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/@ Disclaimer

The materials provided in this presentation and any

provided should be attributed to any organization or
individual with which the presenter is employed or
affiliated or any others.

\

comments or information provided by the presenter are
for educational purposes only and nothing conveyed or

This presentation may not be modified or redistributed in
whole or in part without permission from the presenter.
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(@) outlines N

* Introduction to Thai FDA and Bureau of Drug Control
* Regulatory point of view

* Laws and regulations

* Drug registration and requirement

* Bureau of Drug Control and Strategy for supporting
and promoting science and technology development
on pharmaceutical products
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/@ Mission of Thailand Food and Drug \

Administration (Thai FDA)

* Regulate and monitor health products to meet quality,
safety and efficacy as standards in accordance with
international laws.

* Promote and support the capability of consumers to
gain knowledge, understanding and good consumption
behavior of healthy products.

* Promote and enhance international competitiveness of
all stakeholders and non-government parties

\ %




/@ Organization structure of Thai FDA

[ Food and Drug Administration }

Drug Control

Narcotic Control

Office of Secretary

Technical & Planning

Food Control

Division

Rural & local

Medical Device Control

Consumer Protection

Public & Consumer

Cosmetic & Hazardous

Substance Control

Affairs

Herbal Product Control

Import & Export Inspection




/@ Products regulated by Thai FDA

Drugs (Drug Act B.E.2510 and Amendments)

Narcotic drugs (Narcotics Act B.E. 2522)

™

Medical devices (Medical Devices Act B.E. 2551 and Amendment)

Food (Food Act B.E. 2522)

Cosmetics (Cosmetic Act B.E. 2558)

Hazardous substances (Hazardous Substance Act B.E. 2535)

Herbal products (Herbal Product Act B.E.2562 — New regulation!)
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/@ What you need to know for “Drug” registration\

[Drug Act B.E.2510] “Drug” means:

(1) substances recognized by pharmacopoeias notified by the
Minister;

(2) substances intended for use in the diagnosis, treatment,
relief, cure or prevention of human or animal disease or illness;

(3) substances which are pharmaceutical chemicals or semi-
processed pharmaceutical chemicals;

(4) substances intended to affect the health, structure or
function of the human or animal body.

- ¥ U ©

Biological Veterinary Investigational
products Drugs Drugs

Chemical Drugs




External use for cleaning, perfuming,

changing appearance, etc.

>
Pharmacological

action

Ve ™  Therapeutic >
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Mechanical

action
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Edible for life sustaining
(without health claimed)

/@ How to classify “Health products”
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Medicinal plants

\
Cosmetics
J
. Herb/
Drug
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Medical
devices
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Food
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/@ What you need to know for “Drug” registration\

o

Chemical Drugs

New drugs

.

Generic drugs

Biological Veterinary Investigational

products Drugs Drugs

Biopharmaceuticals Biopharmaceuticals
/Biosimlars

Vaccines
Human/Animal

Blood products vaccines

Cell therapy

Gene therapy

Tissue engineer
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Process Complexity

(Biotechnologj/
A =~

Difference between
“Small molecules” and “Biological products”

7
Large Molecule 4

Small Molecule
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Product Complexity

https://link.springer.com/article/10.1007%2Fs12247-015-9214-9
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Drug Development and Market Authorization

Pharmacovigilance

Risk-Benefit Assessment Activities
(Assessment core results before a product
go to patients) Q
Drug development phase G Drug available in the market
| [ | |

Basic Pre-clinical Market
research studies Authorization

} Commercialization

J \
| ! I

GXP

Drug discovery phase  Good Manufacturing Practice (GMP)
Good Clinical Practice(GCP)
Good Laboratory Practice (GLP)




/@ Risk-Benefit Assessment and Regulatory Decision \

Risk — Benefit Assessment

Benefit Public
Health

Quality

“Regulatory decision”
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@ A process for “Benefit-Risk Assessment”

Identify critical factor into decision
. . . Incorporate
Frame the decision Create therapeutic and regulatory .
patient input

problem context
Articulate decision, goals, options

) Therapeutic

context
Int t id f i h
. ntegrate evidence from various -
Characterize sourgces Patient
“benefits” and Evaluate streneth of evid ‘ reported
urisks” valuate strength of evi e.nc.e oUtCOMmes
Real world outcome prediction
Patient
O Balancing between benefit, risk and preference
A uncertainty information
benefits and risks .
Compare each option Y,

Adapted from Sara Eggers, Advancing Structured Benefit-Risk Assessment in FDA Review
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Knowledge

A

Risk

Drug development

/@ Challenge on drug development

Product A

Product B

™

Timeline
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/@ Basic procedure for health product registration\

Manufacturer license
/Importer license

.‘{ Manufacturing standard ]

:

|

e —)[ Product registration J

A
[ |

Document Document . .
. . Licensing
Preparation evaluation
k > 15t Payment > > 2nd payment > > 3rd payment > /

] (10-30 days)




/@ Laws and Regulations
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/@ Drug registration
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/@ Good Manufacturing Practice (GMP)
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/@ Good Manufacturing Practice (GMP) \
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Chapter 1:
Chapter 2:
Chapter 3:
Chapter 4:
Chapter 5:
Chapter 6:
Chapter 7:
Chapter 8:

K Chapter 9:

/@ GMP PIC/S Part |

Pharmaceutical quality system
Personnel

Premises and equipment
Documentation

Production

Quality control

Outsourced activities
Complaints and product recall

Self-Inspection
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/@ GMP PIC/S Annexes

Annex 1 (Manufacture of sterile medicinal products)

Annex 2 (Manufacture of biological medicinal substances and products for human use)
Annex 3 (Manufacture of radiopharmaceuticals)

Annex 4 (Manufacture of veterinary medicinal products other than immunological)
Annex 5 (Manufacture of immunological veterinary medical products)

Annex 6 (Manufacture of medicinal gases)

Annex 7 (Manufacture of herbal medicinal products)

Annex 8 (Sampling of starting and packaging materials)

Annex 9 (Manufacture of liquids, creams and ointments)

Annex 10 (Manufacture of pressurized metered dose aerosol preparations for inhalation)
Annex 11 (Computerized systems)

Annex 12 (Use of ionizing radiation in the manufacture of medicinal products)

Annex 13 (Manufacture of investigational medicinal products)

Annex 14 (Manufacture of medicinal products derived from human blood or plasma)
Annex 15 (Qualification and validation)

Annex 16 [Qualified person and batch release]

Annex 17 (Real Time Release Testing and Parametric Release)

Annex 18 [GMP Guide for active pharmaceutical ingredients]

Annex 19 (Reference and retention samples)
Annex 20 (Quality risk management)
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International guidelines

(And other guidelines from Leading countries)
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/@ Drug development activities

A <—_Process validation —>

<— Bjoburden and endotoxin controls =

<— Qualified analytical method —> €<— Validated analytical method —>

<— C(Calibrated equipment —> % Calibrated and qualified equipment —>

— anufacturing Practice (GMP)

|

Knowledge Risk Basic Pre-clinical IND Commercialization
research study

(Fully validated
processes and facilities)

https://www.propharmagroup.com/blog/phase-appropriate-development-and-application-quality-systems-drug-development-process/




/@ Common Technical Document (CTD)

Module 2




3.2.5.1

3.2.5.2

3.2.5.3

\_

/@ CTD: Quality

3.2.S Drug Substance

General information
3.2.5.1.1 Nomenclature
3.2.5.1.2 Structure

3.2.5.1.3 General properties

Manufacture

3.2.5.2.1 Manufacturer

3.2.5.2.2 Description of manufacturing process and process controls
3.2.5.2.3 Control of materials

3.2.5.2.4 Control of critical steps and intermediates

3.2.5.2.5 Process validation and/or evaluation

3.2.5.2.6 Manufacturing process development

Characterization
3.2.S.3.1 Elucidation of structure and other characteristics
3.2.5.3.2 Impurities

™
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3.2.5.4

3.2.5.5
3.2.5.6
3.2.5.7

\_

/@ CTD: Quality

3.2.S Drug Substance

Control of drug substances

3.2.5.4.1 Specification

3.2.5.4.2 Analytical procedures

3.2.5.4.3 Validation of analytical procedures
3.2.5.4.4 Batch analyses

3.2.5.4.5 Justification of specification

Reference standards or materials
Container closure system

Stability

3.2.5.7.1 Stability summary and conclusion

3.2.5.7.2 Post-approval stability protocol and stability
commitment

3.2.5.7.3 Stability data
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3.2.P Drug Product

3.2.P.1 Description and composition of the drug product

3.2.P.2 Pharmaceutical development
3.2.P.2.1 Components of the drug product
3.2.P.2.1.1 Drug substance
3.2.P.2.1.2 Excipients
3.2.P.2.2 Drug product
3.2.P.2.2.1 Formulation development
3.2.P.2.2.2 Overages
3.2.P.2.2.3 Physicochemical and biological properties
3.2.P.2.3 Manufacturing process development
3.2.P.2.4 Container closure system
3.2.P.2.5 Microbiological attributes
3.2.P.2.6 Compatibility




3.2.P.3

3.2.P4

/@ CTD: Quality

Manufacture

3.2.P.3.1 Manufacturer

3.2.P.3.2 Batch formula

3.2.P.3.3 Description of manufacturing process and process controls
3.2.P.3.4 Controls of critical steps and intermediates

3.2.P.3.5 Process validation and/or evaluation

Control of excipients

3.2.P.4.1 Specifications

3.2.P.4.2 Analytical procedures

3.2.P.4.3 Validation of analytical procedures
3.2.P.4.4 Justification of specifications
3.2.P.4.5 Excipients of human or animal origin
3.2.P.4.6 Novel excipients

™

3.2.P Drug Product




3.2.P.5

3.2.P.6
3.2.P.7
3.2.P.8

\_

/@ CTD: Quality

3.2.P Drug Product

Control of drug product

3.2.P.5.1 Specification

3.2.P.5.2 Analytical procedures

3.2.P.5.3 Validation of analytical procedures
3.2.P.5.4 Batch analyses

3.2.P.5.5 Characterization of impurities
3.2.P.5.6 Justification of specification

Reference standards and materials
Container closure system

Stability
3.2.P.8.1 Stability summary and conclusion

3.2.P.8.2 Post-approval stability protocol and stability commitment
3.2.P.8.3 Stability data
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[ Raw material ]

S1 General Information ‘

S2 Manufacture

S3 Characterization .

S4 Control of S5 Reference standards
Drug Substance or materials

S6 Container closure system

substances

Bulk drug ]




P1 Description and \

composition of the drug [ Bulk drug ] [ Excipient ]

product substances

¥

P2 Pharmaceutical P4 Control of
P3 Manufacture ..
development Excipients

¥

P5 Control of P6 Reference standards
Drug product or materials

P7 Container closure system

P8 Stability Drug product ]

N S @,




/@ CTD: Safety

Pharmacology
Primary pharmacodynamics
Secondary pharmacodynamics
Safety Pharmacology

Pharmacodynamic drug interactions

Pharmacokinetics
Absorption
Distribution
Metabolism
Excretion

Pharmacokinetic drug interactions

k Other pharmacokinetic studies

Non-clinical studies

™




Toxicology

/@ CTD: Safety (Cont’d)

Non-clinical studies

Single-dose toxicity

Repeat-dose toxicity (Supportive toxicokinetics)
Genotoxicity

Carcinogenicity

Reproductive and developmental toxicity

Local tolerance

Other toxicity studies




/@ CTD: Efficacy

Human pharmacokinetics
Human pharmacodynamic

Efficacy and safety studies

™

Clinical studies

Biopharmaceutic studies




/@ Why CTD!? A

-  Merge document management and submission
management to align marketing goals early in
development

- Promote clear communication, transparency, and
teamwork

- Provide submission-ready documents written with
the accepted template from IND to NDA to
enhance efficiency

- Facilitate traceability in quality systems
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Overall regulatory consideration for biologics

Culture system?

GMP, GLP, GCP

Inspection?

\

Medical need?

Characterization?

Analytical methods?

Existing treatment?

Relevant articles?

Expert opinion?

Clinical studies

EENTe

research

Non-clinical
studies

- Dose finding study

- Pharmacology studies
- PK/PD

¥. - Toxicology studies

Investigational New Drug

Phase |

Phase Il

- Study design

Safety profile:
Enough or not?

- Multicenter or MRCT

Immunogenicity?

L

Dose-adverse event
relationship?

Phase Il

Market Authorization

- Study population
- Randomization

- Controlled, double-blinded - Endpoint, etc.

Safety profile?
Efficacy profile?

Possible risk?

/

Long term animal studies

Immunogenicity?

J

Control? Proper manufacturing process?

I

CMC Development




Regulation from Thai FDA for
Investigational New Drugs (IND)

v \’

Laboratories, etc.

N III

™

(Directly regulated) (Indirectly regulated)

Investigators/ Study staff




/@ Requirements for IND Submission \
_ Market Authorization Holder (MAH)
Required documents

- Application form

- Cover page

- Certified documents from
applicant and Pl

- Labeling

- Investigator’s brochure/
Product information

- Patient information sheet

- Study summary form

- Study protocol

- Chemistry, manufacturing
and control information

- Drug quantity calculation

N _

IND Submission

Reviewing

IND Approval IRB/EC Approval




/@ Drug development activities

A <—_Process validation —>

<— Bjoburden and endotoxin controls =

<— Qualified analytical method —> €<— Validated analytical method —>

<— C(Calibrated equipment —> % Calibrated and qualified equipment —>

— anufacturing Practice (GMP)

|

Knowledge Risk Basic Pre-clinical IND Commercialization
research study

(Fully validated
processes and facilities)

https://www.propharmagroup.com/blog/phase-appropriate-development-and-application-quality-systems-drug-development-process/




/@ From IND to New drug application \

" ection | Phasei | Phase2 | Phase3

Manufacturing Detailed flow Additional details Complete data
chart
Method Brief summary Brief summary Complete data
validation with additional
detail

New Drug Application




/@ About “Drug” registration

[ Drugs ]_[ Drug GMP ]_ (~1 year) New chemical drugs

3 Generic drugs

o

[ GMP-IMP ] (5-6 months)
Biological products
(2 months) (~1 year)
Conventional
Investigational (5-6 months) biological products

Drugs

Registration

Public manual on drug registration:

- http://www.fda.moph.go.th/sites/drug/SitePages/Zone _manual.aspx?Name=%E0%B8%A2
%E0%B8%B2

Expense on drug registration service:

K http://www.ratchakitcha.soc.go.th/DATA/PDF/2560/E/199/1.PDF /
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Drug Development and Market Authorization

Pharmacovigilance

Risk-Benefit Assessment Activities
(Assessment core results before a product
go to patients) Q
Drug development phase G Drug available in the market
| |

Basic Pre-clinical Market
research| studies Authorization

Commercialization

J \ J \ )
I ! I

GXP

Drug discovery phase  Good Manufacturing Practice (GMP)
Good Clinical Practice(GCP)
Good Laboratory Practice (GLP)
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/@ Regulatory system strengthening program

Promote and support R&D units and
industries to develop medicinal products

to serve the public health system

Government policy has set to
promotes technology and
innovation development to help
support Thailand sustainability

Ministry of Public Health has
implemented the policy by
promoting research and
development on health products
from both private and
government sectors
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FDA’s perspective:
Consumer protection Public Health

Science

Quality, Safety, Efficacy
Paradigm Shift

Social balance

|
Regulatory Science
Public Health

New FDA’s perspective:
Consumer protection VS

Qience and technology enhancement )/
5




/@ Definition of “Regulatory Science” \

“Requlatory Science is the science of developing new tools,
standards, and approaches to assess the safety, efficacy, quality,
and performance of all FDA-regulated products.”

(US Food and Drug Administration)

“Requlatory science is defined as a range of scientific disciplines
that are applied to the quality, safety and efficacy assessment of
medicinal products and that inform requlatory decision-making
throughout the lifecycle of a medicine. It encompasses basic and
applied medicinal science and social sciences, and contributes to
the development of requlatory standards and tools. So, a scientific
discipline, but one conducted within a legal framework.”
(European Medicine Agency)

\ %
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New FDA’s perspective:
Consumer protection VS Science and technology development

|
Public Health | Regulatory Science

(1)Improve capacity for safety and efficacy evaluations and
monitoring of candidate and licensed products

(2)Modernize current regulatory pathways
(3)Develop new regulatory pathways where there are currently none

k https://www.ncbi.nlm.nih.gov/books/NBK54399/ /
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Regulatory science now plays important Regulatory

Science

role in research and development for Demands
new technology and innovation!

onsibilities

Requlatory Demands and Resp

1980s 1990s 2000 2002 2004 2006 2008 2010  Current
Drug Safety / oercect \ [/ EMERGING REGULATORY

Biotech / Pharma Mergers and .
Blockbuster Boom Acquisitions CO;;::ns STORM! ICH to LISFEe?eSrc.:genicity
1980 - 1990s 1990s - 2000s (ex. Vioxx) Decline in Collaboration amongst Regulatory
Productivity; Agencies
Adaptive Trial Designs
Rise in Product CV Outcomes Studies
Orphan Drug Outsourcing Emerging Failures; REMS Development

Unsustainable Advanced Thetrapeutichvipelines
Personalized Medicine

Paradigm
\ '9 / \ Orphan Drug Indications /

http://nationalacademies.org/hmd/~/media/Files/Activity%20Files/Research/DrugForum/2011-SEP-20/September%2020%20-%20Session%204%20-%20Ukwu.pdf

Act (CRO, CMO) Markets

1983 2000s 2004 - 2005
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/@ Regulatory Science as \

“A Bridge for Drug Development”

Data .
Balancing

production assessment

Regulatory
decision

Science Public Health

(Society)

+

Tools:
- Risk management plan,
- New analytical tool,

- New study design, etc.
5




/@ Regulatory system must be modified to

cover every parts in drug lifecycle

Research and Development

Health
Impact
Assessment

Clinical
Research

Preclinical
Research

Proof of Concept -
and Health Evidence Health Regulations
Needs based Technology and
Technology lifecycle Assessment Standards

Assessment information

Feasibility

Health Services
Health
Technology Related Assessment
Management and Appropriate Use

Innovation

Clinical Practice Guideline/ Post-marketing Strategies/ Technology Re-assessment

https://www.frontiersin.org/articles/10.3389/fphar.2017.00014/full
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(@) concusion N

* Regulatory decision for a drug product is based on
the product attributes; “Quality”, “Safety” and
“Efficacy”.

* Understanding both “Laws and Regulations” and
“Science” is vital for product development and
successful product approval.

\ %
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Thank you for your attention




