=3
=

\\\?{r

Frcr 2018 2 A % fvi kL R ¢

PO P &

T EFR 2018 2 KA E R ERL R €3, AR

PRI

VRRAEC

DA FAFTEAR
1-1 FHA £ AT B bR 2 4
1-2 4 AT E T o+ B B e

-3 =& M AE 2 b P b FEE
140 X% 82 FhFAEHEFAEMIA
154 < gdFdHmi 2 FAER

v 3]

1-6 K sk EFdm LE2 FATLIS ¢

AR FAEFRATR R

-1 2 F A FHud 3 kL GaFL
22 B R R BRI HRF
2- 3]{7‘]%4 ;}[iﬁﬂ If]fv\lﬁﬁb%%éj

2-4 AIoMT for Smart Medicine

2-H i éf”"’* —?,5% ;—ézm" r]}@%%&*ﬁi;}j;»’? 2 A 4 3

Zﬁ%@&&%%é%%%i%ﬁ

b



SEE X

T~ RAEE

fe ~ RAET

P ESAEE L AP RS

-1 AU* B A TR F R REE 2R
2K FEINF S 2 MR F

3-3 drie 3z H s AL F R 4

3-4 & *F & A 1t FrenzTELEL

3-5 4 FESAE A A BT SFHEES

FREAED s L L2 ARY

4%57%‘%%» R EAE

)M-
-
bl
R

12 HEFHIHH AL LA RRE

4-3 R A g8 2 P TR (biobank) & & 2 b B 22

44&w%%m%ﬁiﬁﬁé%%%$ﬁ
E*%%]%‘/z J'E-»I% }j:ﬁé‘
FrRPIFTRYG o AT

5_1 J/J:?JE:#;E'F ml;’ Eiﬁ\“p NN ‘lg—

02 LB FAFEBREFORE S TR

JHAIME BN 2 T A7 HBH PR

5-4 FTH] £ ¥ 2 KT R
55242 FAEL BFRTARS

2 4



09:00-09: 30 4 7
09:30-09:45 BE

313 A/ A/ 4R A
09:45-09:55 | ¥ # & % & $H37® 3 iE P RS TS B2 BIC%
09:55-10:05 |« 1 47 & & o + b ens B f v pay FEL
10:05-10:15 | & AARH &7 2 4 FA§ 4ot FHEFH ;i"i wEA B HE
10:15-10:25|d A% B2 P § 2 F A EA{I4 Feird f YL B
10:25-10:35|d ~ AB% 5 4 kG 2 F A % Koi 2 ERE R e
10:35-10:45 i€ 23t FF 8 > L84 FATAIS § s %2 BICA R
10:45-11:45 Hhe i L in
11:45-13:15 * R

SLES PRSP

13:15-13:25|2 ¥ A $fudo & & £ ghdp

13:25-13:35 |2 F & A #icdp2 o 2 2 58

13:35-13:45 | B 72 47 5 Bl % 2 im0 Pe b
Bt A

13:45-13:55|AIoMT for Smart Medicine P

13:55-14:05 % 42 F & $doie FURATE P H5 B A 4 475 0

14:05-14:15 | W= Fh A £5 B2 & 48

31;‘; A/BRTE A/ ARA A

A4 SHEE

EE I HiE

B f oagm

#itg ik

IERVET SV P

15:30-15:40 |41 * ﬂ@%@’f‘rﬁ%f}%‘ﬁ-k B4 A sk %2 BTCA A
15:40-15:50 |47 % T F & 1- 2 MaE=~# & % L BN A
15:50-16:00 |47 32 & B %Eii‘AI%gfléf A Mo Z2xEk Bk
16:00-16:10 |/ *F £ o 2t FpeiTER e FUph £ Rl Rk
16:10-16:20| % F?&%‘Aﬁii\4 By "alAEﬁi:}iij«Eé: B £
16:20-17:30 Bl NI




92 5p (&F=)

R

09:30-09:

40

L2 FRER2LERY

EE

Sl= A i

09:40-09:

50

09:50-10:

00

i %
HEFRImBALES B2 AR
AR AL ST ke

10:00-10:

10

&Wf%mﬁwWﬁw%ﬁiﬁ

10:10-10:

20

AT R AR

ERVAE S

Fd AR T30

PR P HBE Bl

HE . e
R Rk
kL Kk

10:20-11:30 Hib 2 LR
11:30-13:00 . &

13:00-13:

10

li "‘t

FrEFIUTR

G IR s L

& 37 ﬁ'lj’ ue

13:10-13:

20

LR FALUBRALEPREL T

A5 %
W%

13:20-13:

30

BRI F RP AR T 57 FEEHPR

13:30-13:

40

AL E L R TR B

13:40-13:

50

S FAELBTRT RS

B
H ¥ = e P ”
e Bp I EFERT
maes [PEP FEFERE
LB AadR By
=
F

14:00-15:

00

HHE LR

<~
1

SRR R
1

EF ¢ F A4 Bl
Mt ¥ 2 = &

Lo Eﬂ"?g;iﬁ o 3-4F

PrEegk (EBTCE R 2 #8-2% 3R ) £ 5
15:20-15:30 | § FHHF AP F R
k] 4F% ?‘;&
VAN SN/ AF v 5%
15:30-17:00 =—
a3 AT 5 &+
VAN N SF A &7




720184 H A E R

08:30-09:00

09:00-09:10

97 6p (Fw )

Pré® (WBICL & 1A

el dRE

i

)

09:10-09:20

Ak 2 FRZ

3 7
e =S gif‘
AT BAA L
B S %k 3F = ¥

09:20-09:30|% = 3 #F 2 1= BICE B & £
09:30-09:40 |4 = 4 &+

09:40-10:20 et
10:20-10:30 IRRE
10:30-12:30 1 REDRANER

15:00-15:30

ERNR P

EFR

15:30-15:40

Bk B F R

15:40-16:00

P A

Tl i Ik

skgi- BTCL A £







R AL~
2RI FAFPRAR






B#EE

THfE R E

HEPE

TERRHTR 2R

HRFEE BREEEA
THRERHSZEEE BIEEERE
FERENBEE BEER

XEHMTIEEE g

B EEXBREANBHRTA R EFBHR
TR PR EERE BT E
THRERHBEEEMAETE BEA
THREBEREBEESSIERMEERT PO EE
B ZEABEANBMER ik

RIEARIEREERANBE L
RIEARIEREERNHBELT
BIEERBLARTRRBRER

2018
Bio Taiwan Committee
TBREREERBREREEEE

FEE W B A - JEM R






1-1 PHEEE S HATE PPN P RE T4






==
Fﬁlﬂ I BEHR

FRIE £ 1) 22 B R hTT 38

IR

=ILESE KRR BELIR

SEMNNEE TEPR FRITHIR
RIS HFAR AR FRIEHR
FERBEERESE EER

EILREBEXEBE KRR
HAERBRROERAEMTEE BEAEA
FMNAZES R RIEZIR

PR T AR B AR HAGT B Ehf
EEIBERSHELMNEHEE ERER

A TR RESEADRIERAREYMSEELT
EtESEAERSEREES

2018
Bio Taiwan Committee
THREREXRBEZRZETE

oMW h R R - B R Sl R






D)MN1 Q
2018
Bio Taiwan Committee
TEREEERRBEASHEN
MR WA RN

e — | RIKEBEFRAIIERR

2 5= H ¥ A R BUEARTRY
1k i B T2 1

.

st
U

N

i
1

SIEEBEAE B & BREAE
2018%F09H04H

mrmene 2018 BIO Observed

® Deloittet2 H6 Hi##h (2018F2HEGAKBRAREEREY) B5 - ASE
dEAOSREREKFAMBRIEMERF - RERHBESAME - 2017 FEE
7,740 3% piRE - 2022 FHRLIFESRRESREC.5% AR - RIW1 3o AM -

e 2018 F 'WANBREB(EEREESD - ERZRAHNES - BRERNOFTEES
Rzl —KBR - HEGRZERMMTROARGERAEE -

;-fr;_l Tﬁ eEfE - BEARE - BARKE - CAR-THEZ - MHEELE - Y
£'148 - loT - Big Data - Al

. ZEERHRETE - 218 L08MER
5 HR FDA®ZEFRegenerative Medicine Therapy Designation -
o B A AR AR BADAER © EMASIERR Y BRI, %

_ BEABAGRARTS - HE5E RN R EL
his UEABE 2 B E
R E R N E

= IPO - VCIEIF MR - BIFTRIRZ IR A E S
M&AEEERIBETE - HIBZ 5580

Yun Yen 2

EiR 1 2018 BIO ; DCBEEMAITISH & X




e Health services will be digitized

® CBinsight : EEi# - KEIERERFMATLEZEERKEY
25 = R R E R KRR IRl

Automated delivery Robotics and automation
* Drones * Robotic surgery
* Self-driving cars * Robotic caretakers/caregivers

Exoskeletons

Augmented reality Blockchain

* Connected eyewear — * Patient medical records

* Operating room /’\ \\ * Drug supply chain integrity
of the fulure » Clinical trials

Genetic technologies / Hée:rlzh \\\ 3D printing
* Low-cost genetic technology * Bioprinting — organs, bones, teeth
sequencing \\ / * Surgical instruments
* Gene editing —A J * Devices, e.g., pacemakers
Internet of everything \ - - Artificial intelligence

* Smart appliances * Drug discovery
* At-home diagnostics * Diagnosis

* Connecled clothing Patient monitoring

Cheaper computing Device miniaturization

power and storage * Smarl tattoos and bandages
* Private data cloud * Digital pills
* Blg data analytics * Medical-grade wearables

Yun Yen 3
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YERTICAL YERIUS HORIZOMNTAL IMMOVATION

THE HEALTHCARE LIFE SCIEMNCES ARENA EXCELS 1N TERMS OF VERTICAL INNOVATHON, BUT 15, ALL TOO
OFTEN, A SLOW MOVER IN ADARTING TO HORIZONTAL ADYANCEMENTS.
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BLOCKCHAIN ENTERS BIOPHARMA SPECIAL REPORT, Aug. 2017
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BV Watson Health

* Mining clinical data: Google Deepmind heath project

* Designing treatment plan: IBM Watson system

* Assisting repetitive jobs: Medical Sieve

* In-person and online consultation: Babylon

* Heath assistance and medical management: Sense.ly Aicure APP
* Precision medicine: Deep Genomics, Human Longevity

* Drug creation : Atom Wise, Berg Health

* Open Al: Apple Siri, Okay Google, Amazon Echo, Microsoft Cotana
* Analyzing healthcare system: Zarkprisma Publiek

Yun Yen
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Multi Omics Clinic Research and application
™ i

diagnpsis: ® Pathogenesis

examination, ® Physiological

imaging,

mechanisms of disease
pathology...

® Precise prevention
¢ Early diagnosis
® Personalized treatment

Integrated (
Pharmac

proteomics microbiota

others

{243 #¥ @/ Taiwan Biobank/Moon shot project
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Thank you for
your attention

ASCENDING TO THE PEAK OF
BIOPHARMACEUTICAL INMOVATION Yun Yen
Biophamaceutical Competithreness & lrasstmant [BCT) Survey, 4th Edition, 2017
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Next Generation Drug Discovery and
Development with Artificial Intelligence
(Al), BioBank and Data Science
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TERSEARREERENTR
RAARENY - AMARKON

Q~15 years and 2.6 billion USD to go from a target in the lab to
an approved drug. This is not sustainable.

U Eroom's Law in drug discovery
Rapid increase in R&D cost at an annual rate of 8.5%
Decrease of success rate (5% or less)
Failure rate (2002-2012) for Alzheimer’s disease: 99.6%

I B =
Exploratory

3—a.0:= attrition
(less than 5%) =
1 "

Preclinical study Clinical'study

J of Health Economics, 2016, 47, 20-33
1 Nature Reviews Drug Discovery, 2016, 15, 379-380

o Challenges & Consequences

TEREEARREERERNTR
RAARENY - AMARKON

|
| |

Higher burden for approval and LI~—_|
reimburse-ment of NMEs ==

' Complex research for new drug <
targets =" |

Poorly predictive animal
models

Widen the competence field by
collaborating with universities and
biotechnology/ pharmaceutical

Complexity of clinical trials —

Lower risk tolerance of
regulators and society

Low NME output

1 S Reduce R&D costs by cost-efficient
. | outsourcing
High capitalized costs for | b
R&D I

Licensing, co-development, or LI~

Increase the technology base by
joint venture negotiations

licensing drug candidates in all
phases of R&D
Reduced R&D efficiency R

Strategic changes — ‘

|
|

Commercials demands

of research-based !
pharmaceutical companies | Strengthen the innovation potential
| by venture capital investments

Broaden the knowledge base by using
the crowd

Decreasing number of S
research-based pharmaceutical _ =
companies '
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REATREND AMARIERAON

~30% Novel Therapeutics Approved by the US FDA From 2001 Through 2010
Affected by Postmarket Safety Event (February 2017)

Drug therapeutic area
100 4

Log-rank P= 007

= a® 80+
= .:
= -
= g ‘
C o Autoimmune, musculosieietal
< >» 604 ind dermate
3 &~ no s daamc
g &
F- 3 4 /",
o = ‘ L .
‘E 3 40 ] / -V‘A' -

— -
< 5 Other e e
> E . e . ¢
3 ‘6‘. AN gp——" | JE———t - ~Genitourinary and renal

a 20 r_J 5 B ey o N

JI."'- - Cancer and hematology
PO ¢ -4
v-"‘
0 A‘t I T rp— T —— BT T —

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Time Since FDA Approval, vy

JAMA. 2017; 317(18): 1854-1863

seravan commiee — POt@Ntial Solutions

REATREND AMARIERAON

Q Current processes for drug discovery are time
consuming and expensive :
Reducing the cost and risk of drug development is
one of the most significant challenges
pharmaceutical companies face.

d A combination of data resource and cutting-edge
technologies o
Increasing the efficiency and accuracy of the R&D
and clinical trial processes using

d Data Science: . .
BioBanks: Personalized deep phenotyping
Artificial Intelligence (Al): Deep learning
Clinical trial simulation




2018 Human Phenomic Science
Lt Deep Phenotyping & Integration

e

Transcriptome

./_,
- !

DT =

4 /

@)

Epigenome

\ Bt

Microbiome

Induced pluripotent )

o e
stem cells = Science, 2018, 361, 552-553

Bio Taiwan Committee N S M A RT " C I i n ica I Tl'i a I S

O New type of Big Data
Personalized (Stratified) Medicine

0 Genome-Omics Medicine
Due to Rapid Advance of Clinical Sequencing
Molecular biomedical images

L Mobile Health (mHealth)
Due to Rapid Advance of Wearable Sensors
"Continuously monitoring bio-signals” of Lifestyle and behavioral
information toward the Life-course-oriented healthcare

O Towards Learning from “Real World Data”
Disease registry, EHR big data for clinical evaluation of drugs,
devises...

O Real-time patient data Collection by Blockchain
improving security, transparency, and efficiency
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mornan e J111ZING BioBanks in Drug
“““Discovery & Development Pipelines

Disease-
onented and

Blobank
> Population-
ype based
bicbanks

Large usage of animal tissues and 4 - .
Specimens Human d.-‘,r:ascﬂ tssues : Qr 1'1\"'. ith kmiled usage of ”""n'm issuo, Cel Ines. Boddy
Used and organs . ,Umn" s 9 ids (Serum, Blood elc.)

BioProcess Online, Nov 12, 2015

e cammtt Al: Deep Learning

TEREEEARREERENTR
tn-vnnn: cAMAREON

O Streamline the drug discovery process

A Mechanisms of Action (MOA): Predict how molecules
behave and how likely they are to make a useful drug,
- Saving time and money on unnecessary tests

O Deep Learning revolution:
Unsupervised learning > Learn the features by itself

> o m 1
Conventional - e g. ::::3::2 Al
Machine Learnin ) 8 D -3 answer
? o ™ - % Ea feature 3 DL learning Learned b
s feature 4 ed by
< provided
"""""""""""""""""""""""""""""""" answers !
DL leamning
 feature1
Deep = -
3 N ———— feature 2 —_— gnsSWer
Learning o = feature 3
featureas
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RATREND ANAREALN
INSIGHTS & RISK MANAGEMENT HEALTHCARE RESEARCH NEDICAL MAGING & DIAGNOSTICS
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Bio Taiwan Committee FDA Approvals for AI in
Medicine Are Accelerating

Aidoc August 2018 CT Brain bleed diagnosis

iCAD August 2018 Breast density via mammography

Zebra Medical July 2018 Coronary calcium scoring

Bay Labs June 2018 Echocardiogram EF determination
Neural Analytics  May 2018 Device for paramedic stroke diagnosis
IDx April 2018 Diabetic retinopathy diagnosis

Icometrix April 2018 MRI brain interpretation

Imagen March 2018 X-ray wrist fracture diagnosis

Viz.ai February 2018 CT Stroke diagnosis

Arterys February 2018 Liver and lung cancer (MRI,CT) diagnosis
MaxQ-Al January 2018 CT Brain bleed diagnosis

Alivecor November 2017  Atrial fibrillation detection via Apple Watch

Arterys January 2017 MRI heart interpretation




Bio Taiwan Committee
ERGSEERRERERERTYR
EAATRENY - AMAREAGN

r.-.:°%"'% &
0. .I:, cfbs

An Example: Computational
Drug Target Prediction

ANTENFECTIVES FOR SYSTEMIC USE
SENSOAY CRGANS

°
2o
] °o
> "o
o,
* 0
°
o > ® MUSCULO-SKELETAL SYSTEM
#Ne P GENITO URINARY SYSTEM AND SEX HORMONES
° ALIMENTARY TRACT AND METABOLISM
° ANTINEOPLASTIC AND IMMUNOMODARLATING AGENTS
° ANTIPARASITIC PRODUCTS, INSECTICIDES AND REPELLENTS
J = ° UNaNOWN
b
& X °

bioRxivi doi: http://dx.dai.org,

1/134973
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Recent Series A biotech Financing

Bio Taiwan Committee

(partial listing)

Year Company Headquarters Size (MM)
2015 |Denali Therapeutics South San Francisco, CA 217
2016 |Grail Menlo Park, CA 100
2016 |CStone Pharmaceuticals Suzhou, China 150
2016 |BlueRock Therapeutics Toronto, Canada 225
2017 |SpringWorks Therapeutics |Baltimore, MD 103
2017 |Cullinan Oncology Boston, MA 150
2017 |Vir Biotechnology San Francisco, CA 150
2018 |Compass Therapeutics Cambridge, MA 132
2018 |Celularity Warren, NJ 250
2018 |Viela Bio Gaithersburg, MD 282
2018 |Allogene Therapeutics South San Francisco, CA 412
2018 |Ambys Medicines Redwood City, CA 140*




Bio Tanwan conmiiee HEATING UP: US Biotech IPO volume

RAATRENY - AMNARKAON

>$10 Billion in the
past 2.5 years

29 billion

As of
7/18/2018

2009 10 11 12 13 14 1% 16 17 18

Note: 2018 volume through July 18
Source: Dealogic

Bio Taiwan Committee
HEREEARNERRERTR

JERSEARABRERRTE This chart did not reveal

Of those companies which went IPO in the past
2.5 years:
e ~1/3 were preclinical at IPO

— of these, 70% were traded at above IPO price on
7/18/2018

e only 6% were in Phase lll at IPO

— Of these, 50% were traded at above IPO price on
7/18/2018
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LTI, - A similar picture on the M&A front

During the same time period, of those
biotechs acquired by big pharmas and
large biotechs:

e More than 40% targets were preclinical

e in general, later stage targets did not
command higher sales prices

01¢ | Changing Landscape of
Bio Taiwan Committee
Biotech Investment

e Capital market favors companies developing novel,
innovative products, agnostic toward stage of
development because:

— advancements in translational sciences reduce risks in
clinical efficacy and safety

— receptive/friendly regulatory environment
* Increasing number of biotechs raise large Ser. A
funding
— allows management focus on fast development
— reduces financing risk if setback or market down-turn

— enables pipeline development thus further de-risk the
company

e Quality companies can go public early (preclinical)




sio aman commiee. . N@W faces in Biotech Capital Market

REATREND AMARIERAON

e As US continues its dominance in biotech, private
equity investors grow “bigger” (USS400-
S1,000MM) as opportunity and capital source
expand

e Public investors (hedge funds, public funds and
sovereign wealth funds) become active “cross
over” investors

 Non-US biotech companies actively seek US
listing to access capital and business
development opportunities

e Recent development at HKEX

et RS EHOZRIEEEHEINE

P~

e Technology/Opportunity leading to novel,
innovative biotech products can attract top notch
business leaders

e Business leaders with capital market credibility
can attract funding for fast development, which
could lead to early SUCCESS and “EXIT”

e Assessing WINNING technology/opportunity in
biotech

— Leading to novel, innovative products
— Judged by credible business leaders and investors
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Real World Evidence

== ——]
* H=

— Scientifically it is not new

— It is new from a medical product regulation
perspective (since 2016)

o MEBEFHIRE R
— Health data can serve as the basis for
regulatory decisions -- it has potential "value”

— Good data can optimize medical product
development
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LR 215t Century Cure Act, USA

Effective Dec 13, 2016 2016; 375: 2293-7

SOUNDING BOARD

Real-World Evidence — What Is It and What Can It Tell Us?

Rachel E. Sherman, M.D., M.P.H., Steven A. Anderson, Ph.D., M.P.P,,

Gerald |. Dal Pan, M.D., M.H.5, Gerry W. Gray, Pn.D., Thomas Gross, M.D., M.P.H.,
Mina L. Hunter, Ph.D., Lisa LaVange, Ph.D., Danica Marinac-Dabic, M.D., Fh.D.,
Peter W. Marks, M.D., Ph.D., Melissa A. Robb, B.5.N., M.5., Jefirey Shuren, M.D., J.D.,
Robert Temple, M.D., Janet Woodcock, M.D., Lilly Q. Yue, Ph.D., and Robert M. Califf, M.D.

healthpolicy.duke.edu/sites/default/files/atoms/files/rwe_white_paper_2017.09.06.pdf

A Framework for Regulatory Use
of Real-World Evidence

September 13, 2017
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“LE Meetings on this topic

« DIA China, May 24, 2018, Beijing

Real-world Evidence for Drug Development and Regulatory Decision Making
Arnold CHAN
Director, Department of Medical Research, Taiwan University Hospital

FDA Current Thinking and Practice on REW in Drug Development and Regulatory Decision Making
Gerald DAL PAN, MD, MHS
Director, Office of Surveillance and Epidemioloay, CDER, FDA

EMA Current Thinking and Practice on REW in Drug Development and Regulatory Decision Making
Agnes SAINT-RAYMOND, MD

Head of International Affairs Plenaries
Head of Portfolio Board Real World Evidence in Asia-Pacific: Are We
European Medicines Agency Ready? Is It Helpful for Decision Makers?

€ B30 AM-10000 AM Sep 10, 2018
& Manabu Akazawa Professor at Public Health and Epidemiclogy
r rit, Meiji Pharmaceutical University
Bart Barefoot Director & VED at Real World Evidence Policy and
Advacacy, Value Evidence and Cutcomes (VED), Global Medical,
GlaxasmithKline
. . o K. Arnold Chan Director at Health Data Research Center,
Y A P f IS PO R T ky Mational Taiwan University, Director, Department of Medical
S I a a CI IC ! O O Research, and Director, Clinical Trial Center, Mational Taiwan
University Hospital
Kin Sun Professor & Director at Chinese Evidence-Based
4 Medicine Center, YWest China Hospital, Sichuan University
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From data to evidence

« B2 data
—Non-human data
—Human data
e Clinical Trials
» Observational (Epidemiology, it 1T/%E2)
—Simulation (/n silico)

e Real World Data
- Real World Evidence

AR RARATA S Real World Data

“We define RWD as data relating to patient
health status and/or the delivery of health care

routinely collected from a variety of sources.”
healthpolicy.duke.edu/sites/default/files/atoms/files/rwe_white_paper_2017.09.06.pdf

e Electronic medical records

— Including health monitoring devices (blood
pressure, blood sugar, blood oxygen, spirometry ...)

« Health insurance claims
 Patient reported outcomes (web-based, apps ...)




ERSEAERaRAEARS RWE Methods

o Clinical trial protocols that are similar to
routine medical practice (such as
pragmatic trials)

 Registry / cohort — prospectively collected
data
— Disease based
— Product-based

 Retrospective analysis of healthcare data
— Health insurance claims
— Electronic medical records

Bio Taiwan Committee

The RWE marketplace

e Disclaimer -1 have no direct commercial interest in
any of these companies

e Quintiles + IMS = IQVIA
 IBM bought Truven for $2.6 billion on 2016

www.prnewswire.com/news-releases/aetion-announces-36-million-in-series-b-
funding-to-accelerate-its-platform-for-the-analysis-of-real-world-evidence-to-
biopharma-companies-and-health-care-payers-300627263.html

Aetion Announces $S36 Million in
Series B Funding to Accelerate
Its Platform for the Analysis of
Real-World Evidence to
Biopharma Companies and
Health Care Payers
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« Regulatory requirement — Taiwan, China,
and beyond
« B{EEERE R

* www.ema.europa.eu/docs/en_GB/document_library/Presentation/2017/05/
WC500227703.pdf

Use of Real Waorld Data in Development Programmes

Dr Alison Cove and Dr Francesca Carrata

I:d try Stakeholder Platform on Research and
IpmenSpp-a

25 April 2017
......... .

T E T RWE in Taiwan - Barriers

o (1 OJPIFERIE? — from privacy
perspective

« M =EAH RWE NS ?

— BURERFT -- thRZRIRIRE? TFDA?
- B AT EER?

« BEHBIANTNE?

e Sustainable business model?
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2-4 AIoMT for Smart Medicine
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IS PATIENT CENTRIC

CARE GIVER

Patient Centric

HOSPITAL % ,_
% Smart Medicine _g¥

SOCIAL © Ted Chang

2018

loT

MACHINE
LEARNING

AR/NR

Connectivity © Ted Chang
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wimrem SMART MEDICINE

= LS P4 MEDICINE

LREXKH L™ PREDICTIVE

hEEBEAAZE  PREVENTIVE
TRREEH2%  PERSONALIZED

PARTICIPATORY

CLIENT —
DEVICES Human Artificial

Intelligence Intelligence

© Ted Chang
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mEROEE SMART MEDICINE

CLOUD Al
Machine
Learning

CLOUD
COMPUTING

CONNECTIVITY

EDGE Al

loMT | ARNVR Internet of Medical Things

© Ted Chang
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i SMART MEDICINE: AIOMT cloud

CLOUD Al

Cloud Al

BIG J Machine
Data J Learning

CLOUD
COMPUTING

CONNECTIVITY

EDGE Al S\ ¥ g ¥
d : | = _‘:. - ‘-:‘ : L I -'_u
loMT j§ AR/VR L
= ' .2 Machine Learning

2018
MO SMART MEDICINE: AIOMT edge

CLOUD Al
BIG |} Machine
Data J Learning

CLOUD
COMPUTING

5G & NB-loT

Real-Time Intelligence

right at the Point-of-Care

8 © Ted Chang
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anniii SMART MEDICINE: AIOMT 5G

CLOUD Al

Machine
Learning

CLOUD
COMPUTING

CONNECTIVITY

EDGE Al
IOT\/iT-
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Orient Pharma Co., Ltd. (Taiwan) CEO
Pierre Fabre (Winchester, UK) Assistant Product Mgr.
Deloitte & Touché /&3 FR{=(Taiwan) Auditor Il

B

Bachelor Degree Business Admin University of California, Riverside
Certified Public Accountant USA
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Transforming Healthcare and Pharma Manufacturing
Through a new era of data and analytics
MASBSTETERFRRREYEE

Dr Yu-Hsiang David Chang iR41 ¥l &+

Global Head of Pharma Technical Strategy & Engineering, Roche Inc
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Deep and broad data
from multiple
sources

\

FOUNDATION

Genomics MEDICINE® ‘

EMR /RWD g flatiron

/' Digital Health

Advanced imaging

Digital pathology

High resolution ViEV\‘
of each patient and |
their disease
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Meaningful data

AT SCALE

Covering enough patients
to be generalizable

High quality data with a purpose: to
answer key scientific questions

L
Rl

Meaningful Data at Scale will continue to evolve

Future

“Next generation RWD”

= |inked data from omics,
digital, imaging etc.

= |ntegrated with clinical outcomes in
the standard of care

Past

Clinical trials




Exponential growth of healthcare data

Healthcare data!

2’300
Exabytes Health U.S. EHR
& fitness trackers adoption in
tripled from 26m in oncology clinics
2014 to has increased from
87min 2017 ~10% to >95%3

Kaiser Permanente,
...is believed to have between
26.5 and 44 petabytes of

150 rich data from EHRs,
Exabytes including images and annotations?
2012 2020

1. International Data Corporation, US only; 2. Big data analytics in healthcare: promise and potential (Raghupathi and Raghupathi);
3. ONC/American Hospital Association (AHA), AHA Annual Survey Information Technology Supplement; 4. Statista.com

Advanced Analytics to derive new insights from MDAS

ANNALS
ONCOLOGY

CORRECTED PROOF

Man against machine: diagnostic performance of a
deep learning convolutional neural network for
dermoscopic melanoma recognition in comparison

to 58 dermatologists © e
HA Haeassle 8, C Fink, R Schoeiderbaves, F Toberer, T 8ubl, A Blum, A Kallco, Development and Validation of a Deep Learning Al-
A Ben Had] Hassen, L Thomas, A Enk .. Show more g -" fOI’ Detection Of Dlﬂbetl( Retinopathy iﬂ

Annols of Oncology, mdy166, https:)/dolong/10.1093/annonc/mdy 166 Retmal Fundus Photographs
Published: 28 May 2018 ) 3 )

e, PG Ly g 0, Wt G, W g8

M, RTINS 260 00000 X0 i 0




the opportunities

Patients Physicians Healthcare
systems

i

Regulators Payers Industry
*—

Our holistic approach to driving value from MDAS
A continuous “engine” that starts and ends with patients

Smarter, Improved
more access &
efficient personalized

R&D care

Meaningful Advanced 3

data at scale analytics e

ton  SVOIDSE FOUNDATION
” flatiron SYCDSE Peivin Ignyta




Need to upgrade entire healthcare ecosystem

Diagnosis /
Stratification

Clinical Decision
Support

Smarter, Improved H
d e Treatment Options
efficient  personalized
R&D care

Outcomes Capture

Meaningful Advanced
data at scale analytics Value Infrastructures

Policies

b-"l&oe@is the only company that can do this

Unique constellation of strengths

V Pharma & Diagnostics 7
within one company 'V
7

. . . Premier companies in MDAS
. Leading portfolio of therapies (e.g. Flatiron and FMI)

<

. Expertise in medicine and Reputation as a trusted
4 biology pioneer




Benefits throughout the value chain

Deeper .
scientific insights Enhanced matching of
(bench to bedside) patients with therapies

Better, earlier QG G Improving access and
go/no-go decisions

value-based healthcare
Smarter, Improved

more access &
efficient personalized
l-a_s t.er, mo_re R&D care Accelerating
efficient trials L
optimization of care
A new concept of care in a new world

Value-based Combines with
Genomic profiling RWD endpoints  Companion App e clinical decision
pricing cupport

T




EVERY patient has the

Imagine a world where... .
best possible support

Digitalization in Pharma Manufacturing & Supply Chain

Digitalization is main lever to improve competitiveness

Industry 4.0 capabilities
become license to play

g
Industry 4.0 capabilities become
mest impartant differentiator to
drive competitiveness and
productivity

Lean implementation projects
improved competitiveness in the past

Competitiveness

without Industry 4.0 capabilities
will not result in competitiveness
gains anymaore

_________
[ Solely Lean implementation i
L

First mavers perform step change
in production improvement
through Industry 4.0

Tirme
— Competi ey s Competitheneis applying Industry 4.0

Courtesy of Boston Consulting Group
16




Digitalization in Pharma Manufacturing & Supply Chain

i ===z .&
==:::!i - ===:E| clic —{ Hozpitats | [_Hcp

[ ] ]
b
Suppliers | R Materials T3 LR ERG | Logitics& | Tramport | ‘%’ \
MO e Tl TP | [isribast \
o Compoments . | Rew | Wig | QC | QA B 4 2
{ Retail | — [ Patient |
Supplier connectivity Digital operations Customer connectivity

Supply chain 4.0

Courtesy of Boston Consulting Group
17

e

Digitalization in Pharma Manufacturing & Supply Chain

Manufacturing 4.0: 8 topics most significant in pharma i

z ‘ Production /
Supplier B 0 \ A A steenng B
. A P & B, </
3 = 74

Real time
performance
tracking
Client

Advanced
robots
Data driven
quality
control

;\4 Digital plant
loglstlcs

Plant
smartification

Predlctwe
mainte-

Courtesy of Boston Consulting Group
18




Digitalization in Pharma Manufacturing & Supply Chain

Supply chain 4.0: Four topics drive future supply chains i

y Al and AA powered
planning

Real-time

controlled flows

Blockchain
powered
networks

Fully
automated
RIOCESes (Comece " e oewn R et scopsonn sl m €N Coas)
Courtesy of Boston Consulting Group 19
Digitalization in Pharma Manufacturing & Supply Chain

~ Foreseeable challenges

* To date, Digitalization has much slower uptake by Pharma
than other industries

* Regulation
e High profit margin?
* Success to digitalize Pharma manufacturing and supply
chain
* Clearly know “why” you digitalize
* Digitalization roadmap / strategy
* Workforce competencies in digitalization
e Digital infrastructure

20




Doing now what patients need next
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UIC Group/AMTACS, Inc. A& Eaf ~ BEXRKE

Dr. Allen Y. Wang currently is a technical lead to manage a cross functional team to bring R&D concepts to new
product lunch in Johnson & Johnson Medical Devices Companies. His work includes concept generation, voice
of customers, product concepts/prototypes, design control, competitive intelligence analysis, IP landscape,
technology assessment, test method, process development, pre-clinical studies, regulatory filing, risk
assessments, and design verification/design validation, and product launch. Allen received BS degree in
Chemistry from Tunghai University, MS degree in Biomedical Engineering from National Yang-Ming University,
and doctoral degree in Biomaterials Engineering from Johns Hopkins University. Prior to his PhD study, he
worked at UIC Group/Amtacs Inc. as a biotech consultant and project manager, providing technical advice on
possible distribution agreements with Anika Therapeutics and manufacture process of making hyaluronic acid.
At Johns Hopkins, his research focused on protein folding and assembly for the development of various
biomedical applications, ranging from peptide assembly to tissue engineering scaffolds and diagnostic
molecules. During the tenure at Johnson and Johnson, he has been recognized as a technology and
solution-driven technical innovator/leader with a successful track record of developing, driving, and delivering
new products with an emphasis on PMA and 510K medical device products. His strengths lie in strategic
thinking and process innovation and have led to an ever-increasing responsibility over the past 10
years. In the past 10 years, he has launched several key PMA and 510K medical device products,
resulting in a significant revenue contribution to company. Dr. Wang was awarded many Johnson and
Johnson Leadership Awards and Platinum and Gold Encore Awards for his leadership, execution, and
delivery. Most recently, Dr. Wang was awarded 2018 MDEA (Medical Design Excellence Award) Gold Award
for one of his inventions -a Class Il medical device -SURGICEL® Powder Absorbable Hemostat.
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H..,fai..an - Key Principles to Success
ST in New Product Development

Product Design
& Development
Team

Customer
Insights

Design &
Design to Profit Development
Process

Hiﬂ TH hulll l:nmmmee

anmiiiiiTarget Product Profile (TPP)

What is the Problem we are Trying to Solve?
What is the Strategic Intent of this Project?
Value Proposition

Target Customers

Target Markets

Competitive Framework

Pricing Assumption

Regulatory Pathway

Key Product/Solution Characteristics - What Must the Product do?
Users (i.e. surgeons, etc.)

Purchasers (i.e. site of care, etc.)

Payers

Patients
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aniiiitt Product Development Team

Analytical Chemistry
Performance & Evaluation
B10compat|b|I|ty

mpetitive Analysis
b ,%tellectual Property

upply Chain

Rio Taiwan Committes

ENETNERD LY E NN R |

http://www.ethiconinstitute.com/hemostasis/surgicel-powder-
product-overview-video
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TEREERARNERRROR Recommendations

Market-driven Approach to Innovation

i

= SME = Right SMEs for Consultation

= Persistent = Risk-Based Strategic Investment

= Adapting to Changes = Appropriate Concept Screening

= Respectful Tools

= Team-oriented = To provide platforms/insensitive to
= NPD Procedure foster real connections with

potential investors and customers

Images: www.project-management.com

Bio Taiwan Committee
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THANK YOU!
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A bit about myself

 Professor in Biomedical Informatics
« Board-certified Dermatologist

« Elected FeIIow, ACMI (American College of Medical

Informatics) and IAHIS (International Academy of Health
Information Science)

° FEHOW, ACHI (Australian College of Health Informatics)

« Editor-in-Chief, Computer Methods and
Programs in Biomedicine (IF 2.6)

« Editor-in-Chief, International Journal for

Quality in Healthcare (IF 2.6) )
Jackli.cc




s Editor-in-Chief

Computer Methods and Programs in International Journal for Quality in
Biomedicine Health Care

Interraxisonal Jourral for
Ouality in Hestth Caee

S -

o

ISQua / OUP

lelelelelele

Elsevier

2000 submissions, 360 paper published / year

SO Alin Health Care

The potential is overwhelming

Aging, polymorbidity, polypharmacy,
new drugs, procedures, devices,
demand for precision/quality

We cannot afford the future of Health
Care without Al

But where are the talents?
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aoaneae Where Are the Talents

- Physicians + Engineers = #f& ?

« 75% of all Health IT projects failed
— Over-time, over-budget
— Cannot deliver the expected results
— Lawsuits with vendors

« Train physicians (and other healthcare
professionals) to do programming/Al?

 Train engineers to do health research?

Bio Taiwan Committee

Hard to Train

« Multi-disciplinary talents are hard to
train

—In a society (education system) of over-
specialization

— Remember the aptitude test?
— Open-mindedness - must start early

— Formal training
« Under or graduate-level?
« On-job training?
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Hard to Train (cont.)

« Undergraduate

— e.g. Univ. of British Columbia, Tzu-chi U.
« Health Informatics, Biomedical Informatics

« Master, Ph.D.
— 30+ programs in the US
—12+ programs in TW
« On-job training
- EBRE - fEEHE - =578 3& - Hackathon

Bio Taiwan Committee

Hard to Train (cont.)

- R EH (Al internship)

—IT (Al) Industry > Hospital HIT

— Hospital HIT> IT (Al) Industry

— 4 weeks to 6 months, project-based

Al in Health Care Hackathon
— Must be a health pro + engineer team

— Must be at least 48-72 hours
— Must have great mentors
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Hard to Retain

World-competition and brain-drain
Pay scale (of course)
Recognition

— Hospital > & EE R, CMIO (Chief
Medical Informatics Officer), CAIO, VP on
Informatics

Engagement
—e.g. Apply Al in live-saving events

10
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Hard to Retain (cont)

« Apply Al in live-saving events
— Medical Errors &5 R
« e.g. Al to prevent prescription errors

— Poor/Inconsistent Quality mn& A {E
« e.g. Al to ensure no missing HBA1c checks

— One-size-fit-all Approach M {E#i =

* e.g. Al to adjust surgical risk (age, sex, comorbidity...etc.)

— Prediction — Prevention #7285
« e.g. Al to predict cancer in the next 12 months

Medication Errors

1/10 43 Million $42 Billion
Patients are Cases occur Errors cost
harmed annually annually

2017
5;%@ World Health | Global
4 ¥~ Organization § patient safety

A

2\ 464
X F0i424
S W e

Challenge
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Al-Enhanced Safety of Prescription

Temporal Liver Cancer Prediction

Observation Windows [ ead time
3years 1year
A

Normalize
data to
0~1
(byall
individual)
as the
input
node

BEEREEE

<— Training time—>< kea In
ime

B BN = i
/ e
e 1/ T

AN MRS ™
RENNNG - GERAE
ENE ARNmas -0
sareE-
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Conclusion

« Al in Health Care Talents are hard to
find, train and retain

« Must have very clear strategic plans

« Must invest in short and long-term
resources to schools, hospitals and
industry

e Qur future of health care DEPENDS on
our success!
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Patent Agent, Axcella Health

Scientist, Pronutria
Postdoctoral Fellow, MIT & UCSF

B

PhD in Bioengineering, UCSD
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w3 A Case Study

- ARBHARESE
« PhD, UCSD Bioengineering
« 30-45mMItEAS 21ttt Ao 2E R L MmRA

- Scientist & Patent Agent, Axcella Health (O§ =12
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Theropeutic pillars af health care
(Figure odapted and edited from Mason et al’'11)

sz Therapeutic product Core technologies Industry
INGY : :
small molecule drug Chemistry Pharmaceutical Industry

ﬁ E E ﬁ Macromolecule drug Genetic engineel-ring Biotech
Monoclonal antibody

BEE22 M | Medical device Physics Maedical Device Industry
Engineering

4R AR | Cell therapy Cells Cell Therapy Industry
Tissue engineering

Table 1. Therapeutics and core competencies for the industries that
make up the four pillars of healthcare.

2 Reg Med (2011) 6(3):265-272
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PERSPECTIVE

INNOVATION

Cell-Based Therapeutics: www.ScienceTranslationalMedicine.org 3 April 2013 Vol 5 Issue 179 179ps7
The Next Pillar of Medicine

Michael A. Fischbach,"** Jeffrey A, Bluestone,” Wendell A, Lim™***

Two decsdes ago, the pharmaceutical industry—>long dominated by small-malecule
drugs—was revalutionized by the the adwent of biologics. Today, biomedicine 1its on the
cusp ol @ new revolution: the use of microbial and human oells as versatile therapeutic
engines. Here, we discuss the promise of this "third plllar® of therapeutics In the context
of current scientific, regulatory, economic, and perceptual challenges. History :uggu‘ts
thast the adwent of cellular medicines will require the develop it of a i i

cellular engineering schence that provides a systematic framework for safely and predict-
ably altering and regulating cellular behaviors,
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Reguatory approvals of cell-based therapeutic products
worldwide since 1997 (58 approvals, 55 products)

B USA (FDA)(17)
W Eurepe (EMA) (G)
| 5. Korea (KFDA/MFDS) (20)
W Slovenia (MH) (2)
W Japan (BHUWPMDA) (4)
W Brazil [ANVISA] (1)
# China (CFOA) (1)
B jsrael (MH) (1}
India (DCGI) (1)

Since 1997, there were 58 ® Denmark (OMA) (1)
regulatory approvals of 55 cell-
based products by 13 different

jurisdictions.

B Canada (Health Canada) (1)
B New Zealand (MedSafe] (1)
Germany [AMG) (2)

3 products were approved by more
than one jurisdiction.
(Provenge, Prochymal, and MACI). 4 http://celltrials.info/2017/04/07/marketed-approveds
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GLOBAL STEM CELL MARKET 2017-2025 ($ Million) North America stem cells market, by 120 USD
product, 2012-2020 (USD Million)

Millions

140,000.00
®'ary Small Embryonic Like Stem Cells

12000000 1 ®Matwsl Rosetie Cells —
' induted Plurgatant Stam Cells
100,000.00 w Hisnan Ermbrysnit Stenn Calls
®AJiE S1em Celly

an,000.00
60,000.00
40,000.00
20,000.00
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FDA Approves First Gene Therapy For
Leukemia (August 30, 2017)

Kymriah, CART Therapy, CTL019
(Novartis B AR =% $475,000)

afh 600 A >> BFR 25 A(LEMEE—F )

FDA Approves 2nd Gene Therapy For DLBCL
Kite Pharma (October 18, 2017)

(Yescarta BAE =% $373,000 )
Kymriah (May 3,2018) 5 A ( &% —
EA~a )
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Precision Medicine is Driving Changes
in Healthcare Ecosystem & Regulatory Environment
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The Most Exciting Time in Fighting Cancer
EENEFEPRS ARENIEA!

Omics Target
Biomarkers Therapy
Immuno
Cancer Panels Therapy
Precision Medicine e
r
i e erapy
Liquid Biopsy Gene Therapy

; Artificial
Big Data Intelligence
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Precision Medicine in Cancer Treatment
EENGERRECEEESER R

Q Clinical
[ ]
o« 0 response
Treatment A w 30%
o o

oNne ‘
GRS o ol HEISR s
O Omics . oo Clinical
Analysis 0 T response

& Diagnostics 75%

Treatment A

! o'fl! \ Clinical
] 5L s response
- ' : 67%

Treatment B

Electronic e 2 [ .
Health ° Clinical
Record 0 response
Treatment C 67%
Source: modified from Dr. Shu-Jen Chen, ACT Genomics 3
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The Precision Medicine Era is Here

GO gle ARATME TEHEEETEEEERRN
I BE | A0S S B R I B SR |

Beginning January 1%, 2015, all Google employees will have
insurance-covered access to tumor genomic profiling tests.
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Biobank (biorepository)

.

Resource Center
(genomics and personalized medicine)

.

Value-Added Innovation Center
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It is unique because it is established to provide services across the board,
to academic institutions and to the pharmaceutical and life sciences industries.

For each biobank, the directory lists the following mandatory information: ID,
type of biobank, description of the biobank and its compliance with the BBMRI-
ERIC partner charter; contact information; material types available and order of
magnitude of stored samples; available diagnoses; and optional information such
as sample and data access policies and availability of various data types.
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Biostatistics and Bioinformatics

3R B

Professor of Duke University School of Medicine

Duke University School of Medicine

Shein-Chung Chow, Ph.D. is a Professor of Biostatistics and Bioinformatics at Duke University
School of Medicine, Durham, NC. He was also a special government employee (SGE) appointed
by the FDA as an Advisory Committee member and statistical advisor to the US Food and Drug
Administration. Dr. Chow is Editor-in-Chief of the Journal of Biopharmaceutical Statistics and
Editor-in-Chief of the Biostatistics Book Series at Chapman and Hall/CRC Press, Taylor &
Francis. Dr. Chow is Fellow of the American Statistical Association. Dr. Chow is the author or
co-author of over 300 methodology papers and 29 books including Design and Analysis of
Bioavailability and Bioequivalence Studies, Sample Size Calculations in Clinical Research,
Adaptive Design Methods in Clinical Trials, Translational Medicine, Design and Analysis of
Clinical Trials. Quantitative Methods for Traditional Chinese Medicine Development. Dr. Chow is
currently on leave of absence and working at the FDA as an Associate Director, Office of
Biostatistics, Center for Drug Evaluation and Research, Food and Drug Administration.

PhD in Statistics, University of Wisconsin,Madison,Wisconsin
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Digital Health

o The 215t Century Cures Act

— Enacted in December 2016

— Digital Health Innovation Action Plan
» Digital Health

— Health-related applications and technologies such
as telemedicine, mobile health, electronic health
records, wellness apps, and wearables

 Digital Health Products
— Software as a Medical Device (SaMD)
— Software embedded in a medical device (SiIMD)

Bio Taiwan Committee

Digital Health Innovation Action
Plan

* Released by US FDA on December 7%,
2017

— Issuing new guidance implementing
legislation

— Reimaging digital health product
oversight

— Growing our expertise
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Issuing new guidance implementing
legislation

* General 215t Century Cures implementation
guidance

» Clinical decision support software
* Multifunctionality

» Finalize guidance on decision when to submit a
501(k) for a software change to an existing device

* Finalize the international medical device regulators
forum approach to clinically evaluating SaMD

Bio Taiwan Committee

General 215t Century Cures
Implementation Guidance

* Mobile medical applications

* Medical device data systems

» Medical image storage devices

* Medical image communication devices
e Low-risk general wellness products

» Laboratory workflow
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Reimagining digital health product
oversight

DH
FDA Pre-Cert

¢.g. lower-risk software,

p™ " certain modifications
FDA Pre-Cert Based on Commercial
Level . Distribution
' SaMD Risk + Rt
Pre-Cert o/ , World Use
2 Streamlined
Premarket

Review

Figure 1. High level concept of the reimagined approach using FDA Pre-Cert for Software

7
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Obstacles and Challenges

» Confidentiality and cyber security
o Software development

 FDA Part 11 Compliance for electronic
records

« Data management system and
warehouse

« Statistical methodology development
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What already accomplished

 In the past five years, FDA has developed
several practical policies and approaches
towards certain digital health product,
balancing the benefits and risks to patients

— Mobile medical apps
— Medical Device Data System
— Focus on promotion of general wellness

Bio Taiwan Committee

Future Perspectives

» Take advantages of what already
accomplished

» Adopt guidance and policies that fit our
needs

« ldentify critical digital health programs
— Mobile Individualized Medicine
— Safety monitoring and signal detection
— Clinical trial/clinical inspection

» Collaborate with industry and academia for
development of SaMD/SiMD
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The VC Funnel

Investment Opportunities:
800~1,000 per year

Initial Meetings: 80~100 / year

Preliminary Research: 30~40 / year

Term Sheet: 15~20 / year

Final Due Diligence: 10~15 / year

Invested: 5~10 per year
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Investment Opportunities

e Sources of deals

— Deal flow from repeat entrepreneurs

— Referrals from industry contacts

— Entrepreneurship events, competitions, demo days
— Direct contact by entrepreneurs

— Relationship with research institutions

 Most projects are screened based on business plan

 Two major areas of focus in screening

— Market Test: Does this venture have a large and addressable market?

— Management Test: Does the current management have capabilities to
make this business work?

Bio Taiwan Committee

Market Test

— Investment Horizon: 5-7 years for Acorn, typically 3-5 years for VCs
— Decent Valuation: $300-500M+ for NASDAQ, NT$600M+ for Taiwan
— Alternative Exit: merger and acquisitions

Market Size

— The market should be big enough and scalable

Value Creation
— Ability to bring benefits to all stakeholders of the healthcare ecosystem
— Unique product positioning, addressing strong unmet clinical need

Competitive Landscape

— Favorable competitive landscape and solid competitive advantages

— Copy barrier (IP, know-how, access to resources) should be high enough to avoid
imitations

Exit Potential within Investment Horizon with a Decent Valuation
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snirnnit o Management Test

Ability / personality of the entrepreneur and synergy of the team
» Often evaluated during the process of interaction, without entrepreneurs
explicitly knowing it
» Small talks are important
 Repeat entrepreneurs with track records are easiest to evaluate
» Experienced professionals are also preferred over newbies
* Prepare your resume to enhance your credibility
« Early stage investors will spend quality time with promising
entrepreneurs
* Majority of investors will simply walk away from deals with obvious flaws
» If early-stage investors find the team promising but has some fix-able
issues, they may choose to help the team instead of rejecting them
 An often spoken mantra in VC conferences

* | would rather invest in strong management with an average business plan

than in average management with a strong business plan
5

liu;liza;man Committee Due Diligence
o for Risks

Investors are actually looking for a reason NOT to do a deal...
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Market

e Barriers to entry
* Growing, large, definable market
¢ Awareness of the competitive landscape

Model

¢ |dentifiable sales cycle & pipeline,
revenue streams

e Sustainable margins & ability to leverage
scale

e Clear path to break-even and maintain
profitability

Major Aspects
of Due Diligence

People

* Deep expertise, clean track-record
¢ Experience growing companies, ability to
execute plans

¢ Synergy with venture capital management
team

Growth

¢ Rapid growth and ability to scale

e Clear strategy to execute the route to
market

¢ Capitalization plan (how much money
required?)

Technology

e Compelling products & disruptive
technology

¢ |P ownership: who owns it, clean freedom
to operate

¢ Ability to protect and defend the
intellectual property

Exit

¢ Clear path to exit

* Key exit options: IPO; trade sale; share
buy-back

* Creation of significant returns to investors
& founders

2018
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Need for Validation

Theranos Under Federal Criminal Investigation, Adding to Its Woes
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Creating

Value

in Healthcare

Surgical

planning and
navigation

Robot-
assisted
minimally
invasive
surgery

Cost of implant
& equipment

Represents
only 3% of
total cost
Post op care
(hospital based)

Home care /

Digital rehab
system

Post discharge
(short term)

Integrated
sensors to

monitor wear
and tear

Post discharge
(long term)

‘ 25%

‘ 54%

Cost Anatomy of Hip Replacement
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