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Background BIOTECH

* Biological/biopharmaceutical products can be composed of sugars, proteins, or nucleic
acids, or a combination of these substances. They may also be living entities, such as
cells and tissues. Biologics are made from a variety of natural resources—human, animal,
and microorganism—and may be produced by biotechnology methods. (USFDA)

Size Known Size
Drug (atoms) Goods (pounds)
Aspirin 21 Bicycle ~20

Somatotropin ~3,000 Automobile ~3,000
Trastuzumab ~25,000 Businessjet ~30,000

Source: From Science to Operations: Questions, Choices and
Strategies for Success in Biopharma. Otto R, Santagostino A,
Schrader U, Eds. McKinsey & Company: New York, NY, 2014.

Source: ccabcanada.com
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Recombinant technologies

Production of Recombinant DNIA Using a Human
Gene & Bacterial Plasmids

* Proteins produced through g
. . o T
means of biotechnology/genetic tyman s ’;‘::‘uz';w J—

Restriction * insulin gene from  cleaved Bacterial Plasmid with sticky
j chromosome and ends matching those of Insulin Gene

engineering

 Human proteins expressed in
microorganisms or cell cultures

* Examples: EPO, GCSF, Interferons,
Streptokinase, growth factors, etc.
- The transformed

@ Mitosis r,reales many plasmid is inserted
bacterial clones
containing the

into a bacterial cell.
insulin gene.
Insulin H&J

'I'he insulin genes mserted into the
plasmids export insulin which can
be collected for human use.

create . [Small portion of plasmid shown.)

corresponding gap
in bacterial
plasmid.
i Bacterial ll'glal:e u':«le
R Plamie e v, R

DNA Ligase joins the sticky ends of
the Insulin Gene & Plasmid DIA

Source: science.halleyhosting.com
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Main platform technologies for vaccines

» Bacterial vaccines
* Whole cell vaccines
* |nactivated vaccines
 Recombinant bacterial vectors

vectors
* Viral vaccines
e Live-attenuated vaccines
* |nactivated vaccines

e Recombinant viral vector vaccines l

‘e ® jj i \ Recombinant bacterial
. . Live attenuated vectors
 Recombinant Proteins

e Sub-unit vaccines pre—
* Virus-like particle
e DNA and RNA vaccines

/

Recombinant viral

Synthetic peptides | Recombinant subunit DNA

* Liposomes \ : :
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How to produce vaccines?

Cell design Product Drug Drug

Final filtration

& ceeed) Clarlﬁcatlon R
° (ReadyToProcess™ hollow fiber filters 3 (ReadyToProcess hollow fiber filters
2 operated through the AKTA readyflux " o =  operated through the AKTA sos e,
s 4 Seed train bloreactor single-use filtration system) r readyflux single-use filtration system) 3
o (ReadyToProcess WAVE™ 25 system) i v .
. Vero cells /AN A ’
1] [ ] @ ®
& grown on . 5 s v
» Cytodex™ . . o
® i ; x @ °
. microcarriers ° & “
L ] . L] ®
3 bl e *
® ° ° ™

® ™ ®

[ ] ™Y L

[N N R ® L N NN
Virus production Culture medium  Production bioreactor Chromatography

(HyClone™ SFM4MegaVir)  (Xcellerex™ XDR systems) (ReadyToProcess columns operated through the single-use
AKTA™ ready chromatography system)

Source: Bioprocess International, Flavivirus Vaccine Production Accelerates with Modern
Bioprocess Tools and Solutions, Nov 2017 /
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Enabling
technologies in

the Biopharma
and Vaccine
industries

How do we produce
biopharmaceuticals

and vaccines?
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Virus manufacturing facility

* Mostly biosafety level >2
* Biocontainment
* Negative pressure quite
common

* Personnel protection (PPE,
proper training, etc.)

* Contamination issues
* How to prevent contamination
to the environment
* Waste decontamination
* How to prevent contamination
among the product

* Change over/Cleaning
validation/ disposable
technologies

Source: vaccinews.net
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Protein and DNA manufacturing facility

* Mostly Biosafety level 1

* Less risks for personnel and
environment

 Management of
recombinant DNA and cells
required

* High level of expertise
from personnel expected

e High investment costs
* High technological barriers
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How to produce rProtein and DNA vaccines?

BIOTECH

Source: MoBiTec GmbH

Source: BioPharma-reporter.com
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Manufacturing Technologies #1

x Upstream processing
+ Bioreactors

Source: infors-ht.com Source: cellculturedish.com Source: celltrion.com
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Manufacturing Technologies #2

* Downstream Processing

* Purification
* Chromatography
* Filtration

Source: biotech.pall.com Source: bitesizebio.com Source: gelifesciences.com
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technologies

* Upstream processing

* Eggs
* Fermentation -

Mobius® 3 L F'l I:l ius® ED L Mobius® 1000 L Mobius® 2000 L

i Ce“ CUltU re Bioreackor = Bioreactor Bur\eat Bioraac kor Bioreactor
* Oligonucleotide synthesis

* Downstream processing
* Fill and finish




Transformation of the
pharmaceutical industry




Global pharmaceutical market in 2020s

Europe

30% |

$1,600
$1,494
$1,500
$1,400
$1,300
$1,200
PES——— $82 billio $1,093 1
{l $1,100 In US billions
% $60 billion $1,000
_ — 2016 2017 2018 2019 2020f 2021f 2022f 2023f
@
U NOVARTIS $47 billion
© merck
D https://www.thepharmamarketer.com/post/global-
N $39 billion pharmaceutical-market
abbvie Sales revenue
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I Regional pharmaceutical market

2017 Pharmaceutical Market e, e L B D LD T Ul
2012 2013 2014 2015 2016 2017
Global $ 774bn China 80.1 94,1 1082 1232 138.1 152,8
>Original $ 690bn India 18.0 19.8 22,0 244 27,1 30,1
>Generic $ 84bn South Korea 15.8 16.9 18,0 19,0 20,1 21,1
CAGR 2017 - 2022 6.5% Indonesia 6.7 73 8,0 8.7 95 103
Taiwan 52 5.5 57 58 59 6.1
Africa,Asia (excl.Japan) 17% Hma 44 47 49 52 55 58
Vietnam 2.9 3.3 3.9 a4 5. 57
Philippines 3.0 3.1 33 34 36 38
Estimated 2022 Malaysia 2.0 21 23 25 27 28
Global $ 1.06trn Hong Kong 1.3 1.4 15 1,6 1.7 1.8
Singapore 0.7 08 08 09 10 10
Wertdide Tota Preseription Drag Sales (20082022, o Total 1402 1592 178.5 199.2 2201 2414
: fememm . Thailand Pharmaceutical market in 2017
—

E B 8§ 8

A Presed phan D ug 8 ek (B0

™ -
-‘ ! : !
2 o 2w wm

' Total Market $ 5.8bn  CAGR 2017-2021 6.0%
Import $1.5bn  Estimated 2022
e a0 xan Py Exp°ﬂ s 0.37bn

15
B Preccipton sucl Cermica & Copran




Best selling drugs in 2022 (projection)

Rise of biopharmaceuticals and vaccines

¢ Drug products derived through biotechnology instead of
chemical synthesis

* Offer unprecedented cures to diseases including tumors,
cardiovascular, autoimmune and other metabolic diseases

e 13 of Top 20 drugs in 2018 were biopharmaceuticals and
vaccines

Most biopharmaceuticals are expensive!
* NHSO cannot afford all biopharmaceutical drugs
* Low access to biopharmaceuticals amongst Thai population

* High dependency on imported products with only few
manufacturers in the country

Thailand currently is not recognized as a relevant
player in the global biopharmaceutical and vaccine
value chain!

Health, Pharma & Medtech » Pharmaceutical Products & Market

Leading drugs worldwide based on projected 2022 sales

(in billion U.S. dollars)

Comimaty/Covid-19 vaccine (Pfizer)
Humira (AbbVie)

Keytruda (Merck & Co.)
Spikevax/Covid-19 vaccine (Moderna)
Eliquis (BMS/Pfizen)

Revlimid (BMS)

Drug name (company name)

Stelara (&)

Biktarvy (Gilead)

Opdivo (BMS)

Dupixent (Sanofi/Regeneron)

0 Additional Information

10

15 20

Projected sales in billion U.S. dollars

25

29.05

@© Statista 2022

Show source @



Structure of the global
pharmaceutical market:

« Pharmaceutical companies were classified into three
main categories:

- Big Pharma: which develop new chemical entities (small
molecules)

« Biotechnology companies which develop biologicals
products

« Generic companies which develop bioequivalent products of
the research bases companies

https://www.thepharmamarketer.com/post/global-
pharmaceutical-market
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BIOPHARMACEUTICAL SUPPLY CHAIN

CROs CMOs .~ CROs | CMOs CSOs
‘ GMP . . .
Research/ Pre- Compliant Clinical Large Dosage . Marketing
» linical Process Phase » Scale formulation & -
: discovery ¢ e LI&I manufacturing & packaging distribution
Research & Patents Management Commercial
| i I 1.
National Research Translator Public I manufacturer Distributor
R h Units & | Hospitals | ‘
esearch Units & | CDMO | p :

Academia i

I .
Pharma Food ced Cosmetic Energy
Clinical success Patents — g 1
/ : & 5 =0 w2

O'NBF
Only ! biopharmaceutical

170 SMEs
in pharmaceutical manufacturer

Resea rch. Translator @ ‘,, s/i?tm @ Interpharma
CDMO in ASEAN ) Pt
CROs = Contract Research Organizations
CMOs = Contract Manufacturing Organizations 21

CSOs = Contract Sales Organizations
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Pharm. industry transformation

* Pharma companies becoming biotechnology-based companies

* Roche + Genentech

* 17 approved products
* AbbVie + Allergan

* Allergan’s Botox, etc.

* MSD

* Vaccines, antibodies, animal health, etc.

* Biotech companies grow fast!
 Gilead Sciences (est. 1981, revenue USD 26 billion)

e Harvoni and Sovaldi

 Amgen (set. 1980, revenue USD 22 billion)

* Enbrel, Neulasta, Neupogen, Epogen, Aranesp, etc.



Biopharma market in Thailand and ASEAN

Population: 70 million

Biopharma market size USD 1 billion e
* Local manufacturers _

* Sanofi: Vaccines
* Thai Red Cross: Vaccines and blood products ]

* Bionet-Asia: Vaccines
* GPO: Vaccines, mAbs (in planning)
e SBS: EPO, PEG-GCSF, mAbs (construction completed)

Largest contributor = National Health Security Organization (NHSO)
* Universal Healthcare Coverage
*  80% of total healthcare expenditure in Thailand

Strongly regulated drug market v S
* Drug price policy Q-
* National List of Essential Medicines
* National List of Innovative Drugs

Prioritization of local contents
*  30% of healthcare budget set aside for local products
* Local manufacturers strongly prioritized

Thailand

x  ASEAN

+ 600 million population
+ Harmonized drug registration
+ USD 50 billion biopharma market by 2023

x Manufacturers
+ Singapore
x  APls
+ Malaysia

x Insulin
+ Vietnam
x Vaccines

+ Indonesia
x Vaccines
x Biophama

x Most manufacturers are state enterprises

+ Liberalization ongoing

x Life science start-ups scene mixed

+ Vibrant in Singapore

+ Intermediate level of activities in Thailand and Malaysia




Low competitiveness

K Thailand has low competitiveness in \ CPP“gm"CO”E"“--”“
biopharmaceutical industry and research
landscape

* Low scientific capabilities & infrastructure
* Major flaws in regulatory system

\ * |Ineffective IP protections /

Scientific Capahilities & Infrastructure Comparison to Newcomer Marksts

" Australia

THE RACE FOR BIOPHARMACEUTICAL INNOVATION

Scientific Capabilities
& Infrastructure

Si
Clrics
Effective P Research
frateadions Conmitionef CJmical Rassamch I T I
Framework Conditions & Framework
- AR
= Baudi Arabla
Regulatary
Systemn >= South Africa
e
&Financing

it Acseusd =
e Ry Syators

Effective
IP Protections

= Fgypt
- .-'\r:u_m na

Competitivenass
blockar

Competitiveness
booster

B Thailand, % of total possible scora
OSingapore (Top Scorer, Newcomer Markiets) 1 Thailand W Average % of total possible score among newcomear markets



Pharmaceutical Value Chain

RUIP il e Clinical Dosage
Drug Pre- Process Large scale g : Marketing &
formulation

. . Phase . .
discovery clinical development LIl manufacturing - distribution

f

& N
\] Large pharmaceutical company

- Public CSOs
Qospitals 170 SMEs in pharmaceutical

- manufacture 2
@

| | Thailand’s capability
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CDMO

Patent applicationis farfrombeing a value-critical step in drug R&D

* Patent application not a
guarantee for success in
Biopharmaceutical business

* 1 out of 50,000 drug candidates

Probabllity of success (%) First sales, first en- . .
100 - counter of compe- will make it to the market
oo tioninmarketplace. o proof-of-concept studies
required for pharmaceutical
60 -
-o- ZLOI:;bJIE};?f product development
rciai- . .
40 patent zation * Probability of success increases
application i . .
PP i~ probabilityof  significantly after Phase I
reaching

next step clinical trials

o
Pro. \ Phasel \ Phasella\gpriaseiip N\ Fileforg\ sy
By > Manufacturing of

pharmaceutical products for

it Mo Mo AT g clinical trials at a CDMO can
mitigate the financial risks.

26



Existing manufacturers
in Thailand

(27 \\
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Notable manufacturers in Thailand
* Human vaccines  ATMP facilities

* QSMI * Austrianova

« GPO-MBP e Chulalongkorn university

* Bionet-Asia * Genepeutic

e Greater Pharma
* Animal Vaccines * CDMO (Contract Development and

* DLD Manufacturing Organization)

* NBF by KinGen Biotech

* Biopharmaceuticals/Biologics

e Siam Biosciences
* Thai Red Cross

- (MU Bio)



Example of vaccine manufacturing
capabilities in Thailand based on
technologies

* Eggs
* Government Pharmaceutical Organization (Influenza)
* Department of Livestock Development (Newcastle, Avian flu)

* Fermentation
* Queen Saovabha Memorial Institute, Thai Red Cross (BCG)

* Bionet-Asia (Acellular pertussis)
» KinGen Biotech (DNA vaccines, rProteins)

 Cell culture
* Department of Livestock Development (Foot and Mouth Disease)

* KinGen Biotech (Viral vaccines)

* Fill and finish
* GPO-Merieux Biological Products

+

annisialng

The Thai Red Cross Society

KINGEN
BIOTECH



National Biopharmaceutical Facility

Biopharmaceutical Research Translator of Thailand

NBF was Thailand’s first state-owned CDMO for
production of clinical, research-grade
biopharmaceuticals.

GMP compliance for Biopharmaceutical products
USD 40 M investment in facilities and infrastructure

More than 100 scientists, engineers, pharmacists and
technicians

Fermentation 500 L & Cell culture 500L
* pDNA, rProtein, Mabs, Viral vaccines

Located in the Science and Industrial Park
Bangkhuntien

Managed by KinGen Biotech Co., Ltd.

s | e

KINGEN
BIOTECH




About Us

KinGen Holdings Stakeholder

Genexine

BGIC

BIO GENETECH
INTERNATIONAL
Sy SRDL.

Innovative
immunotherapeutic and
next generation

novel long-acting
biologics

Thailand’s #1 cGMP

capacity and CMC
expertise

Business expertise in
South East Asia and
execution capacity

KINGEN
BIOTECH

Vision and mission

VISION:

To be ASEAN’s No.1 CDMO for
cutting-edge biopharmaceuticals
and vaccines

MISSION:

To solve unmet healthcare needs of
population in SEA with
state-of-the-art Korean
biotechnologies through R&D and

biopharmaceutical drugs

manufacturing of new




\(
BGIC I INTEGRATED BIOTECHNOLOGY BUSINESS PLATFORM

BIO GENETECH
INTERNATIONAL
€0O., LTD.

* To accelerate the development of the biotechnology industry in Thailand

INNOVATION PLATFORM INCUBATION PLATFORM IN-TO MARKET CONSULTING

Technology Partnering, Catalyst & IP Representation Market Intelligence & Market
In/Qut-Licensing Access to ASEAN

* Founded by Marvel and Novel Co., Ltd. and A

KMUTT foundation as a technology

commercialization company BaIC A -
* Strong cooperation with government agencies, e 39

education and the private sector.




* A clinical stage biotechnology company focused on the development
and commercialization of innovative immunotherapeutics and next
generation novel long-acting biologics.

* KOSDAQ: 095700 (Market cap: USD 2.5 billion)

Genexine

Our goal Technology Global Partners
. . . \ , T
To bring to patients medicines that S . PLASMID

will transform their lives

MAKE INCURABLES
CURABLE

Genexine is pioneering next

generation biotherapeutics therapeutics diLxo ~ &
to treat and save the lives of T I N SO FosuN A Jouixs |
patients with serious diseases. P accine lechnology: Immune O 5 ) tempvrcn

7
Fc ’ > DNA VACCINE
S

‘ =
'\/ technology h( s

Innovative hyFc® Technology for Long-

Acting Therapeutics

* drive the discovery of a wide range
of differentiated protein

Enhancing Technology
* Cervical cancer (therapeutic)
* COVID-19 (prophylactic)

Genexine’s Global Partners

3
(< KALBE

nnnnnnn



KINGEN I ONE-STOP-SERVICE CDMO IN THAILAND AND ASEAN
BIOTECH

UNLEASH THE TRUE POTENTIAL OF DRUG DISCOVERY TO

IMPROVE THE QUALITY OF LIFE OF ASEAN PATIENTS

* cGMP compliant biotech CDMO facility

* One-stop-service: From drug substance production to fill
& finish

* Experience in plasmid DNA, recombinant proteins, animal
vaccines and monoclonal antibodies

* Biopharma Manufacturing Process Development and Tech
Transfer

* Independent with robust access to academia

* Advanced technology to increase yield resulting in time
and cost saving

* Regulatory Expertise: a strong track record of quality,
compliance, and regulatory expertise
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O'NBF

GMP Facilities

e Unit 1-Microbial Bioprocess
* USP Fermentation: 500L
* DSP Chromatography, TFF
* BSL2-compliant

e Unit 2-Cell Culture Bioprocess
* USP Cell culture: 500L,
* DSP Chromatography, TFF
* BSL2-compliant
 Unit 2.1-Vial Filling Line (2022)
* Vial filling, 6000 objects per hour
* Lyophilization (optional)
 Unit 3-Versatile Filling Line (2022)
e Vials
* Pre-filled syringes
e Cartridges
* Unit 4-Cell culture Bioprocess (2022)
e USP Cell culture: 2000L (Cytiva, disposable)

e DSP Chromatography, TFF
e BSL2-compliant




Unit 4 2,000 litre cell culture

KINGEN
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Host-pathogen interaction
- Human and pathogen genomics
- Human and pathogen
transcriptomics
- Host immune responses (T and B
cell diversity)
Quiality of vaccine stock
Diversity of HLA polymorphisms in
population

Detection of new pathogenic strains

® DNA RNA Quantification
® Protein Quantification
® UV-VIS

Protein characterization

Next Generation

DNA Sequencer

Oligonucleotide

quantification

Transfer Protein, DNA, RNA from gel to

membrance

Protein
Identification for
Virus Vector,
MALDI-TOF/MS &
Analytical Ultra
Centrifuge

Biologic Testing
&Viral vector

Characterization

Semi Dry blot,

Electrophoresis

Multimode

Microplate reader

Celebratlr >_<Blopharmaceutlcal
83550 Characterization
ing the soct A=\ Laboratory

Viral vector
characterization/AAV
Quantificatiom

Nanoparticla

® Microbial Growth/MIC
® |C50/LD50
® Endpoint ELISAS/EIA |

® Colorimetric Protein

Quantification
® Kinetic ELISAs/Enzyme
Assays
® Bacterial Identification
® UV: DNA, RNA and Protein
Quantification
® Cell viability &

proliferation

Specific and Unspecific Detection of Proteins
and Nucleic Acids (DNA/RNA)

Blot Imaging (Western/Northern/Southern &
Variations thereof)

Gel Imaging (Agarose/PAGE)

Whole Organisms (basic in vivo imaging)
Chemiluminescent, Fluorescent &
Colorimetric Imaging

37
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IQuaIity systems in place

Quality risk management

Quality documentation management
 SMF, SVMP, PM plan, SOP, WI, BMR, protocol, etc.

Deviation and CAPA management
Change control management and variation
GMP, QMS and technical training

management

Self inspection & supplier audit
Batch release/rejection and release to market
Customer complaint & product recall

management

KINGEN
BIOTECH

National Biopharmaceutical Facility (NBF)

King Mongiut Thonburi (Bang Khun Thian Campus). Disciosurs 10 unau

Document No..  SMF-QA-0001 | Revision No 002 | Page 10f 43
Title: SITE MASTER FILE (i‘agﬂu;}ummnnwﬁuim
Propreany i This document an e ConeNs hers of ars consdered propratary and conidental armaton of Nator Rosharma

78 indiicuals o dssemingl

SITE MASTER FILE

Contents
[ 1. GENERAL INFORMATION ON THE MANUFAGTURER 2
1.1 Contact information on the manufacturer SSR———— 4 |
1.2 Authorised pharmaceutical manufacturing activities of the site.... 4 |
1.3 Any other manufacturing activities carried aut on the sits. 5 |
2. QUALITY MAGEMENT SYSTEM OF THE MANUFACTURER 5
21 The quality management system of the manufacturer .. B
22 Release procedure of finished products..... ¥
2.3 Management of suppliers and contractors. T
24 Quality Risk Management 8 |
25 Product Qualty Reviews 8 |
3. PERSONNEL S 8 |
4. PREMISES AND EQUIPMENT I
41 Premises s |
42 Equipment 21 |
5. DOCUMENTATION 2 |
6. PRODUCTION 2 ‘
6.1 Type of products 2 |
6.2 Process validation 2
6.3 Material management and warehousing. 23
| 7. auauTy conTROL % . 24
| & DISTRIBUTION, COMPLAINTS, PRODUGT DEFECTS AND RECALLS 2
81 Distribution 2
82 Complaints, product defects and recalls. 2
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10. APPENDIX. 26
1. DOCUMENT REVISION HISTORY . 26
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I Examples

S~ KINGEN
BIOTECH

Genexine

Manufacturing of MCB/WCB and DS
for clinical use

4 Different plasmids

Technology Transfer from Genexine,
South Korea

= Manufacturing technologies
= Analytical methods

= Product specific methods
= Cell line assays

1 year project duration
MFDS inspection expected

DP to be produced at BINEX, South
Korea

HEMAX™
ABJC
® BI0SIDUS

el

= Best selling EPO in Thailand

Treatment of anemia

= Localization of manufacturing steps
from Argentina to Thailand

= Multi-stage collaboration

Repacking of finished product
Technology transfer initiated

Fill and Finish of EPO
Letter of Intent received
MOU under preparation

= Long-term anchor tenant
= FDA License issued in Aug 2020

F)atm—

CRI/WT-1 =&

RUTCELS

Thaitand Center of Excellence for Life Sciences

= Trastuzumab biosimilar

Treatment of HER2+ breast cancer
= Thailand’s first locally developed
mAbs biosimilar
= Chulabhorn Research Institute
= Impacts:

12,000 patients per year

47,000 per dose (approx. 1 million
Baht/patient)

= Status
MOU signed, clinical trials by 2022
3 successful pilot-scale batches




KinGen Biotech/NBF’s ecosystem

PHARMACEUTICAL COMPANIES

ACADEMIA
; x
KINGEN + 1
HOLDINGS . ABJ C T University of
GeneX| ne ammmoﬂna I<(=nt
B - a””msm"”ss” Chulalongkern University SINGAPORE
Pharma 10 DWIadnSUKINAAY LU
ciI%N‘_,leva Pillar of the Kingdom
— 70 SOON CHUN HYANG A
() BIOSIDUS ~ Fraunhofer INY? NANYANG i et
ITEM
GOVERNMENT AGENCIES

a member of NSTDA

sioTeEC! RUTCEL,

) THAILAND
Thailand Center of Excellenc: !wuhsu.,.-,., // BOARD OF
\\{) INVESTMENT
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Highlight 2021

* EPO

* BioSidus’ HEMAX (Tech transfer, commercial project)

* HPV program

* Genexine’s therapeutic HPV vaccine for treatment of later stage cervical cancer (Phase I/Il)

e Covid-19 vaccines
e BAIYA Phytopharm
* rProtein purification (Phase I,ll)
* Bionet-Asia
* pDNA (Covigen, Phase Il - commercial)

* NSTDA
* Ad5 (Phase I/11)

* Expansion
e Unit 3: Pre-filled syringes
e Unit 4: Cell culture (2,000 L)






