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Strength of Taiwan in Biotech Development

Representative Population in East Asia

Excellent Health Care System, National Health Insurance:
> 99%

Strong R&D Activities and Manufacturing Capabilities in
Computer Sci., Electric Engineering, Clinical Medicine, etc.

Government’s Investment and Support

Integrated Government-Industry-Academia-Hospital,
Transparent Regulatory Environment

Center of Excellence for Clinical Trials in East Asia
Pfizer, GSK, BI, MSD, Novatrtis, Eli Lilly, Roche, AZ, Bayer, etc.



TAIWAN

Where innovations are shaping a new era of intelligent healthcare

World-class
Jver 1_ao_q biotech

_institutes and universities
Most influential IC industry in the world
Growing number of

Health Pharma Electronics

X

Medical Biotech T

Endless Potential & Opportunities
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2016 Scientific American
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Enhanced with a new guidebook and region-specific ratings, the 2016 Scorecard
%’ ventures deeper than ever to track down the latest in biotech innovation

D




Talwan,

SAWV SC rank: 23
Population: 23,359,928
GDP: 489

R&D/GDP: 0

ith an overall average of 22.4
on the SC, Taiwan's ranking of
23rd in 2016 is just about on par,

and it performs even better on the Nature
Index 2015 Global, with an 18th place
overall ranking and its National Taiwan
University landing in the top 100. More-
over, Taiwan advertises its biotechnology
capabilities through international events,
including BioTaiwan 2016. This will be
the 14th annual event, and it will include
presentations from companies around the
world, as well as one-on-one partnering,
seminars and workshops. A large exhibi-
tion is also expected, including more than
1,200 booths from 600 companies. On

August 20, 2015, Taiwan Today reported,
“A wide-ranging development plan
targeting Taiwan's biotechnology-based
economy is set to kick off next year,
according to Premier Mao Chi-kuvo."

The report continued: “Focusing on
agriculture, biomedicine, food, health
care and medical instruments, the 10
year initiative will potentially expand
the scale of the local bioeconomy to

NTS4 trillion (US$123.2 billion) in
2026." With respectable scores on the
SC's Foundations and Enterprise Sup-
port categories, Taiwan's commitment
to innovation is clear. Like many other
countries, however, Taiwan's Education/

Workforce category shows room for
improvement.
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2016 Scientific American Worldview
-A Global Biotechnology Perspective

Asian Countries’ Performance

Country Global Productivity IP Intensity | Enterprise = Education/ | Foundations | Policy &
Ranking Protection Support Workforce Stability

) B
Singapore --- 8.3 3.8 2) 4.5 6.6 9.6
Hong Kong 0.0 7.1 1.6 8.6 1.6 6.7 9.0
Japan 0.1 9. 0.6 4.5 3.6 ves 8.0

Taiwan 0.0/19 5.8/29 0.1/37 7.0/6 2.6/35 6.9/11 12122
(Score/Rank)

South Korea 5.6 0.6 4.8 3.9 8.3 6.3
Malaysia 55 13 8.0 24 4.9 5.9
China : 4.7 0.6 4.5 153 4.0 2.9
Thailand 23 3.0 3.4 2.7, 3.0 1.8
India . 4.3 0.8 3.5 0.2 1.6 2.0

Source: 2016 Scientific American Worldview
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A' Entergise Support

The only industry to benefit from specially legislated R&D investment incentives

e Biotech and New Pharmaceutical Development Act

Taiwan features a unique listing regime and capital market environment

* Go Incubation Board for Startup and Acceleration Firms (GISA)
* Emerging Stock Board System (ESB)

* TPOs of Technology-Based Enterprises

e TPOs of Evergreen VC Firm

Active VC funds from the government and private sector

e National Development Fund
e Diamond BioFund
e Taiwan-Silicon Valley Technology Fund
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Taiwan Healthcare plus: A Portal Leads to World-Class Medical
Teams and Excellent Bio Companies in Taiwan

T | S s B International Portal

About THP | Medical for All | Bio B2B | Hot Topic | Login  |Language ¥

Looking for the best in Taiwan

Find Top Medical Institutes and Specialties, Excellent Bio-
Medical Companies and more!

e

World-Class Medical Teams Excellent Bio Companies

»uddén ﬂlg ht medical information

Copyright © LB.M.L All rights reserved. /Supported by M.O.HW Privacy policy | Terms of Use | FAQ | Sitemap | Advertise | Contact us n @ m


http://211.78.240.198/
http://211.78.240.198/
Taiwan Healthcare+ User’s Guide.mp4
Taiwan Healthcare+ User’s Guide.mp4
Taiwan Healthcare+ User’s Guide.mp4

World-Class
Medical Care

Medical for AU,
Taiwan Healthcare
EX.
» Joint Replacement
« Artificial Reproduction
 (Living) Liver Transplantation
 Craniofacial and Microtia Surgery



Liver Transplant Center, Kaohsiung Chang Gung Memorial Hospital - YouTube (1080p).mp4
Documents/Flanders2017/Seeing Taiwan's High-quality Medical Services and Biotech Opportunities - YouTube (1080p).mp4
Documents/Flanders2017/Seeing Taiwan's High-quality Medical Services and Biotech Opportunities - YouTube (1080p).mp4
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Taipei Nangang Exhibition Center 1F

11.29 Thu.-12.02 Sun.
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2018 Taiwan Healthcare  Expo (1129 - 1202).mp4
2018 Taiwan Healthcare  Expo (1129 - 1202).mp4
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IV. Appendix — 2017 Taiwan Healthcare+ Expo Exhibitors (Selected)

& Medical Centers

- Kaohsiung Veterans General Hospital

- National Taiwan University Hospital

- Chung Shan Medical University Hospital

- National Cheng Kung University Hospital

- Taichung Veterans General Hospital

- Changhua Christian Hospital

- National Yang-Ming University Hospital

- Kuang Tien General Hospital

- Ten-Chen Medical Group

- Taipei Veterans General Hospital

- Chi Mei Medical Center

- Far Eastern Memorial Hospital

- Kaohsiung Medical University

- Shin Kong Wu Ho-Su Memorial Hospital

- Mackay Memorial Hospital

- Lo-Hsu Medical Foundation, Lotung Poh-Ai Hospital
- Taipei Hospital, Ministry of Health and Welfare

- Taoyuan General Hospital, Ministry of Health and Welfare
- Taichung Hospital, Ministry of Health and Welfare
- Tungs' Taichung MetroHarbor Hospital

- Wei Gong Memorial Hospital

- Buddhist Tzu Chi Medical Foundation

- Taipei Medical University Hospital

- TMU Taipei Cancer Center

- China Medical University and Healthcare System
- Linkou Chang Gung Memorial Hospital

- Kaohsiung Chang Gung Memorial Hospital

- Taipei Beitou Health Management Hospital

- Tri-Service General Hospital

- CHC Healthcare Group

- Ditmanson Medical Foundation Chia-yi Christian Hospital
- Cathay General Hospital

- Ministry of Health and Welfare

- Taipei City Hospital

- Show Chwan Memorial Hospital

- Landseed Hospital, Taiwan

- E-Da Healthcare Group

& Companies & Organizations
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Taiwan Clinical Trial Consortium (TCTC)

Disease-specific consortia involving multiple hospitals
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Taiwan Clinical Trial Consortium (TCTC): http://tc2.ntu.edu.tw/



http://tc2.ntu.edu.tw/

One-stop shop for your clinical trials
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Taiwan as an Asian partner for UK-/Swiss based giant pharma

The @hins Post

TAIWAN

Wednesday, May 8, 2013 hato 1 of 1011

GSK pharmaceutical partnership to help patients 'do
more, feel better, live longer'

Officials from the National Research Program of Biopharmaceuticals (NRPB) and
GlaxoSmithKiine (GSK) pose in Taipei yesterday. They are, from left, Andrew H.J
Wang, co-director of the NRPB. Dr. Pan-Chyr Yang, director of the NRPB; Dr.
Emilio Ledesma, vice president of GSK Vaccines Asia Pacific; and Thomas
Willemsen, general manager of GSK Taiwan.

!

NOVARTIS

NRPB is to collaborate with Novartis
on Translational Medicine.

Ongoing discussion for collaboration
on open innovation with several big
Pharmas, incl. Roche, Medimmmune,
JPMA (Japan Pharmaceutical
Manufacturing Association) and others

Includes over 20 intra-hospital clinical research projects, ranging from
vaccine, rare diseases, NSCLC therapeutics, TB, quadrivalent influenza 20
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Blomedlcal R&D Centers
Incubation Lenter
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Major Bio-medicine Research Plans in Academia Sinica

Discovery
Invention ) Innovation
. Translational
Basic Research > — Products
Research
J
Curiosity or Usable Technology Value Creation
Problem Driven or Early Product Candidate from Innovation,
Manufacturing,
& Marketing
Academia Sinica National Biotechnology
Development of New Drugs and Vaccine Research Park

Three areas of focus

- Cancers
liver cancer, breast cancer, lung cancer,
pancreatic cancer, etc

- Infectious diseases
G(-) bacteria, Mycobacterium tuberculosis,
Influenza, viral hepatitis, dengue, etc

- Regenerative medicine
cancer stem cell, iPSC, etc
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Toward Precision Medicine:

Building a Knowledge Network for Biomedical
Research and a New Taxonomy of Disease 2011

Committee on A Framework for Developing a
New Taxonomy of Disease

Board on Life Sciences

Division on Earth and Life Studies

NATIONAL RESEARCH COUNCIL

OF THE NATIONAL ACADEMIES




Figure 3-1: Building a Biomedical Knowledge Network for Basic Discovery and Medicine.
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Cell 7148, 1293-1307, March 16, 2012

[ HRV Infection | | RSV Infection |
Personal Omics Profiling D 4 21 289200292 204 297 301 307 3N
Reveals Dynamic Molecular
and Medical Phenotypes

116 18526

18044

NATURE BIOTECHNOLOGY | NEWS AND VIEWS

Omics gets personal

Laura DeFrancesco

Nature Biotechnology 30,332 (2012)

Published online 10 April 2012 ’ T e S
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Biology Has Become a Data-Intensive Science

$100,000,000 o
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I ““;e““ I' National Human
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I" | Genome Research
nstitute

genome.gov/seqguencingcosts

Figure 2-1: The cost of complete genome sequencing is falling faster than Moore’s Law. The
cost 1s still dropping rapidly. with a “$1000 genome™ becoming a realistic target within a few
years. Source: Wetterstrand 2011.




Cancer Research: Lung Cancer
at NTU Center of Genomic Medicine
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Molecular Signatures of Lung Cancer —
Toward Personalized Therapy

Roy S. Herbst, M.D., Ph.D., and Scott M. Lippman, M.D.

Phase 1: Genomic signatures
Stored specimens plus clinical data

Phase 2: Validation
Prospective trials

Phase 3: Expansion of genomic signatures
Preclinical and clinical studies

Algorithm
Clinical characteristics
Molecular imaging
Proteomics
Genomics

Prediction of drug sensitivity or resistance
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The Opportunity to Integrate Data-Intensive Biology with Medicine

Traditional view 1987

Adenocarcinoma

Squamous
Large-cell
2004

2009

- YAKTI
ERHFMH MAP2K1

= Mutations associated with drug sensitivity
EGFR G719, exon 19 deletion, LeuB58Arg, Leu861GIn

= Mutations associated with primary drug resistance
EGFR exon 20 insertions

= Mutations associated with acquired drug resistance
EGFR Thri7 90Met, Asp761Tyr, Leu747Ser, Thr854Ala

Figure 2-2: Knowledge of
non-small-cell lung cancer
has evolved substantially in

recent decades.

The traditional characterization of lung
cancers based on histology has been
replaced over the past 20 years by
classifications based on driver mutations.
In 1987, this classification was
rudimentary as only one driver mutation
had been identified, KRAS. However, the
sophistication of this system for molecular
classification has improved with the
advent of more genetic information and
the identification of many more driver
mutations. Similar approaches could
improve the diagnosis, classification, and
treatment of many other diseases.

Source: Pao and Girard 2011



PRECISION MEDICINE AND CANCER IMMUNOLOGY IN CHINA
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Precision cancer medicine AVAAAS
and immunology in China
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Next-generation
sequencing—based testing
for cancer precision
medicine in China:

A review of technologies
and validation procedures
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FIGURE 1. Timeline for the past 15 years of detecting EGFR genomic alterations and

corresponding targeted therapies.
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PRECISION MEDICINE AND CANCER IMMUNOLOGY IN CHINA

Adoptive cell transfer
therapy: A strategic
rethinking of combination
cancer therapy
Minghui Zhang
Tumor Abnormal costimulatory
microenvironment and MHC signal
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FIGURE 1. Factors that allow for tumor development. MHC, major histocompatibility complex; CTL, cytotoxic T-lymphocyte; Treg, regu-
latory T cell; Breg, regulatory B cell; NKreg, regulatory natural killer (NK) cell; DCreg, regulatory dendritic cell; MDSC, myeloid-derived
suppressor cell; APC, antigen-presenting cell.
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Thecioy mmunotherapy:
)
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® Chemotherapy ® Adoptive
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FIGURE 2. Combinatorial cancer treatment. DC, dendritic cell; NK, natural killer cell; NKT, natural killer T cell.
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FIGURE 3.The clinical benefits of adoptive novel NKT cell transfer in two patients. A gastric cancer patient with lung metastasis (upper
panel) and a pancreatic cancer patient with liver metastasis (lower panel) were treated with adoptive transfer of NKT cells after surgery.

The images show that the tumorsin both cases shrink and eventually disappear completely.



Precision medicine and cancer immunology in
China

Multi-omics
genomics
transcriptomics
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From big data to knowledge in precision medicine
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Jan. 2013
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The ‘big data

revolution In healthcare

Accelerating value and innovation




Exhibit 2: Primary data pools are at the heart of the big-data revolution in
healthcare.

Activity (claims) and cost data Clinical data
= Owners: payors, providers = Owners: providers
= Example data sets: utilization = Example data sets: electronic
of care, cost estimates medical records, medical images

Integration of

data pools required for
major opportunities

Pharmaceutical R&D data Patient behavior and sentiment data

= Owner: pharmaceutical = QOwners: consumers and stakeholders
companies, academia outside healthcare (eg, retail, apparel)

* Example data sets: clinical trials, = Example data sets: patient behaviors
high-throughput-screening and preferences, retail purchase
libraries history, exercise data captured

in running shoes

Source: McKinsey Global Institute analysis




The value of big data in health care = $300-450 billion

Exh|b|t 4: Applylng early successes at scale could reduce US healthcare costs
by $300 billion to $450 billion.

Value at stake

Value Key drivers of value
Right | 0-100 = Targeted disease prevention
living 1o e = Data-enabled adherence programs
& Right  90-110 = Alignment around proven pathways
care Gl = Coordinated care across providers
" Right  50-70 = Shifting volume to right care setting
(/ - provider = Reducing ER"/readmit rates
3 Right 50-100 A = Payment innovation and alignment
> value ‘ s * Provider-performance transparency
,% Right » Accelerating discovery in R&D
\// innovation 40-70 = Improving trial operations
300450

1 Emergency room

Source. American Diabetes Association; Amencan Hospital Association; HealthPartners Research Foundation; McKinsey Global Institute; National
Bureau of Economic Research, US Census Bureau




H EALTH CARE'S DATA We can empower healthcare organizations,

co N U N D R U M providers and payers to unify the capture,

analysis, and use of data to drive smarter care
FROM DISPARATE DATA TO MEANINGFUL INFORMATION and business.
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Advancameants Involca recognition and clinical language
understanding are enabling the healthcare enterprise to capture
Information at the point of care, comnvart patlent data Into actlonable
Information, and levarage that iInfarmation for clinical, business, and
patient good.
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6 Keys to the Future of
Big Data in Healthcare Marketing

Big data is forecast to make a big difference in the future of healthcare,
according to a report by the Ewing Marion Kauffman Foundation.

Figure Out How to Organize and Use Big Data
Develop Technology That Taps Into Big Data

. Use Big Data for Better Decision Support

. Turn To Big Data to Ease the Flow of Information

Use Big Data to Increase the Quality of Care and Decrease Costs

o u A wN R

Develop More Mobile Apps and Social Media That Capitalize on
Big Data


http://www.mdgadvertising.com/blog/?p=26742
http://www.mdgadvertising.com/blog/?p=26742

Data is rapidly becoming the foundation for a Smarter Planet
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Watson Healthcare Products — 1H 2013

Watson
Clinical Insights
Advisor

o

Therapy
Designer

Watson
Diagnosis & Treatment
Advisor

Oncologists

Assists with efficient
trials and reduces time
to market with new
cancer therapies

Assists in identifying
individualized treatment
options for patients
diagnosed with cancer

Watson
Care Review and
Authorization Advisor

Nurses

Streamlines manual
review processes
between a physician
and health plans
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