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- Office of the National Coordinator for Health Information Technology
- Office of Population Affairs

- Substance Abuse and Mental Health Services Administration
Department of Homeland Security

Department of the Interior

Department of Justice

Department of Labor

Department of State

Department of Transportation

Environmental Protection Agency

National Aeronautics and Space Administration
National Institute of Standards and Technology
National Science Foundation

U.S. Agency for International Development

ORISR © RTI International

H R (R SE RIS TH R BIIAZE 4 » RTI L2288 0F g )7 A R
AN o R BT ARAE &SR A RE - B R R AR S R A E
RE - TREATHE ZEH AN RAFERER EE 0 TaETi5E—b
PRETIERY AT REM: -

HINARAKGE RN A REN: © RTIAEAAY - BIFE X LA S E1RE
ZEEh B BIPR (  E SR E E E IER A B E - (B EEY
WFFERE SR AT REME B R E SRRV REE - R e R A BRI T 3% ~
NA R EE LR HAIPEAREREE - I B e s SR Eik
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Z HYRHSER i (seeds)/& H AT RTI AT#EAHY - INIELHI R ACGHE — B G IF 174
B > A EREAFENRE -
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2 8 RTI International 2515

Overview ot 7T internatonasl

e

RTI EIJ4& Dr. Bradford P Witers( EVHEESEESS(ET) ~ ERIEEW(E—)
FHHEEATTEE A EETE RAOR

Research and Technical Service Leaders

148 RTI EBAE
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(=) ~ Duke University

Duke University > —fa Bt e AKE2 > DU FEE Duke » fiz7® North Carolina
N Durham ™7 = 1924 FHEEIAYAF R F James Buchanan Duke $51E 4,000 #
Fot GRS 4 (R35BRYIRIGEERE ) FTeliL > Duke RIZ5HA B BfFEEH MEE
BTG TS - A I 2 R 55 B 0% A S -

Duke B35 [E0 B B AR (R 2265 » 2014 £E US News & World Report 51758 Ay 455
BLTHIRE - AR - BN - AN - TR - N HLBURE b KPS
Bt - MBS BT T S B EE B ~ 8 iE 00 K Trent Siemans(B2E &R
HLy) o HAEEERE (The Duke University School of Medicine ) 73 Duke AKEE£]
TIHRERNEETL - B R 957 PRIV B4 ok B b

Duke & B Ie i3 il 5= Ky i 1 i e lmt B ERH 5T ~ S/ EBH S5 AR L B
WS E R AL B2k EE N AR - HAT Duke (/BT
HEFE T » F North Carolina JNES— ~ ®3EHE# 14 - 7EEHIECE FRIIE 255
HEZ 5 —AB e » B 1S NC Awards for excellence program AY#RZE o

Duke HAMEILRFA 3 B K2 M2 AT =g b0 Al R R bt -
B e & Raleigh o3[ » Duke B & Eabe H AR 16,000 21T - GFHIE
EifEE 0 JA ~ FIR2 R 125 B~ FF#E(T 65,000 Z[EIHT Tl - F-EUEY
25{8=7T -

Duke Hospital 25t & mITIFE R - RIS S TR R AR KI5
PR - G5 2/ 05 0 (BT /F R 7E4E% - 2012 A Duke Medicine &%
=B NIH HyBH7ea8EiE 2.95 (8357t - HIHREREE - B2 E—H

T EFRERESCIMIIALE & T B BaUHFE4N B North Carolina Y9 Research
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Triangle Park HYIHFE & 7EAHE S5 - Duke 85257 HATH 450 75224 - 20
ANE#Y2,000 4

Duke B&E2BEHVER G TR QA eBEE - A RSSO 2 1R —5
PRI RS Z — » WAER S GERE P AR AEGT - fEREZ By
FERERAE — AR EEW A » Duke BEE2REHVABRIRIE B—4F » ILEE W] fE SR
“AERIBHARHETERIR - B RAV SRR SR TR R ] DU R THR R R
B - AERS RN S =L M BRI TR SR S R R 5 -

Duke & ftisiE AJgshiss - BRSNS T > L REMN R T Bt Ry
Higog B eIk - HATEEE TR (EZEBIE LT 4 [EE5
LTI © B DRAVESEWTSERT - ASEVHRSERE 4 F > A8
B WIFEATRR S 6 £F - 2007 SRR A - RbTFTERIAVEEEEe - 15—t
a5 B
2.ENE + B E AR ek FE & 1F - MERZ B RE T ORYEE - B TR
FETOARBRYEGETIN - B ey B A e T A SO > BN E A B A AT A
1 Duke BUfE % #thB&Fei% 2 Duke BHHHEE -
3R ¢+ H TS E R A B E T L HHEE & 1F -

4,50 N EIEIIA T ELIREE > Duke Kunshan University (DKU) » HAETE
FEH Duke fRAIUEERE - PRELLISN - HATIES 8 HORSETT B
R HE EIHIAHRE & 1F -

Duke RS2l - INIEEFOSIME R ITEE AL AR & S - N

IEEENEEEAZEZ A F R - Duke HFTEMRAEAIIEEEIE - 4
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B SGHT sz - £2 L Training Program ~ B&£2 know-how ZIHVEa L - H AN

(&SNS et AR H > (B G AES S Y Duke amh » ¢ F RI DURHERS B2 FH AU -

B G R A SRR IBR Ot 2 - 7 2 AR 23R
7 EOSBE IR B TR K - S EERR AR » 4 il — T
T -
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Duke Medicine Global 3 Rukmini Balu Director(/£=) #E523% AN A LT 5EE
e (A =) TR R

551 Duke B&[5ef & Duke EEEE[i(CFEFTHEEE Duke KE

S

Duke Medicine Global ~ #4E1EAE0 & & 8 ¥R L B HLE &5
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(=) ~ Tufts University

Tufts University » —f%E2 B RIHREE » DU & Tufts » fiL/Y Massachusetts
JI Boston ™7 » 2 1852 FERAIIL » Ry—FTAL AT AR ER - Boston Hl&HY 71K
Az —

Tufts REEAEAILBUER EAME AR A B bR A & ik -
HRTATER ~ &~ RS A M « HEHE A 2Bl &
I & BT EPRER (R EERE - FhAR U ERELS NI E2F5E(The Fletcher School of
Law and Diplomacy) °

H Al Tufts University 57828 70 (&2 L5542 » HRIHVES:AE RS 10,837 44
B2 BIRE TV LAY By 50:50 < JGAMNH AL 1,348 4 - BEERBAE 2Ry
25 10 4 > 1F Public Health, Micro Biology & Cancer HYRH%T 8 E5RTH -

2B E2 B5E(Tufts Univ ersity School of Medicine) Y 1893 SE3%3T. > Ayl 1 52
& HYEEERE 2 — » 2011 4% Times Higher Education (THE) K Academic
Ranking of World Universities (ARWU) 5258 Fy 22 Bk B (1 B 22 I B PRAFF Z01%
1

2SI B &P (Tufts Medical Center » ¥RAE AT &S BEl ) MR 415
PR WFERAYEE R - R B Be AT Y - R B B E L Rt B R - HAIE
RS _El A 55838 - HoATS B Boston Dispensary ° 1796 £ZEAITT > By kg
TR 55— K A MRV BB AS - e R LUBE AR L W5R e
TR B IRVESEE A - DU RS B& e Fo i FT sl -

P AR BRAE T - 155 - Tufts A%~ Boston College F Brandeis University
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i B e A Bt B S 2R » H Ry BRI AER P T — (8 Ry A V&R S MR -
(RN By 53 B E&F5EY Floating hospital For Children » 5% B&F5 DU EE A _Eifi
H1%4 - Tufts Medical Center 5568 — {53 F5% > 73 AL 7> Massachusetts MY Quincy
Chemlsford Fz Gramingham °

Tufts Medical Center %75 £ 51 & TREEHIE - 18 2 & Tufts MC True Blue | °
175 58 15 ([ I FE B 815 Tufts Medical Center 5z Floating Hospital HY & T.( B4k -
s N8~ TN B K Care Giver) H - {HRERT ~ Al¥T ~ K& LHES
RHIE4T Tufts MC True Blue 3058 » FFLYA 20 fir B TAHSEE ERSE -

PRIBEFE AR AT HP R, » PRIE 2080 B R H st - CHZ R R R
RIS 52 eI E BRI A e e 2 a R B HIFR K - IR &
BRI S PRI E RGNS > Tufts RRAMEEARE AR E
SRERIVZEE - AT Bl EE R b ~ RELEITAHE -

H Al Tufts & & EHE B A A 300 e e s E TFIE ISR

LAMZGR © HRTCEGE R RS a3 G FHYRTAEME - Tufts BEER P S K
I EEREGT FIVE B 51 know-how » FERE#E— DIk EA B A EN Y
L - FiRZ BN AR PRI EENIOERS - TR G B SR E AT E TS
HYRTREM: -
2. B S EEEAEOM ¢ BB T - PHEEEE SE - 1 H RIS R AT
ez — M ESRINE 1 - Tufts B IERRRCEIRYRE S A Bl - e
REBEENGEES > nJDIEE BN ETIR S T raEs - I HAE P a4
s AE Rz -
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Z% 10 Tufts University Z55BF

Tufts BXE2R55% B Harris A. Berman( 72 )BT 5] 5208 (5 ) 2ot

I —

Tufts E&£2

LTIy e ey—
i

Befife Harris A. Berman(A£ =) ~ #AEGHEEESR(ES) - 68

OB ARG OEERS (£ kGBI REEHER (G —) 8%
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(PH) ~ Harvard University

Harvard University —f&a# F"G (RS2 LU & Harvard» {iriY Massachusetts
I Cambridge 7 > J* 1636 SR » Ry—FrAL AT AR 2R Ky 2 S5 8 SR I A
ST - B B RERREATRE: - KE M2 FBEERZ— » Harvard
BEELEPER A R ERATZ % By Massachusetts I 5 S5 B E LA (it -
Harvard #5 £ Bf G EHYEZEE » [t 2 23R BRI RORE E
= - BEECE A 1600 H Tl - EilcHRERSE

Harvard AR ZHIARK » H& 8 HREELELE » 62 HEZEREZ I 335 fiL
BE > NBHReFERS - 59 A 152 e H S8 & Harvard BOK
SRS Harvard

1636 FERITIHFar 4 Ry T WTERRT | R0 Bl John Harvard ¥a2RcHYIEMY -
P44 £y Harvard KE2 » Harvard H FiFA-TFTE e iU i@ oo b R e it 7 22
b5t o 12 EB BRI AT Massachusetts N5 » FEAYREALT Cambridge ™7 5 58
B NI BRI N RAREEE (Longwood Medical and Academic
Area)  HIFERGFHAS BTN IR EREG B a5t DA s r 220 AIlE B E i -

Harvard REZEL 55— ff Boston HIFAAEE » A B TE2RE A EASAT » WIFTEE
RATZM - BekFEREWES g% » FERF Y 7R ERIHTT L B
41 Harvard-MIT (BRI B i & R AR bT7e 05 -

Harvard REEISHIREE BB fTA RE P iR EHY > 2010 FHEAHVEE R
276.6 {83=7T » 2011 £ EJF& 320 (8357t © 2014 A2 9 F & A 1AL B B R MR P

RN 3.5 (E357045 Harvard A #EERE > 1272 Harvard BIRCIREESERAHY

38



TR0 > AR Ry T EhR Y BN A2 2205 | (Harvard T.H. Chan
School of Public Health) DAE BT «

Harvard RERETAERA SR HVERAL " i=rfifiise ~ (A | SRIS - Rt AIE el
LERHERETE NE] 10% @ Ry i AGEITREE Y — - f2 {4t 46 {EREEAE -
134 {ERE 2208 K 32 (EIEEETRIE (B852 ~ V&) -

Harvard 8225 (Harvard Medical School) » BITZH 1782 4E » BB = F e

2t > RS2 L — - BLHMSEEIRE iV 25—k - #EE
TRAVE T - R CHUSHRIR R E L2 - BEARIRHE R 4
o BERES TEEML, (MD.) BVEL - 4 FHVERAZE AT R A
JEGRRETRE » i E AR~ /NHFI SR D B Bl T VT S5 R =
FEHT B B (3 SRR i 5/l SR ERAE » 1 W A Il B B PRERIE 5 . » %1 Harvard
BB TERIRIRS -

Harvard B 2205 —{EFEAR AU 165 24 MD E2 4135 4 DMD(AFRHEE A -
TRABSRET 2012 FEE2AEB0Ry 1,563 fir » HiA MUDE2AE Ky 705 iz ~ DMD 24 Ky
147 fir » Ph.D.E2/E By 556 i A K M.D.-Ph.D’ 224 By 155 fiz - HRIZEIR MR E T
HLIH 2,900 % 0 BUERER RN Y Jeffrey S. Flier - » 2 2007
FI9H 1 HitERE -

AR S Harvard University 52 H IR a2 A0 R EU - HHReZ e A BaTK
s N AR AL AHRANR R © 52B Ras BRI R 22 R B2 b » R S KX

D BT RE S EERE R RN BT R EHMA L EE R R AR R

EERF #AEVIZERE (National Institute of Health, NIH) 818 KSR HL[EpITAVELRE - Bodlll %l —
A Physician-Scientist (BEETFERIEESR) » KER/TAVER A )\ FE 0] DL SE S Il - B2 {7 -
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HEAMTHAL S > (B R R R B A SR B A VB E S B RGBSR A &
Ko RABUN AR BRI ORFT SRR (7 - A RE i — D ELH S (EHEE 58
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AR AR R B i R A S I TR i B B RS S i R =K
E&Z ORIV E RS AICEEN SR =R e T
S35l o (RIBSEHIEFR S BBy Medtronic ~ Aurora Imaging Technology k2 Dicerna
Pharmaceutical = Medtronic A4k 5 =iy pacemaker #iERg » HE{E S &
s HF 58 ¢ Aurora Imaging Technology AHafE MRI HYELAE R AYFRTE
&3 > Dicerna Pharmaceutical HIJZHEENT SEFHSEAVRRS > H AT A S50
HIBH % - CElGEREITHEEE -

=REBE AR EIG EREEEEN BT E N NS E S E R EREE
fix ERY o BBFFR SRR EZ R R NS ~ #ES T ~ &8N ~ BN
PR > I A U R PR (i SR i S8 e o - R T R AT -

— T RSB R R B R R A SR & A T RE T -

42



(—) ~ Medtronic

Medtronic ZEERALFY Minnesota ¥ Minneapolis T » #2 1949 4-H1 Earl Bakken
J¢ Palmer Hermundslie $£[S]8117 > 2011 F-{E3EE] Fortune Global 500 HE$455 158
2
BINTIG Ry B tas BT - ERAEERR R ~ sl BRRAvals - [C4EE
TTHA BT R R A M s T ~ g R UG HY /A E] - 1950 FER$FELY 100 e
HYE R Es Y EIE - Medtronic FREEHYEE—FE A fn Fy m] Bo RO AR A BE B HY
Pace Maker » H A /254 A &) £ ) Man - eBKi &5 2 40% » 18 A= Pace Maker
SIRTIEEEE 70% > Ry 2B RKAIRRS

20N SR B Ry B A AR ) TR » B Sd l (Bl RE RIS (R R Y B
aaht - BB RS AR E R Y - IRBSET 2014 FEMZAE
EEFLEE 1,000 A - &R E 3 WHA | AERB#EZ A SRS - HAT
2N E) EEAVE O S ERERE T 5 A2 5] R AF B IR B - 7
7% 8 Medtronic HYJEE iniE—20 DA B MY AU B IRERET. -

TR AL A Y INEESY Fy Cardiac Vascular ~ Restorative Therapies KPR
TR =KINAE < BB A PRI EZER - Medtronic BEAY R A & = BRI
PSR RSE o RREHEDTE D - B ¢ AGAREY I MEGE PR feHY Pace Maker
AT (2885 BB AR 2T ICD ~ R SOE B 5H (B SR E) 7Y
ARG s « naRTEIREINRBIR IR ) B T Tilafy Tl BRI S 2R
A ERET S A MERR IR A R B S F i LA -

B R ATERY B Rtas A AR E R > 1960 SRR 3 (LI AFIRE ARY

HITERE Pacemaker > i FISRRAYEL A FE B 1BFANY T1l0 - S MELAE
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FI—HRHTRER > FIFHERRAYET AT £ 82 40 52 ) Pacemaker Jz#HIRHY
Ao P S SRR A B AU TRFARE Tl S B e R T AR LU T
LA FEIHERIEAL - BREIIER BB FOR RS SaEE: - 58
PHE BRSSO > HRTESER 140 (BRI EA 260 (EEE BT
B 45,000 A - HAMEBESA T 5] EEHETG8 K & AR R HY
P~ o BRI RO TR

ERE . L 48R

Sales FY2014/04

{& » 7% Pace
Maker

United States

= -
- e/m

*:ML., /‘

Europe & Canada

Asia Pacific

Other Foreign

2 Medtronic T 2 i K 55 E B B

AR 2EE) Medtronic i H B /B EEMIN f S 1& /85 M SR BE
P T R R

AN ESERRRHT TAEM: * Medtronic BN RACEINESERTARERR T =S e
Hh > g Rtes AR BB ARY - B S1E Sl bt & AR VB R
g A A ARG AHY -

HNBIEEEEEEANEL - BTN E @A E R R - HE R
FISHE MR IR ~ EERSBRIITREIRET > SV NP # e ERE A
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7% 12 Medtronic 5515

T EHRSRIE (7)) B Medtronic /gt /& # I RI4EEL Michael J. Coyle (45) 2CH#a#4 7

Medtronic b &S FIEI4E%k Dr.

FEIEAEREL Medtronic fLEREE Darrel Untereker (/7 ) Z & fi# 557 Medtronic
s
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(—) ~ Aurora Imaging Technology
Aurora Imaging Technology 4&EB{i7 5 Massachusetts 1 Danvers i » 2 1999 4

1L > FoHEHE MRI s (RS > B A E R MRT SBIHE S > AT E Ry

TR 30 BETE - 2w P2 SR HRfEGERA T4
FERE TN SIS L

Aurora BHESHYEES " Aurora System | Ay BRME——(E[{S5] FDA s8R
MRI Z:47 © FR45 52 BUEE % & (American Cancer Society) WY&} - FLEE =G
PR R E IR - RIS B P B e =5 i 25 A BaHZE MRT %4
4t - Aurora tLEHEE(EE - Fr4EL55EIHY Breast Center ~ B&Ft ~ Imaging
Center FHEITE1F - FEIHBIRMTHAED -

Aurora FYREIE MRTFFEETEAER 3D FEZAEA = & B EHEHT - B
ARG o AR B AR M B AR R A T B I A L IERERIRS T i
et B AGR I E B FRE - NI E BB R BT tbas
[T AR L SR o

3 Aurora fgfZ MRI Y E L [E]
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Aurora FYRHE MRI 5% f7H 3 (#E587E :
L EEEN GRS - 825/ MRI » Mammogram 25 5 & 28 YK
5 o
LAZIRA SR > BT T -

#BETTHRY Aurora CAD £4% > t] IERE HACRAV#E T2

F I S AR EE A MRI 5% (1.5 T Dedicated Breast MRT) > #A 29 {#
Bl H A - EHIfS CFDA ~ CE ~ FDA ~ KFDA ~ TFDA 5758 > HAlEE K&
B EEHE - PE - BUNRAIRE R - HATRIRHEREME 50 & -
HpEE@EE 406 - 685G - FAF] 1 & - Aurora H FTEREEG BT

BRI R B o Y A

Aurora® 1.5T Monitoring

Dedicated 2 | System
Breast MRI . -
System
HRTERRE (B4 E TR > (L REIRAE]  E2ME © F BN

ZIAZEAE > Radio coil ByH B LETHAN: - HRBEIEEHE(FEHS > Aurora
FrASHM S TN - OfAIFEE CBISHIEM)
ARREFEBATTRENE © AR ESA S0%KE G » Rt AFHNGET

SAHETE A - MEESERINE DL - HRMEGER T H GRS R
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SREIR A B A WIS RAE AV IRRS > ARAH SERE ST M SR 5 A AT S8 E B 1

GBI RACHEST -

4 Aurora FZEEE T N BB AR 43 A E]
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2% 13 Aurora Imaging Technology 35151

Aurora 2 F AR E P IEI4853, Michael Balistreri (/£ =) K& T 44 (/£ ) &R 0H
N EIFEB AN BRERHE B G —) BT E RAR

Aurora & PRSP EI4E%, Michael

S Aurora & PR B ERFTREI4EEL Michael
Balistreri #E{TREHIF A Epl i

Balistreri #{T T ZEE

AR AR (72 ) Bl Aurora %= IR 5 ERFIEI4EEL Michael Balistreri (45 ) &

W RAERGE ) a%
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(=) ~ Dicerna Pharmaceutical

Dicerna Pharmaceutical 48575~ Massachusetts JN Watertown 7 4 2007 F-5%
1L REEH'EWEER A E] © 2014 F505EE] NAZDAQ IPO L7 » Z5E% 1.2
(EEBIVEAR - HATSESE - A CAVRTEERESs - I0A 5 TUTEER ¢ (EAE
#ELT > HAIFE S Y422 5 A Lipid Nanoparticle DsiRNA Delivery system
iy » HrARIHEL H A RgRE KHK (R f0388 KIRIN) #1753 E1E - G1FrY
HOEZWHEA » 2010 FHHERAMTIT 7S 11 B A S TE B, » R EL th H A
2 Dicerna S+ 500 #ETTHISEE: - [FIF 1 B8RS FROCT e H2E
AYSLEIBEEE - 12 H UM Epm % - HATSIRVRA & E T » WrEpi s

BBV RISE - WEEHREYIRAREY - HATEZEE R 2014 F5
AN BT — HAER PRS-

Dicerna FY58IEA LLT 3
1.2 Dicer Bz ] RNAI HWEMEAL © DsiRNA BLEE—HE(LHY RNAL R[H -
JHI Dicer B§HY DsiRNA H] #2330 38 H ZR83 RNAL &AL -
2.5 Y Delivery system * 5% /A H15#$HY EnCore Lipid 43F » A&k A5 DsIRNA
TERTF i S H B B SR P YimE © H AT EnCore B0 &7 HEEEIHE A BSH
& -

&her DAL 2 (E RSSO S g 5] B it © 3% /A 16 Direct Targeted
DsiRNA /Zbf3¢ i o] SRR 4% - JR5 RS SIS - RS R
YrE - HINEER I SCREEE AR -
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Mod?ﬂNAtl St
i i cation
Plcer Protein X m o
N~ ~J 9 e RNase Ha
| f Dicer binds and processes
w 1 .‘ | long duplexes:
3 + endogenous miRNA
RNasellla ) + expressed sShRNA Transfer to Ago2/RLC
27mer Guide RNA + synthetic DsiRNA
@ = 2-0-Me RNAbase (sample pattern) Cleavage of passshgex
= : N Assembled RISC binds
* Enhanced orientation of DsiRNA for cleavage and cleaves mRNA j

« 3'-OH, 2-base Guide overhang binds the PAZ domain

= DNA modification of Passenger to avoid PAZ binding
Dicer acts earlier in pathway to prepare double-stranded RNA DsiRNA enters pathway at an earlier step in gene silencing
(DsiRNA) for processing

5 DsiRNA f&##[E] 5 %4 Dicer B bR EE

ZRIASIE © Dicerna Pharmaceutical

EnCore = Envelope + Core

Core = lipid and DsiRNA

Envelope = outer lipid mixture

EnCore lipid nanoparticles are composed of a lipid-DsiRNA core surrounded by an
envelope of different lipids which mediate the acc and
release into the cytoplasm of the DsiRNA in the core of the particle.

6 EnCore ##[E]

Ei}AE ¢ Dicerna Pharmaceutical

RAHEIEIORE © HRIFTABFEESREET - HAlERaE P REFRKY

RNA R HAME A EFE M > A AE T EE E B BLER -l B RIBE S AT

SESEAL R > NI AR IR RIS B AE g/ MEETT - 2013 FRBL R

RE&bebaiaa s sEie RS e P H - T BRSO

HAT# & RS THHE R EER aF - RKEE ~ REE - \EEH

fEris - BB EREAN T E T EE - HAT 8 B bk R R o

AR - BN A th gl B R e B R A HE KA -
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%N EIEAE S R AL BUE AL > BB B AR - R SRS
B ~ /e > BT AT TSR X 2 B AR AR 88T > H AT EAE
Z TR > B R R E -

7  Dicerna & hBH S5 S ES

ARFEF(REFRFR)

Stage of Development

Product Candidate Indication Research Preclinical Phase 1 Commercial Rights
@ DCR-PH1 Primary Dicema
o Targeting Glycolate Hyperoxaluria 1 -
3 Oxidase
7]
e
@ Undisclosed Liver Other rare liver Dicema
o Program diseases .
o

DCR-MYC Hepatocellular Dicema
Targeting MYC Carcinoma and -

other solid tumors

=

8’ KRAS Frogram Solid tumors KHK has worldwide rights;

= 7 {Partnerad) - Dicerna receives royalties on

g worldwide net sales with an

O option to co-promote in the US

Undisclosed Saolid tumors KHK has worldwide rights;
Oncology Program . Dicemna receives royalties on
- (Fartnered) worldwide net sales

ZRIAIE © Dicerna Pharmaceutical
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% 14 Dicerna Pharmaceutical 2515

fir A= #E I ER K Dicerna #E778 RATR

Dicerna BlI¥# A\ F£44%k Douglas M.
Fambrough fE#Z /A FHEE

EAEEFES - Dicerna & & &AL

PNy
=5

SERHEEIR (5 ) B2 Dicerna £lI¥F A SE4E
7 Douglas M. Fambrough (/£ ) 22 #2189
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i~ EEEES
RRSEHALF North Carolina JHAY Research Triangle Park ( PA N f&i## RTP) -

RTP Bl RVESREEE 2 — » AR IEREEZRGINHIZEE (Raleigh) ~ &
%% (Durham ) FIZE L (Chapel Hill) » BEAE = BRI T AR R HY = FA I T E s,
B BT /NSRS (A 45T ED (Wake County ) - = ARFFEEIN A5 1
WA FEZER A T IR A - EElR &R SRR 0z —
CE R AT IDNAIRY A ELEZ - RTP 45 & LR ER A4 NHY = ATk R 22 (Duke
NC State ~ UNC)HIIFFT /7 & AR AR SEFHAIAE LB TERE R4S S 2 T Bih4

RTP BRITHA 1959 4F » DI RI72VEE - JFUA Ry iR E0RE (B R AHT North
Carolina JNIHIEGAYE AL » FREEEER I bAZRENRS [BFH A4 19
ETN  EEEINBURT S RERER Mt T HIEEEIL RTP © RTP Foundation Fy/& 7
TH > ERAOR FEARE L RS >IN AR 4 > IN
B F PR ARG (GBS ) R R AL -

RTP #5%171% EEAY = (Durham, Chapel Hill, Raleigh) BE#aHE A1
A AE R EFrT 1950 44X North Carolina JHEIET A 43 RTP RS A -
EIRE TR RIS -
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DURHAM l

CHAPEL

HILL &
i

5 MILES |

LEGEND

*LEIGH

. The Research Triangle Park
. Urban Area in 1950

Urban Area in 2000

8  RTP #%171% Raleigh * Durham A 14345
B 2E ¢ Research Triangle Park

RTP HYSERIRELY 7,000 Acre » HRTA 190 ZZEA ERYRSEAERR L - BFA
FERERIAE] - 4 B TR 50,000 < 817 ¢JHIRY TR LA )
W5 AR — R FEHERT - B F] 1965 FReThks [ IBM #EEZ E&E - 574 it
BEEEREERTLIPR © RTP HA 46%HIREBIAER ~ BEREAHRE - RTP I
Ryt B A SR M TR 1T A Ry AT RTP HYER i ste (e A4 B ey
EKAE - WA ES A TR IE - BRI INRAE T pm s AH R 2k I
& - HAEEEN IR AE T SEIREECE R I - Bt R EE AR 6
Z—° HAikR IBM b > SRR - R4 EERS > BB S5 (GSK
GlaxoSmithKline ) FF#b & BEEEHVAFRMEMRTE » GSK F 2R REIHTEE 0
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@ Ministry of Health and Welfare, Taiwan M

Innovative ways to Build International
Healthcare Industry Clusters

Presentation Owiline

1.Taiwan Internmational Medical Development Introduction
AT AT AT AT AT T S

2.International medical tourism trends
LT JE AT AT G T

3. Taiwan International Health Industry Promotion Strategy
LT ST T T

4.Incentives to attract foreign investment

5.Health Industry Development Prospect

6. Promote intermatiomal exchanges and cooperation
il

Ceprmg=lC] 2004 MEmas, of Hoslds amd Welfes, Tewes Al Sige soemend 1
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Taiwan has an Excellent Healthcare System

Taiwan (Republic of China)

Population 2337 million
Area 36195k

Arverazelife ) ) _
B~ female: 82.7 ; male: 76.0
*  MNational HzalthInsuraneslavnchedin 1995
{insurance coverage rabiohas reached 50 835
*  Government handline, mandatory, single paver
healthears system
v  Thescope of NHI benefits is broad, and the items
Health included in the packages are abundant, the
Insurance proportonof which iz high
*  Health Insurance provades solid somal secunity for
poor and sick people
* The proportion of National Health Service
expenditure aceounts for in GDP: Approximately
6.8%
Madical  Mumber of hospitals: Approximatelsy 307
Institvtiors  Primary CaraClinics: Approscimately 20,000

Crpyeie[C| X4 Minaeryof el ool Wekber, s mpai accnca I

Taiwan Medical Service Features

Taiwan's
medical care

6§ Advantages

CopyaghelC] 34 Mnairy of Holth ood Welbr, Towen, All ol cooesd. E
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Globally recognized High Quality for Taiwan’s Healthcare System

Uk 2014 Times of Omen gave high praise quality of Taiwan healthcare service
m 2012 | Praised Taiwan’s healthcare achievement
m 2012 | The New York Times introduced Taiwan's healthcare advancement
©7. 2012 | National Geographic: “Taiwan's Healthears Miracle”
il 2012 | Time’s special column introduced Taiwan’s health insurance
m 2008 ﬂmm%hﬂmmm&mﬂvmdm

agps | Fanl _one of the laureates of the Nobel Prize in
\: praised that Tarwan could be a good reference for the US.

m 2000 | The Economist appraized Tarwan as the second bestin the world

CopyeziC] 2014 My of Hesleh ood Wielies, Tetwes, All Sgbiy el

Taiwan ranked Top of the World Healthcare Systems

Ranking Why Taiwan isat the top?

! Tanwan 1. Universal coverage: low medical expenses
i Switzerland
3 China 2. Smartcard: obtain patient’s information via
health insurance IC Card (Smart card)
* Canada 3. Information technology (IT): replace
3 United Kingdom paperwork with electronic information to
6 Germany reduce waste and cost
7 France 4. Subsidies: for elderly and minerities
§ Japan . R . .
5. Medical availability: receive medical care from
? Italy various practitioners, including specialized
10 Cuba doctors, traditional Chinese medicinedoctors,
Source: The Fichest (2013) vision test, etc.

(Y

CopyeziC] 2014 My of Hesleh ood Wielies, Tetwes, All Sgbiy el
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®Ms. Ruan, age of 28 BMs. Y1 (from Hong Kong)

B Wemer Syndrome ¥ She was seized and shotin
Philippines, causing her mandible
bone to be severely injured

&W& 3140

l’ it Yy ‘

before , 'Fggim[ gg’gﬁﬁagmw

Cepy=gie[C| 20t 4 MEngery of Health ond Weltes, Toiwan All Sgies eoervsd
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Medical achievement of Critical care casesin Taiwan

lantation surgery for a
bai citizen

Face reconstruction surgery Cerebellar lesion was cured for a
for a Romanian gir. Dubai citizen

Copy=gie(C| 2014 Moy of Health and Welfes, Towan All Sgies soevad s

There are 13 hospitals certified by the JCI in Taiwan

There are 13 hospitals certified by the JCI
Chang Bing Show Chwan  National Tarwan University

Memorial Hospital Hoszpital
Chang Gung Medical Shuang Ho Hospital, Mimistry of
Foundation Health and Welfare
Changhua Christian Taipei Medical University
Hospital Hospital

'F.]’nint Corwaladoy Dr. Wellz dentist Wan Fang Hospital

International China Medical University =~ Tung s Taichung Metro Harbor

Hospital Hoszpital
E-DA Hospital Universal Eye Center
Koo Foundation Sun Yat-
Sen Cancer Center

Crpyegie(C] 2004 Mnaeny of Helh —od Welker, Totwes, All Sfber cowreed.
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Evolution of Taiwan’s Healthcare System

013
oo Fres economic
demonstrati
Cortifisd medinzl e
o institutions may International
% for hezlth Hezlthesgs
1. Promoted the ggd. i ﬁmmﬂ Pari
international zazthetic
ragulatory madicins vizzz on
200 hammonization of  behalf of Chiness
]I;;hmlmnf phar?:a.:eum:-J for them bo visit
ragulations i
h§1¥w3.T'r i Tziwan
- EPROECENEN ) et Cross-
Flzzzhip Btrzit Cooperation
project of the Apgresment on
internztionzliz Medicine and
ation of Public Hazlth
padical Aies with
services Chinz
CopysgielC] 2004 Mindey of Wl o Welier, Tiwe ATl e moarred e

SWOT analysis for Taiwan’s Healthcare System

= Good reputation in medical = Highly managed healthcare
services and quality ® Immature marketing channels
= Advanced medical technology = Rare linkage to international
= Reasonable and competitive cost insurance companies
Opportuaiie
c c = High competition
e = Domestic dispute about the crowd-

= Growing medical need

= Government policy (Free Zone) BN e

Uncertainty of economy
1

CopyegkeC] 2014 Mis iy of Heslh ood Wekber, Totwes, All spbiy eoerrsd.
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Visitors to Taiwan booming up to 8 Millions in 2013

8,000,000
' Oversea Chinese
7,000,000 - 4
@ Non-Chinese
6,000,000 -
5.000.000 -
4,000,000 -
3,000,000 -
2,000,000
1,000,000
o ’

2001 2002 2003 2004 2005 2006 2007 2008 2000 2010 2011 2012 2013

CopysghelC] 20t 4 Mnnery of ealth and Welfae, Teiwan. Al sghes scwrvad 2

Rapid increase of Taiwan’s healthcare service volume since 2012
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Geographic distribution of patients in 2012

Source ¢ W.E. Asia=China>5 E. Asia Sovrce | China=3 E. Asia>N.E Asia

Sowros of DataI011 Internaticenz] Helthoars Wirking Gaomp, DOH, Tawan

iy

Zabe [ ] 2004 MEnaeny of Health oo Wekfer, Tofwen, All Sighey emwreed.

(zlobal Trends of Imtermational medical tourism

Medical Tourism - Health industry
Individual hospitals - Industrial parks and clusters
- International branding

.. Service and know-how
—

pyeigi=lC] 2014 MEmaey of Hesld omd Wilies, Tefwam, Al gy smemesd
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The Next for Taiwan’s Healthcare Industry:

* To strengthen the Quality and
Quantity of medical services

* To develop International Healthcare
Industrial Park
(Free Economic Pilot Zones)

CopysgielC] 2004 Mindey of Wl o Welier, Tiwe ATl e moarred 15
Global Promotion: Connecting 60 oversea TAITRA offices ‘
i
- Wo s
MEDICAL TRAVEL "’J
R PR R P D
£ f" . i International Health Liaison Center
=
e
Copysght(C] 2004 Miniery of Hcakh el Wedfe, Teiwan Al sights servad 7
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Airport Service Center:
Provide consulting services for foreign travelers throughout

Visitors/ 3 Medica Tour &
Patients i ervices leisure

[EETECTI8001]

L)

Copysighe(C| 20t4 Manery of Hcadh ond Wedkie, Teiwan. All sights scxevad =
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Copymgh(C] 2014 Enamy of Kb md Welfes, Tawam Al Sgim coemesd Iz
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Specialized Medical Services in Taiwan

: E Fepro
malformation

- - ETY, :
grade health checkup

Capysg=lC] 2014 MEmamy of Hoxlh md Welter Taiwam A7 siger somnd.

Cross-border consolidation, maximize cluster benefits

Core

\Hospital

Copysghe(C| 20t4 My of Heah el Welkir, Teiwan. Al sights scxved a
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The industries covered by International Health Industrial Park

Medical
and

Industrial

ki

CapyglT] 2014 Mnamy of Hexl mmd Welter, Teiwem A7 Siger somrrnd

The Core Hospital Supports Healthcare Industries in [HIP

Cross-domain

RES Integration

Training & - Clinical
Demonstration , Services

CopysghelC| 004 Mnnery of Heakh and Wedkir, Teiwan Al sighes sceved =
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Special Bill of Free Economic Pilot Zones (FEPZ)

Limited within piot zones: By, gy
g o
TAIPEI
® Allows legal people as members of O
Surats
healthcare associations ( 8 49)
ThoEAN §TRAT Q‘{m;
® Eelaxes restrictions on foreigners ol LS
- . P mlorrs
serving as board directors or s ang TAIWAN
chairmen ( § 49) .
wTH-ran
® Eelaxes restrictions on foreign @ Tasrgs
B
h Elth 1 T_'I. ; PAGIFIG
ealthcare personnel practicing ks
medicine in the zones { & 50) —a
LES0N FTRAN iw
Copyeighelt] 2004 M ey of Tt ot Woltr, Tofrmms A by e 4
W

Attract international professionals and business talents as well as provide
business-friendly tax environment
B Personnel access liberalization
#® Relaxation of the restricion: of the two-vesr work experiencs reguirsment for whik-collzs workers coming to
Tziwan
& Vizz-Fes for forsign business travellers who coms to Taiwanfor shortsws
#® The nuasber of Chinsse who vzt Tzivwan for the engageenent of shork-term busines: activities no longsr then ons
month is wnlimited
#® Thres-vazr multipls entry W= is ismmed to Chiness businas: peopls
B Income tax ConCessions
#® Expatriztes 212 not raquired todackrs overssss ooms sounoss
® Only halfofthe szlary znd incoms of forsign pro®ssionzls who work in Taiven isoredited in the lump sum of the
commpashenzive inooms in the first hees veers of theis residency
B Provide incentives
#® The procesds of foreign patents sutorization snjoy tax exenption
® In the arsz within the liwits of 1 3%60f the expendits spount imrestad in hghly imnovative researchand
devalopment have tax oradit for the amountofbusines: nooms tax pavable sach weer within 3 years
& Within 3 vearg, the dividends or surplus obtzined fom forzign investment mey be exempt Fom paving the incoms
t=x in acoordznce withthe provisionsof the Incoms Tax Act
# The gonds for operstion z2nd the mechinsry =nd squipment o personz] u=s impored Fom 2brozd into the
damonstration ez 2rs evempted Fom tarif, surizs and s=les f2x
& Input t=x concessions for 2eriou el and industriz] o materizls and goods, sxport 100%G domestic szles 100G

cxzmption Fom business ncoms tax e
Copyepi[C] 2004 Minsiry of Heslth ood WickEer, Toswes All Sgien emormd. -
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Investment Advantages-Hardware

Welldeveloped transportation

R——

m Tell-developed transportation
network

m  Operation of high speed rail:

Forming 1 day living area
®  (zlpbal marine land, and air

Excellentindustrial parks

—

®  Currently, 191 industrial
park, 3 science park, 10
export processing rone, and &
free trade zone are

transportation, warehowse established
companies forming highly efficient
m‘_mﬁﬂ transportation Well-developed InErpmmelani abund ant
hardware water/electrics ;
ogistics infrastructure ®  Price of water/electricity supply
g Lxxellent] = is relatively inexpensire than
® Through branches office of _ many other countries
global logistics company, it ' !
efficiently shorten the freight Welld eveloped information
import/epaort time and ahle eommunication infrastructure
to achieve the
distribution. M Diffusion rate of landline phone is 975604,

internet is T6%%, cellular phone is 92 504,
® By 2012, number of internet users reached
11.07million people, diffiision rate reached

B1.60%.
Cepyeizke[C| 20 4 Minaery of Hiealh s Wielfer, Totwes All Sgber eowereed. %
b
Investment Advantages-Software
Constitntional Fnviromment Highly trainsd and abund antlabor foree
-— -

B Lawsand regulations are well- m [zhor cost is lower than HoneKong,
squippad. compeniss a2 2bls M=oz, fzpen, Korsz, znd Singzpors, 2nd
mhaﬂ;n.aas.lahle buzinsss worksrs 2re deligent znd highlweficient
operation B Highly innovative znd has globe]

B Wall-developed lzhor manzgement capebilitizs
inEurEnCe system

Well-developed Ahmda.ntal.q:-].ﬂ}'ufcuhﬁnm
Protection of intelleciual property software banles and eapital maret
— . —
B E:stzblished 2 sound snvisonment infrastructure W Fate of s=ving iz 18 1%in
nfimellecnl.aipmpa'l:..r: 1013 + benk szving r=achad

Intellectual property righ. . : 27 trittion NTD.

intallactuz] property court R W Capitz] cost znd interest rmte s

lons, exchange rate is stzble

Covernmant support for indus try d evelopment W Zzles of finance and insurance

— . - Y - industry oooupiss 4faof GLE
B Providing incentives for Biotechnology and pharmecenticz] indicsting Teivzn has 2 maturs

industries « ncluding investment tzx oredits, incentive for
trzining B&D parzonns] stc »

B Importing mechinsry not menu&cred domssticzlly mey
enjoy tzrifffes treztment + Income tax sxsmption on
licenzes ez peid overzszz stc

Crpyegie(C] 2004 Mnaeny of Helh —od Welker, Totwes, All Sfber cowreed. =

finzncizl markst
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In 2013, the overall turnover of the
biotechnology industry reached
USS 9.23 billion(imports + exports)

BiotechMeadicine

Services Industry

Capysg=lC] 2014 MEmamy of Hoxlh md Welter Taiwam A7 siger somnd. =

International convergence of drug and medical device certification system

* Kedlan of mcsmimadon days for mesy Ingridienis of rew dnag

400
“i

Ak gm

AL
BLRENISG gy 0 R M III
RA AR Eifa EniR RA AR
Taiwan s ELlT Japan

- EEEEEEE

2
Medical
Device 200

150
1400

50
! Us  Bpan Teiwan | Canada
FL4) FADA)  (TFDA) (HPFE) -
Copymig=lC| 2014 Mimasy of Hoxh ond Walkes lzwem A0 =g coemvese.
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Cross-industrial Integration : Medical device industry and (w'
optoelectronic device industry (BenQ)

AR RERBMEBRERTR

. wh NEme
frEn RIEREFENY  ERRER0NS
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Trend of “Smart Hospital™ in Taiwan

» Based on the strong ICT industries in Taiwan, it is possible to improve the
efficiency of medical service and patients” safety

Hospital Information System Lower labor cost

Electronic Medical Records Reduce paper waste and cost
| (EMR) .
Picture Archiving and Lower film and storage cost
Communication System (PACS)
IM{:-bi]e Hospital [ Shorter waiting time for patients
CopprighelC] 34 Mty of b et Ve, Tobwam. All ighes s 3l
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Other medical technology development
3D printing

ECancer screening chips
BVirus identification kit
#Dental implement

BMedical Cloud (EMR)
BPortable 3C for eHealth
BHigh-profile medical devices

"
ra

Cepymgie(C| 20t 4 MEngery of Health ond Welles, Towan All Sgies coenvad

Support from the Government and the Medical Field

Cepymgie(C| 204 MEzaey of Health and Welfes, Tetwan All S coevad -

87



Actively enhancing international collaboration: MOU Signing with Dubai 4
Healthcare City, DHCC

Post-ECFAbilateral investment and trade
B . L' o ; :gﬁ*ir%r_h Taiwan's advani ECFA
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Encourage forsien company to establish a branch for B& D, value-added prod uetion or
operational HQ), Envisionad the world based on the two sides of the straits, we are
creating values and international competitiveness,
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Provide an efficient one-stop service

B Provids advice and assistance for businasses sstting up presence in the intemational hazlthears
industral park with ons-stopsarvice.

One-stop

service
Labour

Management

Cepy=gi=(C| 20t 4 Menaey of Health ond Walfes, Toiwan All Sgies soervsd B

T

'\J" : Touch Youe Heart
‘ e welcome you to invest in Taiwan, and cooperate

to create a win-win situation!
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Discovering Potential Business Opportunities and Doing Businessin

the International Healthcare Industrial Park in Taiwan

Oectober, 2014

Nomura Eesearch Institute Taiwan Co., Ltd.

1ikth F1.-F, No.168, Dun-Hwa N. Bd.
Taipei, Taiwan
+ 886 - 2- 2718 - 7620

Presentation Outline

1.Taiwan's healthcare industry market analysis

2.Business models and opportunities
in the International Healthcare Industrial Park

3. Summary
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1.What are the constitwent elements of healthcare industry

Medical institutions are the key to the development of the healtheare industry. By connecting
resources related to the R&D and production development of medical devices and drugs. not
only the dﬂmesﬁc healthcare needs can be met, but also capahilities of product and service

B hedical institutions play a kevrolein developine thewhols healthears industry. It provides theclinical trial
data which in chain sepport the B&D and service.

The constituent elements of healthcare industry

L S HospitalsMedical - :
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1.The statusof Taiwan ‘s healihcare indusiry

Taiwan' s medical market continues to grow,the amount ofmedical expenditure in
2012 amounted to $930.2 billion

B According to the stabistics of the Mimstry of Healthand WelGare the average anmal health insvrance
expenditure per capita 1s 539 973, and the medical expenditere accovnts for 63% of the GDE.

The variation in health care spending in Taiwan from 2003 to 2012
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1.The status of Taiwan's healthcare industry

In the future, as aging gradually prevails, Taiwan's medical market is expected to have
strong growth strength

B In 2013, theproportion of the aping populationin Tawan will begin to inerease rapudly.

The forecast of Taiwan's demosraphic chanze from 1981 to 2061
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1.Overall analysisof Taiwan ‘s healtheare industry

The health care industry falls into 3 major categories, except for medical service,the
proportion of imports remains high for drugs and medical equipment in Taiwan

B Hezalth cars industry falls into 3 major cateronizs, The proportion of importad drossis 82%, the propotionof
importad medical squipment 1s 4 3%, as for medical servies, 5593 % ufmﬂmlmma:eprmadadh}-
domestic medical instittions.

The scale of Taiwan's health care industry {in2012)
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1. Analysis of the status ofpharmacenticals in Taiwan
Future development of Taiwan's biotech pharmaceutical industry will move gradually from the
market of OTC drugs and generic drugs towards prescription drugs, which require technical level

B Teforan's thres major phanmacastica] compandss, Viong 3iin Phaen | OUPC 20d TTY Biophenm mainhy mamsfactens genmic droz
B In terma of the tachnological harsens, dsmiopmant costs and profin of presoription drags, penesic drag, and OTC drags, thoss of prevcription
dnagy mre e hicheat, and those of over the manter madicinm 2o the Jomeat
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Taiwan's index of international competitiveness in medical 111]1]1].1.5 such as laser optics, detection and analysis, antomated
healthcare, and imaging is comparatively low. However, if combined with Taiwan’s existing advantages in the mechanical
and IT industries, entering the field of high-end medical supplies shall be possible, which will help achieve import
substitution of products

The distribution of Taiwan's international competitiveness index in medical equipment{2013)
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1_Analysis of the status of healthcare services in Taiwan

Im Taiwan, the hospital service industry mosth provid es integrated services and lads specialized and special
department hospitals, The growth of American hospitals relies mostly on specialized medical sarvices, Inthe
future, Taiwan 'shospitals willbe developing towards specialized medical services in a similar way
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. . . . The revenue and growth rate ofmajor medical centersin
The proportion of each hospital-type in Taiwan thglril'.s. from 20051?211]13
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1. Analysis ofthe status of Taiwanese medical personme trainne
Taiwan “s National Taiwan University (No .Tjand Taipei Medical College (No .12) are
ranked rather prominently in Asia's medical field, ranking 7 and 12 respectively

B Thel¥L3, Surrey eflde SeSmeey snd Medisine eelloyer @n Aris condurted eralussion meinly #em fre mgecty, which e Arsdemie Fralussios (3044)
Emgleyen Eralustien (1 04) Tescherasudene sshe (1090) CitssSenaill §10) The sumier ef publnhed pegeey (| 590) 2nd heemesienal cechamaes (1)

Eankedas one of the top 50 Asian medicine and life sciences colleges in 2013
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1.The development plan of Taiwan's healthcare industrii 1)
Hospitalsshoulder the platformwhere medical industry develop as a whole, and thecutting-edge

researchinstitutions arethe R&D center of the overallmedical industry; both of them play essential
roles in thedevelopment of the indusiry

Flayers and rolesin the medical industrychain

Fezearch and
developmeeer in
the averall
meedical indwsrry

-

The cverall
medical
isdwtry’s
developreeer
placform

¥

Players in the
bealth care
indwstry
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1.The development plan of Taiwan's healtheare industrv(X)
Taiwan will focus on the research and development of the overall health care industry,
to enhance the overall medical standards and the industry competitiveness

B Taivran's madical indeeny shoald move towards the AT of deres major 2, which anabictechnolozy phanmacesticaly, madical scpsmmesnt 2od
madical yervicm, fo eohanme the development 2nd ompatitvenss of the whols indmitny

The value chain ofthe medical industry
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1.The concept hypothesis of the healthcare park
Attract investment from overssas medical institutions (hospitals, research institutes, universities) and related
corporate groups by setting up hospitals with cutting edge healthe are in the International Healthcare
Industrial Park, in coordination with the d e-repula tion of foreizn investment restrictions
B Limdwd io the Healhcans Indoria] Pak, the latest 2nd coninz-ados medical sschnologies, phenmaontical, sqoipments and versical mathods Som
Eurcps and Singanors s intrcdood
# For exzmple: the introduection of the coting-sdgs madical sguipment and vargical methody mead for deep brain stimalation, wiich & one of
e laeat tremementsy of Parbmon's diseese
B De-regulation of forsizn howpitah” drventmeant reatrictions in Tasoran

Concept of the International Healthcare Industrial Park
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Presentation Outline

| 1.Analysis of Taiwan's healthcare industry market ‘

2.Business models and opportunities

in the International Healthcare Industrial Park

| 3. Summary ‘
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1.International Healtheare Industrial Parlz-collaboration mod el of hospital investment

By investing core hospitals, patients from Taiwan and those who come to Taiwan for
international healtheare can be served, joint development can also be conducted with the
corporates and research institutionsin the Park to obtain clinical data

collaboration model of hospital mvestment

International Healthcare Industrial Fark

Companies in the Park

H=8 2e=2¢

P Invest in Taiwan's hospitals of patients
0=00
Each vear, approzimstaly 20,000 visitors | Farii ““q
Come to Teiwan for internationz] hezlth care
ml Tapwrighl T 511 Hemsrs Fassarad okl ba, [ O righls rassrad 14
Owerseas investment medel of hospitals
Overseas investment of hospitals includes two models: ‘rovalty 'and 'joint venture'
Eoyalty model Joint venture model
Local dmaeniors Rayaly pomesft Fooedzn houpital Lama] dmmasers Foraizn hoapdtaty
Fravidc modaod Cporafian oall
WI‘.‘I] . icchaalagicn ametwEa s . Dotrlmtam =
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The caseof premivm collection(1)- John Hopldns Japan

Subject to the Japanese medical regulations and restrictions for foreign physicians,

services are provided through telemedicine

L] ation bagan in 2005znd in 2007 s=w the oficial opening.

B Jzpan s Physicizn: Act (oreipn physicizns practicing provisions) znd the repulztions on forsign investment of hospitzls the

mods] of non-direct hezlth cars service provision andnon-investoent is adopt=d

Iohn Hopkins fapensse investment mods]
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The caseof premium collectionT)- Fox Chase Cancer Center China
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Enhance the brand and reliability of hospitals in China through introducing the

technology and management of American hospitals

B In 2013, Wi Yiren Hospital in Chinasiened an MOUwith Fox Chase Caneer Conter in Philadelphia
B On Apnl 21, 2014 Fox Chase CancerCenter'sWond Branch began operating in Wood Viren Hospital.

Fox Chass Cancer Canterinvestment mods] in China
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The case of funds investment —HCA in China
Constructed Cilin hospital with the joint venture of Cixi City, Zhejiang Province, it
was the first Sino-US joint venture hospital with the U.5. holding 70%% of the equity

N In 2009, the CHC Groop (Chinaco Healhcans Conpomtion, the compasy ssmveaiad by the fosndar of the HOA Group) etabiivhed & joint ventans
with Cini ity government 20d starad fo ceminact & howpital, widch wa the saxad People's Howpdtal 3n Cind City. With £70 miflion Fawemdntd
dmveated, 2 scals of 30,000 sguans maten, 2nd an ey plancies of 500 bads, it scals i de lemeat of 21l the jodnt-ventoned Jino-T73 hoapial

B O FonaD6, 1014 trial operation stzmad, on 15 Faly @t was formathyopenad.

The investment mods] of America’s HTA in Chinz
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1.The advantages of medical equipment cooperation with Taiwan

Overseas companies can utilize the development and production capacity of Taiwanese
companys’ mid-level medical materials and the sales channels of the market of the
circle of the ethnic Chinese to achieve cost reduction and create higher profits

B Tha cooparation of denedoping Fancion: the advanoed tadologies that oversees compasrdes smasder, oy oiflning the prodoction capacityin Taman

B Ths cooperation of mesmfartering fendion wilios the capacity of Tafoen 's OFM 2nd FAS to increms prics coempetithwesnsss of prodecs

B The cooparation of szles fencticn: in addition to providing acom thet Saganoreme companes do 0ot have fo ovemses compaes, Tamneny
Goemepies harve 2 ypadia] advantaes i ferm of aocms inio the Clhoess market. Theredibre through covpemtion with Tafvzoms Cempamess oo n

apand cos's szl channaly

The industrial chain analyyis of Taiwanese and overseas companies' medical equipment : strengri
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2. Internationa] Health Industrial Parlecollaboration mod el ofmedical aquipment inves ment
Establish a business presence in the park, jointly develop with core hospitals in the

Park, sellthe products domestically throughout Taiwan, and further export them
OVErSeds

B Cromrysen comapaniss astablivh beoadnea prevencs in the pek, and sutablinh 2 clows modiing redasionabis with the cors boapdtah in e park
B Cooperate with Tatwan's exchiing dormentic indmirial chomens 2nd obtedn paris 20d components 2t compaditive prices and of igh guality, avembhy
znd drmtal] the product in the park

B In addition o salling fo cone howpitahy, vafling in dormentic market in Taforan and cosewees mashedy via the nefwori of cons hospitah” phadciam &
zhvo poaadhie

collaboration model of medical equipment

International Health Industrial Park
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Orvagzazs companiss
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Example of medical e quipment witibizine Taiwanesecompames: eleciric wheelchair

Utilizing Karma's product development, mass production capabilities, and its sales
channels in the Asian Market, cooperate comprehensively with Taiwan's companies,
and entrust the leading of Asian market to Taiwanese companies
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2.The advantazes of drugs cooperating with Taiwan
Taiwan has a singledatabase for the use of drugs, and 1thas also signed Cross-strait Cooperation Apresment
on Medicne and Public Health with China whilst cooperating with China's comp anis, which contribute to
the R&D of special medica tion for ethmic Chinese inFast Asia, and the expansion of mariet sales
" Ths S F - fmcfiom. ooes RED = s fefoat of deag dovalop f= Es Aain 2llowa joims dovdlepmme 'Camane
p— g 2= Medizims mmd Publs Hedde' ollewa inm plafemof ct Boame i sl mm mme dmaga s b mesklniad,

meeusming indusssey fem both 1Sdey of the 1fees b joistly coodues RET covey efeew doug, I mddisen, o Tewes o SR amd 000 imfommmsinn oo mmes
mﬂikdﬁmdﬂ::fﬂhﬂq?mdﬂu:mpl:m:ﬂd:d:{m:ﬂ__:

B The ccopesicn of! fancSen: Towen bay 157 GMF g — ] G boncing g — | Exfucing that v both cfhigh qualey
md = compessive paos.

B Tee peeticn of mier aen- i addies zp:dqmﬁ:imw:m:md:mhmz:m ey, Tetwen'y e el
bare s sdvmmtaye i tomn of sooom e the Chinee mesdect. Thek po=tca with T panics cac cm cxpend cac taley chamach.

The industrial chain analysis of Taiwanese and overseas companies' drugs m_:t
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2. International Health Industrial Park-collaboration mod el of drug inves tment
Establish business presence in the park, jointly develop with core hospitals in the Park,
target Taiwan's domestic market and overseas market

B Croersegn Gormapaemien ey entahlinh bovioess prenenos in the Park, zod sstablinh 2 dows working relsticenien with the Joca] coneboagdtals

B Cocperate with Taforan's sxhting dormentic indmaria] chmters 2nd obtein prodech 21 compatithe price 2nd of bigh quality, swsmhhyand fmal] e
prodec in the Par.

B T addision fo safling to cons hospiiath, safling in domestic marked in Taioran and oveneas masbets 13 fhs sefororks of cone hospétaly’ plricien &
2o poandhls.
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International Health Industrial Park
Taiwanese Hospitals
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Example of drug utilized in Taiwanese companies: Anti-pancreatic cancer injection drug
Utilizing Orient FuroPharm's product development, mass production capabilities, and its sales
channels in the Asian Market, carry outcomprehensive cooperation in the development,

manufacturing, and sales of anti-pancreatic cancer injection drug
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1.Analysis of Tarwan's healthcare industry market

2.Business models and opportunities
in the International Healthcare Industrial Park

3. Summary
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Summary

Singaporean hospitals and related pharmaceuticals ° medical equipment businesses can
start operating jointly with Taiwanese companies by utilizing the International Health
Industrial Park to open up markets in Taiwan and China

B Tha aging phenomencn contimses 0 Snzanone, and the madic] marked hes 2n incantve fo contimes prowing. Homenes, woith regands fo the
proamotion of bealth care systemin Sogeocrs, it & sxpacisd ta the groming spaos of Sdngaponmn madicl] marbet & vl Bmated.

B O s other hand, Taioran & jumt bacoming an aging sodety. In the fotons, madical servios, Jong term e wenvicss, phanmaenticah, and medical

aqmEpment zre axpaciad fo grow comidenhhy Taman's govercment i promoting Jong fenm e drvaranas yiaber, 30 S0 the Fotons Tafwvan’s social
saten of health o 2nd long teem g will b moes obmt.

Taiwren 2 2 ypringhoand for the Asimn marbet.

B Trroogh e wailizaticn model wies Bnpaporees brapdinh aod bundeeas of the mediced snduatry srveat i Tadwam, 20t caly s therp aties e
Taiwranens marbed, bt they o 2o tzke the whols Auisn region & thedr terget market.

B To prosmons the development of madizl indatny, Tafwan govenmsment & planring o sstabivh the "Toernationa] Heeith Indotrial Pak’, theongh the
etabibmesnt of which, mors prafarsotial meemsres 2en be peovidsd, making the mods] of mopsration described above mors feadhls, zod the
chzrm of #mesting in Tafwen mom aadhy aoperimcsd.

B Whes related Singancrean bovinevyes 2 making oversas imvestmant, ey o wtiloe Tafoven, sapecialhy the [nternational Henlth Induatrial Pak,
fio plan 2 faeadbls drestment mods]l In the Etans thees vl be incmeusd potesntiabing for Singancremn companiss imvmting in Taioen.
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Overview of Tufts University

Tufts

Tufts University
* Established in 1852

* Renowned for liberal
arts and research
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Tufts

Tufts Student Body

» Total enrolled students: 10,837

— Undergraduates: 5,255
— Graduate/professional: 5,582

— International: 1,348

* Students from China make up the largest share of Tufts’
international population.

» Total full-time faculty: 1,339

Campuses: Medford, MA
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Tufts

Campuses: Medford, MA
School of Arts & Sciences

School of Engineering

The Fletcher School of Law and Diplomacy

— First graduate program in international affairs in
the U.S.

Jonathan M. Tisch College of Citizenship and
Public Service

Tufts

Campuses: Boston, MA
“Health Sciences Campus”
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Tufts

Campuses: Boston, MA

“‘Health Sciences Campus”
* School of Medicine

— Sackler School of Graduate Biomedical Sciences
— Public Health and Professional Degree Programs

* School of Dental Medicine

* Gerald J. and Dorothy R. Friedman School of
Nutrition Science and Policy

* Jean Mayer USDA Human Nutrition Research
Center on Aging

Tufts

Campuses: Grafton, MA
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Overview of
Tufts University School of Medicine (TUSM)

Tufts
A Brief History

* Foundedin 1893

* Boston Dispensary (est.
1796): primary teaching
hospital

— New England’s first
hospital

* Community focus
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Tufts

Tufts Medical Center

Tufts Medical Center

* Locatedin Boston’s Chinatown neighborhood
* 415 beds

* Certified Level | trauma center

* FloatingHospital for Children

* Tufts Cancer Center

* 45 accredited medical residency and fellowship
programs

* New England Quality Care Alliance
— 1,600 physicians, 550,000 patients
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Tufts
TUSM Facts & Figures

* Top 10 most competitive U.S. medical schools

* 808 M.D. (Doctor of Medicine) students
enrolled

— Largest medical school in New England region

* Staff
— Clinical Faculty: 4,477
— Basic Sciences: 161
— Interns & Residents: 1,487

Tufts

Sackler School of
Graduate Biomedical Sciences

* Graduate biomedical
science education and
research

* Ph.D. & M.S. (Master of
Science) degrees

* Interdisciplinary training
integrates basic and
clinical sciences

’r__-
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Tufts

Research Focus Areas

Public Health
Microbiology
Neuroscience
Cancer Biology

:

Tufts

Academic Publications

Tufts researchers recently published in top journals,
including:

Science

The Journal of
Neuroscience

Biological Psychiatry

Proceedings of the
National Academy of
Sciences of the United
States of America

Nature
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Cell
Cancer Research

Nature Review
Microbiology

Trends in Neuroscience

Human Molecular
Genetics

New England Journal of
Medicine



quﬂgrpnrating Asian and Western
Medical Traditions

* Goal: to lead U.S. medical schools in
developing translational medicine that teams
Western and Asian traditions

* Combining standard cancer treatments with
natural remedies

* Pain Research, Education & Policy program
joint M.S. with New England School of
Acupuncture

Tufts

Harris A. Berman, M.D., FACP, Dean
Tufts University School of Medicine

+1 617 6362177
Harris.Berman@Tufts.edu
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F ~ [Massachusetts General Hospital] fEEE&EH

' PARTNERS: | |NTERNATIONAL

HOEATE T H C AR

Serving a Global Network of Committed Health Care Institutions

Taiwan Delegation: Ministry of Healthcare and Welfare

YO Bin-€hang
WetZon:Kuo
Cheng'Wu'Chang
YoshikunisFazaki

Huitzu-Huang
Naoto Hirayama
Tsaiying Hung

Boston, (Massathusetts
20 October’, 2014

FOUNDING MEMBERS

Caneas InsTiTuTE

HARVARD MEDICAL SCHOOL

MASSACHUSETTS BRIGHAM AND BANA MeLeanmogeron. ULDING.
sasmmmosmm. gwwmsnosrm FARDER Nelenpesrr () SPAULDING VAmune

TARINERS: | nwremationa

Partners HealthCare: Introduction

Acknowledged leader in
Patient Care, Research, and Education

_—
v
4

Partners is:
¢ The largest integrated academic health care system in
the United States

* A national and global leader in health care excellence
and innovation

¢ A partner for institutions around the globe committed
to the same
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PARTNERS. l INTERNATIONAL

Partners HealthCare: Our Promise

Objectives of Partners HealthCare

Provide highest standard of care to patients

Educate, train, and empower a high-performance workforce
Discover and deploy life-changing innovations

Serve the needs of the local, regional, and global community

Extending this Promise to
Our Global Collaborators

High Quality & Market Community
Performance Leadership Stewardship

Brigham and Women'’s Hospitl

Founded 1811 Founded 1832

HARVARD
Teaching Affitiates of MEDICAL SCHOOL
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Partners HealthCare: Key Statistics (FYE 2013)

Operating Revenue

-Patient Services 66%
-Research & Academic 15%
-lnsurance Premium 13%
-Other 6%

Licensed Beds
Inpatient Discharges

Qutpatient Visits
Full-time Employees
Physicians (FTE)
Residents & Fellows
4 Clinical Trials

e
PARTNERS. l INTERNATIONAL

Partners HealthCare: Organization Chart

Center

Dana-Farber/

BWHCancer | == ===~~~ Partners HealthCare System

1
Massachusetts}

I Community Teaching Affiliate I

[ mar-n;.g Afflate I

L
Brigham and Newton- . Partners
Women’s General 3 M’:::::éh;:r Wellesley - Continuing PCHI
Hospital | Hospital | Hospital ! Care
Brigham MassGeneral | Spaulding
Physicians e Physicians - Rehabilitation
Practice Org Practice Org Hospital
& oy —
Faulkner R 1o Rehab Hospital
ean -  of Cape &
Hosphtal Islands
Sommrerramem—
MGH Institute of Shaughnessy-
e Health .~ KaplanRehab
Professions Hospital
i Matha's PartnersHome
e Vineyard e Vice
| Hospital
T e
. Nantucket
e Cottage
| Hospital
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PARTNERS. } INTERNATIONAL

How Do We Serve International Partners?

Traditional
Consulting

Short-term work

Limited knowledge transfer

Collaboration
Model

Long-term commitment
Knowledge transfer emphasis
Sustainable outcomes
Excellent patient care

Foreign brand and leadership
Challenging to manage
Questionable sustainability

No guarantee of culture change

Local ownership and brand

e,
PARINERS. | NTeRnATIONAL

Potential Areas of Collaboration
o

Clinical
Care

Education
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Academic Medical Centers  General/Specialty Hospitals Ambulatory Centers
« Strategy and model -+ Workforce planning
+ Inputs into business planning » Quality assurance and accreditation
- Governance and organization structure ~ Preparation

+ Facility, equipment, IT, systems planning consul-tatlons
- Complimentary research and

. Opgratlons planning/Commissioning education programs
assistance )

+ Benchmarking and assessment + Leadership development
- New clinical services, facilities, « Nursing professional development

systems, and technology Quality assurance and accreditation

« Mentoring for senior clinicians preparation

+ Remote clinical consultations, joint Network planning and growth strategies
case management, and patient
referrals

+ Inbound patient referral service
improvements
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Quality, Systems & Standards

gl Gty O gy ol il o

1g ol ) ig.o

ALITY RETREAT

Reaffirming our commity

quality patient care
0

« Understand best practices in clinical
and educational quality
management

- |dentify barriers and enablers to
organizational change

- Benchmark against best practice
leaders

- Define metrics and measuring tools
« Conceptualize Centers of Excellence
« Train quality champions

+ Leadership development
« Postgraduate medical education
« Clinical and educational mentoring

« Clinical and administrative
observerships

= Nursing leadership development

12
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Research and Discovery

B

¢ Definition of research vision and goals

* Research structures and governance

models

> Advice on best practices and trends

Education and training for research

scientists

* Accreditation preparation
° Collaborations with Partners-affiliated
researchers and programs

PHI Sample Projects

Bermuda Cancer
Genetic Risk
Assessment

Bermuda
* Established the
island’s first
program for
cancer genetic
testing

* Patient referral

program

City Hospitals and
Sofia, Bulgaria

improvement and
patient safety
* Nursing leadership
development

Clinics

* Quality

Lebanese
American
University
Beirut, Lebanon
Introduced a new
problem-based
curriculum that
changed the
method of teaching
medicine nationally

Alfaisal University
Riyadh, Saudi Arabia
Medical Center
development with
medical, nursing, allied
health schools

Corporation
Doha, Qatar

Hamad Medical

* Clinical excellence
* Women'’s Health
* Potential patient referral
program in 2014

Greenfield Hospital
Shanghai, China
*350-bed medical -
surgical tertiary care
hospital built in phases
with satellite clinics
* 3 Centers of Excellence:
Women's Health,
Cardiovascular and
Oncology

Saint Lucia Consulting
Beijing, China
Patient referral
facilitator agreement
* Cancer Evaluation
Service (CES) launch in
2014

National Sun Yat-sen
university “s Graduate
Institute of Healthcare
Management
Kaohsiung City, Taiwan
Leadership
Development Programs

Wockhardt Hospitals
Mumbai, India
* Clinical service line and nursing
development for national
specialty hospital chain
* Quality management and

performance improvement
initiatives
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Representative Projects in SE Asia

BEUJING

* Active: Patient referral business affiliation ~ also Zhengzhou

* Prospective: Large multi-hospital/health system development in Tongzhou district
SHANGHAI

eActive: Design/development of 300 bed medical / surgical tertiary care hospital and
ambulatory clinics, in cooperation with private asset management company (first of
private hospital network)

SHENZHEN

°Active: Development of patient safety and quality improvement program with Joint
Commission International accreditation as benchmark

URUMAQI

°Active: Hospital management, collaborations in stem cell, animal and cardiovascular
research

TAIWAN

*Active: Continuing Professional Development programs in healthcare management
areas

15
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Business and Market Development: Asia

Targets for

Relationships Potential Projects Project Goals

 Private entities and * Multi-year, multi- * Transformative
developers faceted relationships relationships with
* Public/private that include patient sustainable outcomes
development projects referrals, clinical, e Advance new models of
* First and second tier education and care delivery, eg
cities research multidisciplinary care
collaborations * Train physicians as
caregivers, not
technicians

16
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FOUNDING MEMBERS

9 MASSACHUSETTS BRIGHAM AND DANA-! MeLeanyosrrra SPAULDING. HARVARD MEDICAL SCHOOL
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