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PQRI

The Product Quatity Research Institute (PQRI) is a non-profit cansor-
tium of organizations working together to generate and share tme-
ly, relevant, and impactful information that advances drug product
quality and development, By virtue of its diverse membership,

PQRI provides a unique forum to focus critical thinking, conduct
research, exchange information, and propose methodology or guid-
ance to pharmaceutical companies, regulators, and standard setting
organizations.

Scope and Objectives for the Workshop

The ahility of pharmaceutical manufacturers to deliver quality prod-
uct to the market place has become increasingly important,
Technological advancements have made it possible to collect signifi-
cantly larger amounts of data, but it is not always clear how to con-
vert this data into statistically relevant information to enable dedi-
sion making throughout the bifecycle of the product. The purpase of
this workshop is to:

1. Clarify the roles and expectations of USP/EP and Regulatory
Agencies with respect to statistical differences between
acceptance criteria and process controls;

2. share approaches used to date to deal with large sample sizes;

3. discuss how information gained from larger sample sizes can be
used to make better decisions during development and release of
pharmaceutical products; and,

4. identify technicel gaps or ather challenges that prevent further
progress for routine implementation.

While clearly a portion of this workshop will deal with statistical
approaches, the material is intended to be undestood by non-statis-
tical workshop participants.

Assumptions

e That CQA's are identified, that is, this workshop will not delve
into how to determine what a CQA is.

e That quality data is being obtained from sensors, that is, the
workshop will not go into details of how to utilize sensors in
order to obtain quality data.

Planning Committee

Sonja S. Sekulic, Ph.D., Pfizer Inc., Chair

Karthik B. Iyer, U.S. Food and Drug Administration. Co-Chair

Fernando J. Muzzio, Ph.D.. Rutgers University, Co-Chair

Jim Bergum, Bristol Myers Squibb

James Evars, Ph.D., Massachusetts Institute of Technology

Sau (Larry) Lee, U.S, Food and Drug Administration

Christine Moore, Pharm.D., U.S. food and Drug Administration

John J. Petersan, Ph.D., GlaxoSmithKline

Zhigang Sun, Ph.D., U.S. Food and Drug Administration

Gert Thurau, Ph.D., Merck & (c., Inc.

YiTsong, Ph.D,, U.S, Food and Drug Administration

Alex M. Viehmann, ULS. Foad and Drug Administration

Workshep on Sai

Monday, September 12, 2011

8:30 am

Workshop Introduction

Sorja S. Sekulic, Ph.D., Pfizer, Inc,

Karthik B. Iyer, Ph.D., U.S. Food and Drug Administration
Fernando J. Muzzio, Ph.D., Rutgers University

8:45 am

Moderator:
Sonja S. Sekulic, Ph.D.. Pfizer, Inc.

8:45 pm
FDA Perspectives on Larger Sample Sizes—Role of Regulators vs
USP vs ASTM

Keith Webber, Invited
U.S. Food and Drug Administration

9:15 am

The European Approach on Large Sample Sizes in the Context of a
PAT Environment

Michael Wierer, Ph.D.
EDQM/Council of Europe

9:45 am

The Role of USP

Anthony DeStefano, Ph.D.
U.S. Pharmacopeia

10:15 am - 10:30 am
Coffee Break

10:30 am

Designing and Optimizing Sample Plans
Swee-Teng Chin, Ph.D,

Dow Chemical Company

11:15 am

Underlying Quality Considerations
Terrence Tougas, Ph.D.

Boehringer Ingelheim Pharmaceuticals

12:00 am
Lunch

1:00 pm
Moderator:
John J. Peterson, Ph.D., GlaxoSmithKline

1:00 pm

PTIT l{)pproach: Developing Tolerance Interval Approach for Quality
Assessment with Large Sample Sizes

Yi Tsong, Ph.D.

U.S. Food and Drug Administration

Sizes for Deaision Maldng in New Manufa: roving Poaiiigms
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1:30 pm

Contegtt Uniformity Acceptance Testing for Large Sample Sizes:
Nonparametric Counting Test

Kim Vukovinsky

Pfizer Inc.

2:00 pm

The European Pharmacopeia Draft on Large Sample Sizes
Oyvind Holte, Ph.D.

Norwegian Medicines Agency

2:30 pm

Demonstrating Capability to Comply with a Test Procedure:
The Content Uniformity and Dissolution Acceptance Limits
(CuDAL) Approach

Jim Bergum
Bristol Myers Squibb

3:00 pm - 3:15 pm
Coffee Break

Breakout sessions

3:15 pm - 4:00 pm
Breakout Sessions will be repeated twice
so all participants may attend both sessions.

Breakout 1: How Should We Be Testing for Pharmaceutical Process
Control and Batch Retease?

Moderators:

Karthik B. Iyer, Ph.D., U.S. Food and Drug Administraticn
Kim Vukovinsky, Pfizer Inc.

Breakout 2: What are the Regulatory Risks and Benefits of
Smaller vs. Larger Sample Size Acceptance Criteria?

Moderators:

Lori Pfahler, Ph.D., Merck & Co., Inc,
Sau (Larry) Lee, U.S. Food and Drug Administration

4:00 pm - 4:45 pm
Breakout 1: How Should We Be Testing for Pharmaceutical Process
Control and Batch Release?

Moderators:
Karthik B. Iyer, Ph.D., U.S. Food and Drug Administration
Kim Vukovinsky, Pfizer Inc.

Breakout 2: What are the Regulatory Risks and Benefits of
Smaller vs. Larger Sample Size Acceptance Criteria?
Moderators:

Lori Pfahler, Ph.D., Merck & Co., Inc.
Sau (Larry) Lee, U.S. Food and Drug Administration

4:45 pm - 5:30 pm
Day 1 Panel Question and Answer Session

6:00 pm - 7:30 pm
Networking Reception

gk

s

hog o

Tuesday, September 13, 2011

8:00 am
Moderator:
Karthik B. Iyer, Ph.D., U.S. Food and Drug Administration

8:00 am

Focus Area: Blend Uniformity
Fernando J. Muzzio, Ph.D.
Rutgers University

8:45 am

Focus Area: Content Uniformity—Current Landscape
Steve Hammond

Pfizer Inc.

9:30 am - 10:00 am
Coffee Break

10:00 am
In-Process Particle Characterization— Regulatory Perspective
Zhigang Sun, Ph.D.

U.S. Food and Drug Administration

10:30 am

In-Process Particle Characterization — Industry Perspective
Martin Warman

Vertex Pharmaceuticals, Inc.

11:00 am

Merck Case Study: Half a Decade of Real-Time Release Testing on a
High Volume Product

Gert Thurau, Ph.D.
Merck & Co., Inc.

12:00 pm - 1:00 pm
Lunch

1:00 pm
Moderator
Fernando J. Muzzio, Ph.D., Rutgers University

1:00 pm
Process Validation Guidance —What Does 'Statistical
Confidence’ Mean?

rancis Godwin
U.S. Food and Drug Administration

1:30 pm

Challenges of Statistical Analysis/Control in a Continuous Process
Jaimes Evans, Ph.D.

Massachusetts Institute of Technology
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2:00 pm

Ccnﬁsuous Manufacturing—FDA Perspective on Submissions and
Implementations

Christine Moore, Pharm. D,

U.S. Food and Drug Administration

2:30 pm ~ 2:45 pm
Coffee Break

Breakout Sessions

2:45 pm - 3:30 pm
Breakout Sessions will he repeated twice
50 all participants may attend both sessions,

Breakout Session #3: How Do We Integrate a Large Sample Size
Approach into Pharmaceutical Quality Systems?
Moderators:

Fernando 1. Muzzio, Ph.D., Rutgers University

Zhigang Sun. Ph.D. U.S. Food and Drug Administration

Breakout Session # 41 Are Pharmaceutical Companies and
Regulatory Agencies Prepared for a Lifecycle Approach to
Product Quality?

Moderators:

Christine Moore, Pharm.D., U.S, Food and Drug Administration
Gert Thurau, Ph.D., Merck & Co., Inc.

3:30 pm - 4:15 pm

Breakout Session #3: How Do We Integrate a Large Sample Size
Approach into Pharmaceutical Quality Systems?

Moderators:

Fernando J. Muzzio, Ph.D., Rutgers University
Zhigang Sun, Ph.D., 1.S. Food and Drug Administration

Breakout Session # 4: Are Pharmaceutical Companies and
Regulatory Agencies Prepared for a Lifecycle Approach to
Product Quality?
Moderators:
Christine Moore, Pharm.D., U.S. Food and Drug Administration
Gert Thurau, Ph.D., Merck & Co., Inc.

4:15 pm

Breakout Reports
Day 1 - BO Session 1
Day 1 - BO Session 2
Day 2 - BO Session 3
Day 2 - BO Session 4

5:00 pm
General Question and Answer Session

5:30 pm

Closing Remarks

Sonja S. Sekulic, Ph.D., Pfizer, Inc.

Karthik B. Iyer, Ph.D., U.S. Foed and Drug Administration
Fernando J. Muzzio. Ph.D., Rutgers University

Wrkanop on srwple Sraes for Qe

PQRI Mission Statement

The Product Quality Research Institute {PQRI) is a non-profit consor-
tium of organizations working together to generate and share time-
ty, relevant, and impactful information that advances drug product
quality and development,

By virtue of its diverse membership, PURT provides a unique forum
to focus critical thinking, conduct research, exchange information,
and propose mathadology or guidance to pharmaceutical companies,
regulators, and standard setting organizations.

PQRI Member Organizations

AAPS

American Association of Pharmaceutical Scientists

CHPA

Consumer Healthcare Products Asseciation

FDA/CDER

4.5, Food and Drug Administration, Center for Drug Evaluation and Research
HC

Health Canada

IPAC-RS

International Pharmaceutical Aergsol Consortium on Regulation & Science
IPEC-Americas

International Pharmaceutical Exapients founcil of the Americas

Usp

United States Pharmacopeia

Board of Directors

Mario L. Rocdi, Jr,, Ph.D., Chair
Glenn Van Buskirk, Ph.D., Treasuver
Anthony DeStefano, Ph.D.

Avraham Yacobi, Ph.D.

Rachaet Roehrig, Ph.D.

PQRI Steering Committee

(REPRESENTATIVE AND ALTERNATES)

Anthony DeStefano, Ph.D., Chair

AAPS
Lynn Van Campen, Ph.D., John Lisack, Jr., CAE, Stacey May, M.A,

CHPA
Rachael Roehiig, Ph.D,

FDA
Helen N, Winkle, Nakissa Sadrieh, Ph.D., Raj Uppoor. R.Ph., Ph.D.

HC
Anita Difranco

IPAC-RS
Terrence Tougas, Ph.D., Mary Devlin Capizzi, Fsq.

IPEC-Americas
Dave Schoneker

usep
Kevin Hool, Ph.D.

- 244 -



The workshop is being held at the Hyatt Regency Bethesda and
reservations may be made by calling 1-888-421-1442 and referring
ta the PQRI Workshop on SAMPLE SIZES. Hotel reservations can also
be made online at https://resweb.passkey.com/go/PQRW.

Registration for the workshop can be made by going to the Sign Me
Up website at www.signmeup.com/75951

For additional information, please contact Vicki Penn at
Pennv@pgn.org.

Workshoen on Sampis Sy
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How should we be fesﬁng for
Pharmaceutical Process Control

and Batch Release
(Breakout #1)

PQRI Work Sho$ 'Sample Sizes
for New Manufacturing Paradigms’

Bethesda, MD
12-13 Sep 2011

Testing for Normality

Should not violate in gross sense (check for
skewness)

How frequently do non-normal issues occur?
Issues with communication and analysis of non-
normality (training issue)

Sfraéisﬂcs is a tool - need to keep end objectives in
min

Do not exclusively look at p-values to make
decisions

How close enough to normality?

Depth of understanding (process understanding vs.
batch release)

Lifecycle

Goals vary during lifecycle (conscious of objectives)

Different statistical approaches (development vs. manufacturing)
Guidelines from CQA (sample size)

Which method to use (start with CUDAL?)

Relying solely on USP test does not meet C6MP expectations (FDA/OC)
CUDAL answers different question

How to apply in development (limited data)

Quality goal for release?

PV guidance - different sequential steps

Start with large samples -> comparability protocol to reduce samples
Multivariate SPC -> does not mean no testing

Variation allowed in EU in applications (skip lot testing, RTRT)
Knowledge (process vs. end product testing)

End product testing - always need a measurement

Can we operate entirely in predictive controf?

Confirmatory evidence? {release testing vs. confirmatory testing)
End product testing to detect catastrophic failures?

Sterility test (stricter in-process tests vs. end-product test)
Change in testing to fit supply chain

NTI drugs (specifications for generics)?

Simplicity

o Simple for manufacturing? yes
 how to convince sites?

— have R&D talk to manufacturing

» what is FDA's perspective on sampling

plans
— Answer: FDA does not dictate which
scientific/statistical approach to use
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Breakout Session #2
Regulatory Risks and Benefits of
Larger Sample Sizes

Monday, September 12, 2011

General Themes of Session #2

Communication of technicalities of sample size-related
issues to general audience is difficuit.

Sampling regime may change during the life cycle of
product.

— Increased sampling may be used initially to have
more data for improving process understanding

USP criteria are market tests (when tested will pass) and
not lot release tests.

- Uniformity of dosage units $UDU) is a minimum
requirement. Does this implies that tighter criteria are
required for lot release?

Should the criteria and sampling plan take into
consideration the dosage form and therapeutic window
of drug products?

What are the risks and benefits of smaller
and larger sample size acceptance criteria?

Benefits of larger sample size:
~ May enable to better decision making with respect to batch release
» Reduce the possibility of rejecting good quality batches and releasing bad
quality batches
— Leads to more Jarocess understanding (e.g. critical process parameters
and failure modes)
+ Use sampling to learn process variability
» Supports Stage 3 in Process Validation Guidance
- Can allow manufacturers to bring testing upstream and move to
predictive testing
Risks of larger sample size:
— Possible additional cost for more samples and analyses
-~ May lead to a higher risk if the measurement system is not sufficiently
robust and precise
- Difficult to establish links to compendia and monographs that are based
on small sample sizes

Are the benefits and risks different for different
stake holders (regulators, manufacturers,

patients)?
Manufacturers:
— Is there an expectation to use the data once they have been
gathered?

> Not necessarily an expectation by regulators, but within a company
this may be seen as a risk for large sample sizes (risk management
vs. risk avoidance).
- Larger sample sizes may lead to rejecting good quality batches
(so-called “Manufacturers Risk”) if the acceptance criteria do not
take into consideration the larger sample sizes.

Patients:

-~ ltis difficult to evaluate risks/benefits to patients.

— How can the link (initial) between the performance in clinical
studies to the performance in general population during the
manufacturing life cycle be made?
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Are larger sample sizes always best?

* No matter what sample size is used, the product
quality does not change. Using a larger sample
size gives a better ability to “see” the actual
quality.

» Representative nature of sample is more
important than size.

Should larger sample size criteria be benchmarked
against smaller sample size criteria?

- Depends on needs of product
1. May need more stringent criteria, or may need wider criteria.
2. Should the criteria not refer to compendia/small sample size
criteria at all?
»  |f the criteria are benchmarked to the minimum
standard (ICH UDU), is that aiming too low?

Can we better link acceptance criteria to patient needs?
Does it help to have larger sample sizes to make this link?

» Does not necessarily depend on sample size...use a
representative sample.

- To make the link to patient needs, follow this path:

~ Patient Needs (Target product profile) <& CQAs < Tests
(designed with the first two components).

» Do we need a standard approach for
setting large sample size criteria?

- A specific set of criteria for each type of release test?

— Or a set of agreed on principles for establishing acceptance
criteria?

- Or no guidance?

e Answers:

— Could provide a specific set of criteria and also present the
pringip es so there is flexibility to develop new criteria for specific
needs:

> A possible USP chapter may capture both

— Should emphasize simple and stili be flexible

~ Not all companies have resources to work through principles
from guidance — so a specific approach and criteria would help.

— What if approach changed over life cycle (as learning increases):
Do we need principles for revisiting initial criteria?
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How do wem‘regr'm“e a Large
Sample Size Approach into

Pharmaceutical Quality Systems?
(Breakout #3)

New Manufac aradigms’
Bethesda, MD
12-13 Sep 2011

PQRI Work Sho\P ‘Samg!e Sizes for
uring

Does your firm use a large sample size approach?
If it does, which product lifecycle stages and
PQS elements are related to your approach?

* Need to harmonize all methods/approaches. Come up with
metric/agreement. Considering level of risk.

~ * Not all sampling plans are for same purposes

> Is ICH method the gold standard?

IS0 sampling standard - Acceptance plans, schemes,
systems -> beneficial for this group to review. >
different plans for auditing

* For content uniformity - is rule correct that requires CU
testing?

¢ Is there a quality standard (is ICH UDU right?)

* Quality standard is not related to sample size

~ Use what CFR requires (strength, identity, etc.)
* Validation < GSK, Baxter, Pfizer, Abbott

Regarding the large sample size approaches we have discussed in this
workshop -Is it possible to integrate them into the QPS? -Which
one is the easiest or the most difficult o be integrated into the

QPS? -Why?

Q2) CuDAL - modified Large N
Pfizer 2 Large N (easiest)
Continuous Improvement - at Pfizer
Q1) Yes, it is easy to integrate
- Use Large sample size initially and then decrease samples for
release testing
=>but samples should go below ICH UbU
= How about non-U.S. manufacturers?
- Different solutions for different scenarios.

> Design Space < if moving towards area of QOS for first time in
commercial manufacturing - used enhanced sampling.

From previous experiences, have you used knowledge
management or quality risk management to integrate a
large sample size approach into PQS?

° Answer - Yes
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For a large sample size approach you used or plan
to use, what's the most challenge fo integrate it
into a PQS?

 Getting something to change.
- Zero Tolerance Issue.
¢ PV guidance - do not need to go back for legacy
products.
« QBD - engineering models.
* Culture, fear of knowing more
+ How do you integrate a new failure mode for legacy
product?
Mag. Stearate example - animal to vegetable oil

Notes from
“Are Pharmaceutical Companies and
Regulatory Agencies Prepared for a
Lifecycle Approach to Product
Quality? ”

PQRI Work Shop on large sample
sizes

Bethesda, MD
Tuesday, 13 Sep 2011

How should sample size change over the product lifecycle, based on

process experience?
- How should this change be handled in the quality system?
- How should this change be handled with respect to regulatory review and

approval?
- What are enablers of the desired approaches?

Different sample sizes for different phases in life cycle already being used today (e.g.
validation, release)
Early used for additional characterizing and understanding; later on may use for
different purpose.
Specification and product knowledge go hand in hand. Spec applies over life of
product; amount of testing may reduce with more experience.

»  Multivariate modeling and monitoring might add further to understanding

Need better definition of quality standard.
- Defined around “coverage” statement
< Once quality standard defined, various approaches could be used to determine

whether quality met.
Retain a common standard w/r to consumer risk; more flex wir to producer risk.

How to handle in quality system (initial filing vs. life cycle of product)?
ISO/ANSI standards exist for how to change (switching rules)

« Defines ahead - at initial approval - what data to collect and what adjustment
possible. May not need reg approval to change sample size over lifecycle.

Part of the product lifecycle includes approval of generic versions of

an innovator's drug. i
- How can the sampling and control strategies used in a PAT and/or an
RTRT approach be translated into specifications suitable for compendial

standards?
- What adjustments of the monograph process might be needed?

USP answer: Monograph not adjusted for PAT (can't put a private
model into a public standard)

Instead discussed related question:

If innovator is using larger sample size, is generic required to do same?
(What is process to move from requiring 500 samples to requiring 10
when ownership and prior knowledge changes?)

Discussion :
*Both innovator and generics need to develop a control strategy.

-If quality standard (see earlier question) is defined, different
sample size can be used; but doesn't absolve generic of GMP

regs.




- 2S¢ —

How should we use the data from ongoing process monitoring?
Should intrabatch and interbatch tracking and trending affect batch release
decisions? If so, how?

Is there a fear you might find out something you do not know how to evaluate

and decide upon? Answer: Yes this fear is real in many production sites.
The more process understanding/QbD one has up fron the easier to make
these calls. Don't overreact to signals that might not be important

Need quality organization that is knowledgeable and able to deal with “blip”
situations. Requires time to develop comfort level.

Hypothetical process example: if unexpected result (w/in acceptable range, but

out of trend), would batch be held?

Depends on company; could release since within “acceptable” limits vs.
stop and investigate

Still fear of a “blip” point. What is an overreaction? Tough going for
manufacturin? sites even with clearly defined procedures. Head of quality
at site has to live with outcomes.

Discussion ensued on O0S / OOT statement in FDA OOS document

In GMP language, an OOT can be a “discrepancy”; not necessarily a
fault/failure.

Suggested investigation process is same as for OOS

If acquiring more data might cause investigations, is this a disincentive?
Risk-based investigation?
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