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DIA volunteers, members, and staff
provide a comprehensive catalogue
of conferences, workshops, training
courses, scientific publications, and
educational materials, throughout the
year, all around the world.
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Evolving FDA's Bioequivalence Standards
U.S. Food and Drug Administration (FDA)
Lawrence Yu

Bioequivalence is defined as the absence of a significant difference in
the rate and extent to which the active ingredient or active moiety in
pharmaceutical equivalents or pharmaceutical alternatives becomes
available at the site of drug action when administered at the same
molar dose under similar conditions in an appropriately designed
study. Bioequivalent studies are a significant component of new and
generic drug applications. They verify that the active ingredient in a
test product is absorbed to the same extent and at the same rate as
its corresponding reference products. The significance of BE studies
is that when two pharmaceutically equivalent products are shown to
be bioequivalent, the two products are judged to be therapeutically
equivalent. Therapeutically equivalent products are expected to
have the same safety and efficacy profiles, when administered under
the conditions listed in the product labeling. For the past decade,
the FDA has made significant progress in developing new standards.
These new developments include:

Bioequivalence for highly variable drugs

Development and use of partial AUC

New approach for narrow therapeutic window index drugs
Bioequivalence modeling and simulation

This presentation will cover these new developments and provide
perspectives of future development.

Bioequivalence: Towards Global Harmonization?

Inflamax Research Inc. / Bioequivalence Working
Group, European Generics Association (EGA)
Susana Almeida

For decades, bioequivalence has been considered one of the
cornerstones of new and generic drug product development and
registration worldwide.

While consensus has been reached for many critical aspects of the
assessment of bioequivalence worldwide, specific aspects are still
heterogeneous to certain extent from region to region in terms of
regulations and jurisdictions. Significant steps have been taken
towards global harmonization. However, some details (such as the
origin of the reference product) still present a significant hurdle to the
concept of a global clinical development based on bioequivalence.

This presentation will cover some of the major similarities and
differences between Europe, United States and Japan.
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BCS Biowaiver of Human BE Study: Current Status
and Future Perspective in US

U.S. Food and Drug Administration (FDA)

Lawrence Yu

In August 2000, FDA issued a guidance for industry on waiver of
in vivo bioavailability and bioequivalence studies for immediate
release solid oral dosage forms based on BCS. The BCS is a scientific
and risk-based framework for classifying a drug substance based on
its aqueous solubility and intestinal permeability. When combined
with the in vitro dissolution characteristics of the drug product,
the BCS takes into account three major factors that govern the
rate and extent of oral drug absorption from IR solid oral dosage
forms: solubility, intestinal permeability, and dissolution rate. In
2002, the FDA issued a guidance recommending that food effect
bioequivalence studies were not needed for BCS Class | drugs dosed
in immediate release forms that exhibit rapid dissolution. To ensure
accuracy and consistency, the FDA formed the BCS Committee who
has the responsibility and authority to make the determination of BCS
classification of new or generic drugs. The committee has classified
a total of 42 drugs as BCS Class | drugs (i.e., rapidly dissolving,
immediate-release drug products containing high solubility and
highly permeability drug substances). The determination not only
helps to ensure the availability of new or generic drugs, but also
saves sponsors hundreds of millions dollars of clinical studies. In
2015, the FDA released a draft guidance extending the biowaiver to
BCS Class Il drugs (i.e., very rapidly dissolving, immediate-release
drug products containing high solubility but low permeability drug
substances), which will further accelerate the development of drugs
and reduce the amount of costly in vivo studies. This presentation
will cover the development of the BCS guidances with focus on the
recent development.
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OVERVIEW

The BE study has been an important study in pharmaceutical development, and each
region/country including Japan is considering and researching effectiveness of BE study
methodologies. It should become even more important due to the recent generic drug
promotion policy.

Under this situation, Japan DIA CMC Forum program committee designed a program
focusing on the BE study for this year.

Each region/country has a different BE guideline. These guidelines were created based
on BE and Quality control philosophy of each region/country. We consider it is crucial to
understand these philosophy for the global pharmaceutical development in the future.
In addition, new framework of BE study, such as Biowaiver and Biopharmaceutics
Classification System (BCS), which are emerging in recent years, has been a focus of
attention in Japan.

In this year’s CMC Forum, we will learn each region’s guideline philosophy, scientific
approach (BCS, IVIVC) and regulatory approach for BE studies (Biowaiver, Bioequivalence
of parenteral formulation).

We will also have a keynote lecture by Prof. Hiroyasu Ogata who is one of the leaders in
the field of BE studies in Japan.

WHO SHOULD ATTEND

The program will benefit those with the following interests:
* Regulatory Affairs

* CMC Regulatory Affairs

* Drug Substance Development and Manufacturing

« Formulation Development and Manufacturing

* Analytical Development

* Biopharmaceutical Development and Manufacturing
* Quality Assurance

* CMC Life Cycle Management

* CMC Project Management

Simultaneous Translation Available

Tabletop Exhibit Opportunities Available
For information, contact DIA Japan

Nihonbashi Life Science Building 6F,

2-3-11 Nihonbashihoncho, Chuo-ku, Tokyo 103-0023 Japan
Tel: 81-3-6214-0574 | Fax: 81-3-3278-1313

Email: Japan@DIAglobal.org
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9:30-10:00 REGISTRATION

10:00-10:10 WELCOME AND OPENING REMARKS

Ko Sekiguchi
Director, DIA Japan

Fusashi Ishikawa, PhD
Program Chair of DIA CMC Forum in Japan

Director, Formulation Property Research Group,
Formulation Research & Development Laboratories
Sumitomo Dainippon Pharma Co., Ltd.

10:10-11:00 KEYNOTE SPEECH

SESSION CHAIR

Rumiko Shimazawa, PhD
Professor, Clinical Pharmacology
Tokai University School of Medicine

Bioequivalence Requirements in Japan:
Background Concepts

Hiroyasu Ogata, PhD
Professor Emeritus
Meiji Pharmaceutical University

Assessment of bioequivalenceis performedto ensure that generic products
are as efficient and safe as the innovator’s product. The assessment should
be performed strictly from scientific stand point for the patients’ benefit.
On the other hand, scientists should make efforts to establish alternative
methods to reduce the number of subjects participated, to avoid
unnecessary human study and to increase the reliability of bioequivalence
studies. | will introduce current Japanese guidelines for bioequivalence
study and the concept based on the guideline, briefly.

11:00-12:30 SESSION 1

Background and Philosophy of Each
Region BE Guideline
SESSION CHAIR

Rumiko Shimazawa, PhD
Professor, Clinical Pharmacology
Tokai University School of Medicine

Basic Stance of Japanese BE Guidelines

Chikako Yomota, PhD

Invited Researcher

National Institute of Health Sciences

In Japanese BE guidelines, the multimedia mild dissolution tests have an
important role, and in particular, in the minor changes such as formulation,
the biowaiver can be applied based on the similarity of the dissolution
profiles.

The fundamental concepts of BE guidelines will be summarized and also
their future step will be suggested.

Evolving FDA’s Bioequivalence Standards

Lawrence X. Yu, PhD

Deputy Director for Science and Director of Chemistry
at the Office of Generic Drugs

U.S. Food and Drug Administration (FDA)

Bioequivalence is defined as the absence of a significant difference in
the rate and extent to which the active ingredient or active moiety in
pharmaceutical equivalents or pharmaceutical alternatives becomes
available at the site of drug action when administered at the same

molar dose under similar conditions in an appropriately designed studly.
Bioequivalent studies are a significant component of new and generic
drug applications. They verify that the active ingredient in a test product
is absorbed to the same extent and at the same rate as its corresponding
reference products. The significance of BE studies is that when two
pharmaceutically equivalent products are shown to be bioequivalent, the
two products are judged to be therapeutically equivalent. Therapeutically
equivalent products are expected to have the same safety and efficacy
profiles, when administered under the conditions listed in the product
labeling. For the past decade, the FDA has made significant progress in
developing new standards. These new developments include:

» Bioequivalence for highly variable drugs

* Development and use of partial AUC

» New approach for narrow therapeutic window index drugs
« Bioequivalence modeling and simulation

This presentation will cover these new developments and provide
perspectives of future development.

Bioequivalence: Towards Global
Harmonization?

Susana Almeida, PhD
Senior Director of European Operations
Inflamax Research Inc.

Co-chair of Bioequivalence Working Group
European Generics Association (EGA)

For decades, bioequivalence has been considered one of the cornerstones
of new and generic drug product development and registration worldwide.

While consensus has been reached for many critical aspects of the
assessment of bioequivalence worldwide, specific aspects are still
heterogeneous to certain extent from region to region in terms of
regulations and jurisdictions. Significant steps have been taken towards
global harmonization. However, some details (such as the origin of the
reference product) still present a significant hurdle to the concept of a
global clinical development based on bioequivalence.

This presentation will cover some of the major similarities and differences
between Europe, United States and Japan.

12:30-13:145 LUNCH BREAK

13:45-14:45 SESSION 2

Scientific Approach of BE Study
SESSION CHAIR

Kazuhiro Okochi
Associate Director, GMS Japan Quality Center
Takeda Pharmaceutical Company Limited

BCS Biowaiver of Human BE Study: Current
Status and Future Perspective in US

Lawrence X. Yu, PhD

Deputy Director for Science and Director of Chemistry
at the Office of Generic Drugs

U.S. Food and Drug Administration (FDA)

In August 2000, FDA issued a guidance for industry on waiver of in vivo
bioavailability and bioequivalence studies for immediate release solid
oral dosage forms based on BCS. The BCS is a scientific and risk-based
framework for classifying a drug substance based on its aqueous solubility
and intestinal permeability. When combined with the in vitro dissolution
characteristics of the drug product, the BCS takes into account three
major factors that govern the rate and extent of oral drug absorption
from IR solid oral dosage forms: solubility, intestinal permeability, and
dissolution rate. In 2002, the FDA issued a guidance recommending
that food effect bioequivalence studies were not needed for BCS Class
| drugs dosed in immediate release forms that exhibit rapid dissolution.
To ensure accuracy and consistency, the FDA formed the BCS Committee



who has the responsibility and authority to make the determination of
BCS classification of new or generic drugs. The committee has classified
a total of 42 drugs as BCS Class | drugs (i.e., rapidly dissolving, immediate-
release drug products containing high solubility and highly permeability
drug substances). The determination not only helps to ensure the
availability of new or generic drugs, but also saves sponsors hundreds
of millions dollars of clinical studies. In 2015, the FDA released a draft
guidance extending the biowaiver to BCS Class Ill drugs (i.e., very rapidly
dissolving, immediate-release drug products containing high solubility
but low permeability drug substances), which will further accelerate the
development of drugs and reduce the amount of costly in vivo studies.
This presentation will cover the development of the BCS guidances with
focus on the recent development.

Scientific Approach to Availability of IVIVC
for Japan

Yutaka Takahashi

Research Fellow, Analytical Planning & Control
Analytical Research Laboratories

Astellas Pharma Inc.

The availability in Japan of in vitro/in vivo correlations (IVIVC) for an
oral extended release drug product, which are used in FDA and EMA,
has been discussed on IVIVC-PJ in Japan Pharmaceutical Manufacturers
Association. The application of bio-waiver by IVIVC establishment to
Japan has a major challenge in how to handle the individual variations in

biowaivers when waiver of add-on subject study be a kind of biowaiver.
In drug development there is no requirement for demonstration of BE in
formulation changes before phase 3 and proposed flexible changeability
concept for formulation changes to achieve improved BA and optimized
PK profile will be explained.

Issues with Bioequivalence for Parenteral
Formulations

Hiroko Shibata, PhD
Senior Researcher, Division of Drugs
National Institute of Health Sciences

Setting appropriate evaluation methods to ensure therapeutic equivalence
of innovator and generic non-oral dosage formulations, particularly for
products not suitable for usual bioavailability tests, remains major issue
in many countries. Current regulatory approaches to ensure quality
and bioequivalence of generic formulations in Japan, including recently
published concept papers for bioequivalence studies of generic aqueous
ophthalmic solutions and dry powder inhalers will be introduced.
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pharmacokinetics data. In this presentation, current state of our scientific
approach to overcome the challenge will be shared.
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Fusashi Ishikawa, PhD

Director, Formulation Property Research Group,
Formulation Research & Development Laboratories
Sumitomo Dainippon Pharma Co., Ltd.

Noriko Katori, PhD
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Regulatory Approach of BE Study
SESSION CHAIR

Satoshi Nagayama
Principal Scientist
Pfizer Japan Inc.

Prospective Issues of Trilateral BE Guidelines

Shinya Suzuki

Director, Planning & Administration Group
Technology Research & Development Management
Sumitomo Dainippon Pharma Co., Ltd.

The objective of bioequivalent (BE) study is to assure an interchangeability
of clinical use among the drug products, and the success or failure of BE
study may have a great influence on pharmaceutical development or LCM
strategy. In the global development, it is necessary to satisfy regulation
requirements of each area to apply for, but there are some differences
among trilateral BE guidelines. Prospective issues for BE study will be
mentioned from the viewpoint of the company engaged in new drug
development.

‘Biowaiver’ and ‘BA/BE in Drug
Development’ Considered from Substance
of in vivo BE Study

Noriyuki Muranushi, PhD

Associate Director, Formulation R&D Center, CMC R&D
Division

Shionogi & Co., Ltd.

The substance of /n vivo BE study be ‘Dissolution test using the
gastrointestinal tract’. The equivalence of in vivo dissolutions be to assure
the therapeutic equivalence of two pharmaceutical products. Based on this
insight, many questions about BE study including biowaivers be resolved.
Differences among BE approaches used by international regulatory
authorities are considered to be derived from conceptual differences of
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