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Spearhead R&l Program

Lot @

® |Biologics o

® |Modern Agriculture o

® Functional Ingredient .

® |oT & Big Data

® |Healthy and Productive Aging o
* aulny <o & WwTUlNg <0 .
® Healthcare Service and Devices °
® Regional and Provincial °

Development (Province &.0)

Lot o

Robotics and Automation
Digital Content

Biofuel

Thailand to ASEAN and to the World
Government &.o
Water Management System

Climate Change Mitigation and
Adaptation
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Lot en

Bio-energy

Energy Efficiency

Energy Storage
Next-generation Automotive

Logistics
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Smart and Livable Cities

Natural Resource Management and
Utilization

Health Promotion and Disease

Prevention
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I Biopharmaceutical Products
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Classification of Biopharmaceuticals

Biopharmaceuticals are medical drugs
produced using Biotechnology

Blood products

@ Biopharmaceuticals
% @ Vaccines
@ Stem cell
Proteins Nucleic Acids
(Antibodies) (DNA, RNA) @

Insulin - First biopharmaceutical product



Potential initial focus for industry development

Initial focus categories

Biosimilars
Product types

® Recombinant proteins ® Monoclonal-antibodies
Modalities (mAbs)
® Metabolic diseases ® Autoimmune diseases | Tropical
. - Diabetes, Dyslipidemia ~ ® Oncology diseases
Therapeutic areas/ "
e ® Hematology - Lung Cancer * Hepatitis B/C
- Anemia, Lymphoma, = Breast Cancer » Dengue fever

Thalassemia, Leukemia
® Nephropathy

Source: Samsung Securities; L.EK. interviews and analysis

=

ddJnNny




Thailand's Biopharmaceutical Value Chain and Key Players Eil
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Thai
Research MedResNet
Universities : : :

gLeading Medical Schoolsg gLeading Medical Schools

e
(’ QUANSINALNSSL

AFRIMS, CU
Blt:)TEC~l 6 NEBF o we

a member of NSTDA
NALC

SIAM . BIOPHICS
BIOSCIENCE

Manufacturing Pre-clinical Clinical Registration N
OA/OC arketing

& &

ALN: FotauoulBungdoasuNSIVLAWAULNWAQNTUA MISUSMS NMOANUMISILWNE dumo:uazinalulagnomsuwng (Medicine, Health and Wellness)



Strategic Focus on Biologic Spearhead Program : TRL

Business Development

Knowledge Development Technology Development

TRLO  TRL1 TRL2 TRL3 TRL4 TRLS TRL6 TRL7 TRL8  TRLS Customers

dea  Basic Technology  Applied Small- Large-Scale  Prototype ~ Demo First Full
Research Formulation - Research/Pro Scale Prototype  System System  Commercial Commercial
of of Prototype System Application
Concept

B Spearhead Progian



fhaghawanncun Biologics Nfnenw

Pegylated Granulocyte Colony Stimulating Factor
(PEG_GCSF) SBS + viAna

Granulocyte Colony Stimulating Factor
(GCSF) NBF + 1@nsu

ltolizumab SBS + uAaa

Adalimunab NBF + 1ansu

AP-based Vaccine Bionet + ufna
HPV Bionet + wos

Dengue Vaccine NVI + 1ansu
Influenza Antibody Pending
Mucosal Vaccine for allergy Pending

HepC Antibody Pending

Incunwvsaun Spearhead : Biologics

TRL s:6u 5 dulu
SAnemwnv:waadudamcasslametu 3 - 5 U
(Preferable 3 U)

U0a1030uU DWans:NUNWIASYSNGY
[JulpsumsanusiuiaskIvHBNUYaVSsIaslansu
Umsusivaau Freedom to operate (FTO) uad
Udayasav characterization /Toxicology/Validation




(Sw) incunmisaAa@an Program Chair (PC) ua: Program Promotion Committee T
Tl

dJnNny

Program Chair Program Promotion Committee

Key criteria Rey criteria

o Tanudauinblunalulagatskunanalulagnosauna
tlaguansnssuluaunncway Biologics

e JAnuSAnUuMuMsUsSMsTomsnSwaaumvdouoy
usautvmsyamuadinshuwunansuasiu Biologics

o JAnudAnUhAUNg sHdsu JatvAu 1as3sunud N
NeTaviunguataknssy Biologics

e JAnWdnossivuasius-aumsaiumsusMsIams
umnauanknssy Biologics iehni1 5 U

e JUs:AUMSIUNS:ULIUMSYBIMSASIUICNSSY
(innovation process)

.........

------------



(S9) incunMmsaataan Outcome Delivery Unit (ODU) for Biologics

Short list ODU Subprogram
Key criteria e 3onu. 10832 sub contract * JR0a (Biosimilar/Mab)
o TCELS * NVI (Vaccine)
*  WuranuusSKIsvamsia=as ? el DIEGIOSLE (TS
UdUWaAaWs
e WJurthavundanemwiums
uSKIsTamsiasumsyuna ko wafaa319:lasy

e lAsvasuWuSIUSaVSUMSUSHIS
Jamslasemsuucins=uIums
Sarhdalaua naunsavinsgms

o Fornuuazusziuwamsaau
lnsumsla

« WU Accountability yavKLreSuuUSU

e ANUNSOUSKISTaMSYUUSUNtUdagWbUS:aNEMIW

o Uszahuvu Gacny tasus:ziduwaasvdaau

e awsosuvuUsnuluanuouadunauld

°  YAUMSONTUIUIVEIAUIMINSSUIANUSALU
o (Riiawans:=nuldase
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LuIMUMswWedL Spearhead Program anu Biologics
incunMsaatdan Program Chair ua: Program
Promotion Committee drSudu Biologics
incunmsaadan Outcome Delivery Unit (ODU)



