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Introduction —
Conventional Dosage Form

* Chemical or herbal-based, usually a single compound

* Non-sterile & sterile manufacturing condition

 Common product specifications according to dosage form (tablet,
capsule, syrup, suspension, ointment, lotion, cream, capsule)
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Quantum Dots Amphiphilic Cyclodextrins Viral Carrier

Asim Ali Yaacob et al. 2020
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Advanced Therapy Medicinal Products

(ATMPs) are innovative and complex

e Stem cells for cancer or for regenerative
medicines

Introduction Pose challenges to the DESIGN and

CONDUCT of clinical trials

e Manufacturing constraint (new design of GMP

facility, huge investment, shelf-life, tight control
on logistic)

e Difficulty in designing placebo, long-term follow-
up, not always feasible to provide pre-clinical data



4 classes of ATMP

e Gene-Therapy
Medicinal Products
(GTMPs)

Introduction e Somatic Cell Therapy

Medicinal Products
(SCTMPs)

e Tissue-Engineered
Products (TEPs)

e Combined ATMPs




Introduction — ATMP for cancer

* Gene-Therapy Medicinal
Products (GTMP)

* Gene ssilencing

* Anti-sense therapy

* RNA interference

* Gene and genome editing
* Somatic gene therapy

* Somatic Cell Therapy
Medicinal Products (sCTMPs)




DRUG R&D TIMELINE

The Drug Discovery Process

Early Discovery: 2-5y - $4M Development:5-10 y - $40M
S1Mm SM2 $13M $20M Licensing: 1-2 y, $2M |
1-3y ly Xm-=2y 1-4 Sine die..., $20M
e — | - B | o A e
: i -
TargetID o Phase 11 (PoC) Phase 1l A Phase IV
Target Validation § 3 Proof Multicenter Postmarketing
Target selection of Concept Trials Surveillance
i 4 i - : A Ex
Start of GMP & GCP

Startof GLP

Candidate Molecule Drug Drug Drug
Effective in animal models Safe in Effective Effective ME DICIN E
humans in X00 humans in X000 humans

* Each stage output is the input of the next one.

\ https://doctortarget.comWing-applied-drug-disc7veryd



Introduction

Good Manufacturing Good Clinical Practice Good Laboratory
Practice (GMP) (GCP) Practice (GLP)




ls a concept that ensures product are consistently

v = manufactured based on a controlled procedures under a
controlled environment to yield consistent product quality
based on appropriate quality standards

PIC/S
ICH Guidelines

. ISPE Good Engineering Practice
Source of References: U5 coMP Cuideline

EU GMP Guideline
Etc

- ™
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Pharmaceutical Inspection ,

Co-operation Scheme

Leading the international development, implementation and maintenance of harmonised
GMP standards and quality systems of Inspectorates in the field of medicinal produc

A sl
PIC/S is the abbreviation and /
logo used to describe both the _ _
Pharmaceutical Inspection PIC/S Committee MEE‘UHQ, /
Convention (PIC) and the I
Pharmaceutical Inspection Co- November 2019 /
11 - 12 November 2019 /

operation Scheme (PIC
Scheme) operating together in
parallel.

PIC/S Committee meeting which took place in Toyama
(Japan), on 11-12 November 2019, hosted by Japan / MHLW
& PMDA.

> more .




PIC/S Members-only and require a login.
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PIC/S GMP GUIDE (RELATED ANNEXES)
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GMP Scopes

e v

QUALITY PRODUCTION ENGINEERING QUALITY
CONTROL ASSURANCE

L41s
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GMP- Quality
Control

+Conduct testings on:
+raw materials
+packaging materials
+finished product
+water for manufacturing

+air quality inside the plant




+Manufacture products
according to an approved
process

+Conduct in-process quality
control (IPQC) testing




+Water Purification System
+HVAC System - heating,
ventilating & air-conditioning
+Monitor quality and status of
production equipment
+Calibration

+Breakdown




GMP- Quality
Assurance

+Managing Risk
+Quality Risk Management

+Documentation

+Regulatory requirement
+Product registration

+Product complaint

+Personnel competency
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Qualn‘y Control for in-comin
aTerlaIs (ikool™ as case example)

e

PEPPERMINT OIL




P R O D U C T I O N iKOOL 20g in aluminium tube

Perform Line

PROCESS _
BASED

ON APPROVED
BMR AND BPR

Transfer to Print weight labels Dispense Raw Mat
manufacturing and paste on BMR
room

Start mixing Perform IPQC test Discharge the
process molten cintment
into a tank

Perform IPQC test Collect and weigh Transfer tank to
for ointment prior all waste Intermediate room
to filling process

Transfer tank to filling room,
start filling process and IPQC




QC TESTING FOR FINISHED
PRODUCT

i 4 ©

Assay of active ingredients Microbial Limit test Minimum Fill weight
5 APIs TAMC
TYMC
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Revision of PIC/S GMP Guide (PE 009-15)

Geneva, 23 April 2021: The PIC/S GMP Guide to Good Manufacturing Practice (GMP) for Medicinal Products has been
revised to include a new Annex 2A and 2B:

e Annex 2A: Manufacture of Advanced Therapy Medicinal Products for Human Use (ATMP); and

+ Annex 2B: Manufacture of Biological Medicinal Substances and Products for Human Use

Annex 2A provides PIC/S GMP requirements for ATMP - it is not a standalone document but it enables reasonable
harmonisation with the standalone ATMP Guidelines published by the European Commission. Annex 2B had very minor
revisions and continues to harmonise with the EU Annex 2 for human use biological medicinal substances and products.

-~ Y
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Anne}x 2A- Manufacture of Advanced
Therapy Medicinal Products (ATMP) for

Human Use

/ Annex 2A
A (Manufacture of advanced therapy medicinal products for human use) 19
Scope 19
Principle 23
Part A: General guidance 24 |
Supplimentary provisions to PIC/S GMP Guide Part | 25 /

Chapter 1 Pharmaceutical quality system

Chapter 2 Personnel

Chapter 3 Premises and equipment

Chapter 4 Documentation

Chapter 5 Production

Chapter 6 Quality control

Chapter 7 Outsourced activities

Chapter 8 Complaints and product recall

Part B: Specific guidance on selected product types
Common glossary to Annex 2A and 2B
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Therapy
Medicinal
Products

(ATMP) for
Human Use

GMP requirement is based on

manufacturing method of
ATMPs manufacture.

For example, for gene therapy
ATMPs, genetic modifications can
be obtained through a variety of
methods (e.g. viral & non-viral

vectors, mRNA, ex vivo and in vivo
genome-editing tools).




Annex 2A-

) ~ Manufacture
" of Advanced

Therapy
Medicinal
Products

(ATMP) for
Human Use

The genetically modified cells can
be of human origin (autologous

or allogeneic) or of animal origin
(xenogeneic cells), either primary
or established cell lines.

In a medicinal product, the
genetically moditfied cells or gene

therapy products can be
presented alone or combined
with medical devices.

27



Example Products

Gene therapy: mRNA

Gene therapy: in vivo viral vectors

Gene therapy: in vivo non-viral
vectors (naked DNA, lipoplexes,
polyplexes etc.

Gene therapy: ex-vivo genetically
modified cells

Somatic cell therapy

Tissue-engineered products

Application of this Annex

Linear DNA template
preparation

Plasmid manufacturing

Plasmid manufacturing

Donation, procurement and
testing of starting tissue/cells

Donation, procurement and
testing of starting tissue/cells

Donation, procurement and
testing of starting tissue/cells

In vitro cell free transcription mRNA purification

Establishment of MCB and
WCB

Vector manufacturing and
purification

Fermentation and
purification

Establishment of bacterial
bank

Plasmid manufacturing

Ex-vivo genetic modification

of cells
Vector manufacturing

Cell isolation, culture,
purification, combination
with non-cellular
components

Establishment of MBC and
WBC or primary cell lot or cell
proof

Initial processing, isolation  Cell isolation, culture,
and purification, establish purification, combination
MCB, WBC, primary cell lot or with non-cellular

cell pool components

Appropriate application of Annex 2A

Formulation &
filling

Formulation &
filling

Formulation &
filling

Formulation &
filling

Formulation &
filling

Formulation,
combination and
filling

Formulation,
combination and
filling
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/;’/5/;,’/ /+PROVENGE® (sipuleucel-T) is an autologous cellular

/" _~immunotherapy indicated for the treatment of asymptomatic
./ or minimally symptomatic metastatic castrate resistant

: (hormone refractory) prostate cancer.

+Each dose of PROVENGE contains a minimum of 50 million |
autologous CD54+ cells activated with PAP-GM-CSF

+ The recommended course of therapy for PROVENGE is 3
complete doses, given at approximately 2-week intervals A
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|

// /+Cfonf|rm Patient Identity - PROVENGE is intended solely for
T autologous use.

~~ +Confirm the proper product has been received according to
the label on the outside of the insulated polyurethane ;
container. »

+Prior to PROVENGE infusion, match the patient’s identity with ~ //,

the patient identifiers on the Cell Product Disposition Form 7 /,
and the PROVENGE infusion bag.




/

/

/?}/// /+Cfonf|rm Product Release - Do not infuse PROVENGE until

/}?7/ -~ confirmation of product release has been received from
-~ Dendreon (GMP manufacturer of Provenge)

+Dendreon will send a Cell Product Disposition Form |
containing the patient identifiers, expiration date and time, /
and the disposition status (approved for infusion or rejected), /|

to the infusion site.
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ATMP

eg. CAR-T
Cell Culture

N —

Viral or plasmid

eg. AAV

=D

EX-VIVO
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IN-VIVO
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Patient




IR eg. CAR-T Patient

Cell Culture EX-VIVO

_— Manufacturing
% steps

— requiring GMP
status for

Cells

oK Gene therapy

Establishment of MCB and  Wector manufacturing and  Formulation &
WCB purification filling

e

Plasmid manufacturing




/+AT|\/|PS manufactured for exploratory, early phase clinical trials
—(phase | and phase I/Il), are expected to be validated
proportionately with the knowledge and the risk associated
with the respective phase.

+All aseptic and sterilisation processes as well as virus
inactivation or removal for investigational and authorised
ATMPs are expected to be validated.




\RY - GMP for
nal medicines
vs ATMPs
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