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Abstract

Following on the developments of science and technology, biotechnology
has developed many novel technologies and has broadly applied these across
the fields of medicine, agriculture, food, industry and environmental protection,
creating new opportunities in health care, crop development, environmental
protection and energy supply. The introduction of innovative technologies
including artificial intelligence and big data are expected to speed up the safety
monitoring and control of biotech product development while reducing
environmental impact, thus achieving a win-win for both economic and
sustainable environmental development.

As the world’s nations pursue commercial development of biotechnology
in the hopes of seizing market opportunities, Taiwan also pursues the
commercialization of biotechnology and has identified biotechnology as a key
development area for the emerging science and technology sector. Since
promotion and talent training for R&D projects is the foundation of Taiwan’s
biotechnology R&D capabilities, the Executive Yuan approved various
Biotechnology policies including the “Promotion Plan for the Biotechnology
Industry”, the “Taiwan Diamond Action Plan for Biotech Takeoff”, and the
“Taiwan Biotech Industry Takeoff Promotion Initiative.” These initiatives will
build Taiwan’s biotech industry value chains, increase the R&D capacity of the
industry, integrate domestic and international results of upstream research, and
promote in-house product commercialization to further broaden the scope of
the industry.

After years of effort building up the industry ecosystem and developing
the essential technology to support biotechnology, especially in the areas of
pharmaceuticals, medical equipment and biotechnology applications, new
products have now been approved for sale domestically and abroad,
manufactures are gradually integrating with the international biotechnology
community, securing opportunities to cooperate and develop markets, not only
showcasing Taiwan’s biotech R&D capabilities, but also supporting larger
scale growth of the industry.
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The Biomedical Industry Innovation Program (BIIP) segments Taiwan’s
biotech sector into four key areas: pharmaceuticals, medical devices, applied
biotechnology and healthcare services. In 2018 the biotech sector recorded
revenues of TWD 514.8 billion or an increase of 5.6% over 2017. Investment
in biotechnology reached TWD 55.264 billion, an increase of 5% over the
previous year. The National Development Fund of the Executive Yuan invested
in 14 biotech companies, 24 biotech venture capital companies, representing
total investment reaching TWD 11.3 billion. By the end of 2018, Taiwan listed
120 biotechnology enterprises representing aggregate revenue of TWD 252.5
billion TWD on the over-the-counter exchange. In addition, 62 biotech
companies were listed on the Emerging Stock Market and 22 biotech
companies were listed on the Go Incubation Board.

In 2007, Taiwan enacted the Act for the Development of Biotech and New
Pharmaceuticals Industry to provide funds and tax deductions for technical
research and personnel training to encourage firms to invest in R&D of
biopharmaceuticals. In 2017 the third article of the act was amended to
broaden the scope of regulations applicable to the development of the
biopharmaceuticals industry. As of the end of June 2019, 143 biopharma firms
where approved for business and the number of approved biopharmaceuticals
reached 346, of which 45 products were certified for sale. These contribute to
Taiwan’s year on year growing biotech industry revenue. It is hoped that as
more products enter the market, Taiwan’s biotech sector will continue to grow
and that Taiwan’s biotech industry will grown in recognition and

competiveness in the international marketplace.

As development of the global biotech industry diversifies, and integrates
various innovative technologies, new innovative energy and momentum for
growth will be contributed to the biotech industry. Taiwan is in a position to
make good use of its rich domestic biomedical and agricultural resources,
combine these with its excellent domestic telecommunications technology,
bringing in the biotech sector R&D to accelerate technology development and
market applications, and providing excellent biomedical services to Taiwan
and the world. In the future an integrated platform for human genomic data
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will be promoted, which will support the development of Taiwan’s precision
medicine and digital medicine, strengthen precision medicine, regenerative
medical technology and support digital medicine. This effort will help build
next-generation medical systems, through developing innovative medical
technology, and raising the development of the domestic biotechnology

industry.

This year's biotechnology white paper is organized into six chapters: 1)
Introduction, 2) Development Status of the Biotech Industry, 3) Biotech
Industry Policies, 4) Implementation of Biotech Industry Policies, 5) Strategies
and Outlook for Taiwan's Biotech Industry, and 6) Special Topics. The main
difference from last year's report is the addition of Digital Medicine to the
Global Biotech Industry Status report in Chapter 2. This year's Special Topics
analyzes an important issue: the Patent Linkage system. The topic explains the
government's push for Patent Linkage, several industry guidance measures are

put forward to support development of the domestic biotech sector.
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AAALAC

ACA

ACM

ADCs

AHWP

Al

AML

ANDA

AAM

ALS

APAARI

APEC

APC

ASF

ATRI

BIS

BsAb

List of Abbreviation and Full Name

R R R
Association for Assessment and Accreditation of Laboratory Animal
Care

LY RERT FRESL S

Patient Protection and Affordable Care Act
I e

Asian Consortium for the conservation and Sustainable Use of
Microbial Resources

M ES LW

Antibody Drug Conjugates
THEREHEAATE

Asian Harmonization Working Party
raiE

Artificial Intelligence

A ALY &

Acute Myeloid Leukemia

Mo RTEY 3

Abbreviated New Drug Application
AREETEERE

Association for Accessible Medicines
USRI LR R A

Amyotrophic Lateral Sclerosis
AR ERT BN

Asia-Pacific Association of Agricultural Research Institutions
LA E g

Asia-Pacific Economic Cooperation

5 5 P g

Atrial Premature Contraction

2 RR

African Swine Fever

MR AR EHBET B

Agricultural Technology Research Institute
T T

Bispectral index

EE Nl B Eak

Bispecific mAb
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BMCC i?fﬁ'ﬁ il

Biomedical Commercialization Center

BPCIA LR E RS - PP
Biologics Price Competition & Innovation Act of 2009
BTB RN ATFRFHASRG 2 A ARV
Berkeley-Taiwan Biomedical Fellowship Program
BTC dHEEFREHERLA 6
BioTaiwan Committee
CAD I N )li-‘,
Coronary Artery Disease
CAGR M EESLF
Compound Annual Growth Rate
CAR-T & EFRRXBELET wr
Chimeric Antigen Receptor T-cell Immune Therapy
CBD 2P SHEEDY
Convention on Biological Diversity
CDE Bz A FREERY <
Center for Drug Evaluation
CDMO AR FEZ2 4
Contract Development and Manufacturing Organization
ChV < R 3
Canine Distemper Virus
CE BEHMRER £
Conformite Europeene
CEIDDA THWAREF LAY
Center of Excellence for Innovative Drug Discovery in Asia
CGE L mE BT A
Capillary Gel Electrophoresis
CGT REME L EioRiz R
Competitive Generic Therapies
CHV xge T &
Canine Herpesvirus
Clv AR S
Canine Influenza Virus
CMC - k5B
Chemistry, Manufacturing & Controls
CMO 2 HL2 ARBE
Contract Manufacturing Organization
CNS R 3%
National Standards of the R.O.C
CNV #FLREIK
Copy Number Variation
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COPD BHLIE A

Chronic Obstructive Pulmonary Disease

CRISPR HEPQLEPRFROeP 2 £H 57
Clustered Regularly Interspaced Short Palindromic Repeats
CRO XEFL B
Contract Research Organization
CSO L FHRBE
Contract Sales Organization
CTA TRUTk & F W
Computed Tomography Angiography
CVD B A P
Cardiovascular Disease
DCB RPN ok Y L
Development Center for Biotechnology
DNA TR
Deoxyribonucleic Acid
EGFR 2R med EFFTHERE
Epidermal Growth Factor Receptor
EMA RERESEEL
European Medicines Agency
EMBC WA TFAFRE
The European Molecular Biology Conference
EMBO Lo e R
The European Molecular Biology Organization
ERP EEFTRAY i 0
Enterprise Resource Planning
EWG ICH & 3 i%/] &
Expert Working Group
FAO me Eﬂﬁ%&g#.@_%‘i
Food and Agriculture Organization
FDA (RS EEFERL
Food and Drug Administration
FIRDI PR ASF1IEFEFAT
Food Industry Research and Development Institute
FMD TR
Foot and Mouth Disease
GACP B ERE O ERF
Good Agricultural and Collection Practice
GCP BATRS R
Good Clinical Practice
GDP FEprEday

Good Distribution Practice
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GDP

GIST

GLP

GMP

GTP

HCA

HCIT

HGP

HIV

HMP

HPAI

HPLC

HPV

IBD

ICH

ICNB

ICT

IDE

IMDRF

INCI

IND

Rp2ALER

Gross Domestic Product

PR

Gastrointestinal Stromal Tumor
FFATRABRBUR AP (BLIRIR AL
Good Laboratory Practice

Fi g utlis 4

Pharmaceutical Good Manufacturing Practice Regulations
A B e .32..%‘1 [

Good Tissue Practice

x4 e W%

Human Cell Atlas

FRTafs

Healthcare Information Technology
AEATIET R

Human Genome Project

AUR LR TR S

Human Immunodeficiency Virus

AR P EYE

Human Microbiome Project

B RpIE g R

Highly Pathogenic Avian Influenza

® PR AP A 17

High Performance Liquid Chromatography
AR V' #

Human Papillomvirus

FREFEA R

Inflammatory Bowel Disease

Fp R R 5

International Conference on Harmonization
Rl L 1Ry

Intercostal Nerve Blockade

FRELGFH

Information and Communication Technology
PR EH R R%

Investigational Device Exemption

MR R EHZRLE BB
International Medical Device Regulators Forum
R AL SR A4 L

International Nomenclature of Cosmetic Ingredients
HETRR R

Investigational New Drug Application
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INER FrRRRIREIE EHAFAL
Institute of Nuclear Energy Research

INRA ZRARAREEFRT R
Institut National de la Recherche Agronomique
IPC R%E & o agss
International Patent Classification
IPM FEER
Integrated Pest Management
iPSC EX SIS e LE
induced Pluripotent Stem Cell
IRB CHRRLE ¢
Institutional Review Board
IRRI R%Efek 2 g o7
International Rice Research Institute
ISAAA RE £4 B3 RY IR
International Service for the Acquisition of Agri-Biotech Application
ITRI HRZEALIEEwEAT R
Industrial Technology Research Institute
JPMA PARERE
The Japan Pharmaceutical Manufacturers Association
KOL MaE R L ATA
Key Opinion Leader
LCA 10 SR LI BT ER
Leber’s Congenital Amaurosis type 10
LDT FHREP FRPFREFRN
Laboratory Developed Test
LDTs A3l A ¥R R RIE 25
Laboratory Developed Tests and Service
LEAP g2 b d
Learn.Explore.Aspire.Pioneer
LOC R%1 £313A 45
Locarno Classification
Mhp AURS & 35
Mycoplasma hyopneumoniae
MIRDC PEEA2BRLEFTHFEY
Metal Industries Research & Development Centre
MOU LY 3
Memorandum of Understanding
MRI PR & &R
Magnetic Resonance Imaging
MTA P 3

Material Transfer Agreement
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NARLabs

NCAR

NCBI

NCSIST

NDA

NHRI

NIPS

NITE

NMPA

NRF2

NSHS

OCT

ODM

OECD

OIE

OSA

PBTC

PCR

PCT

MM A RRE %P R

National Applied Research Laboratories

I EPHEREFLI LK IR

National Competent Authority Report exchange program
FREFFRL o

The National Center for Biotechnology Information
Rrd LSRR

National Chung-Shan Institute of Science and Technology
FTEL DY

New Drug Application

MB A RRFEL AL e

National Health Research Institutes

AR AR WER

Non-Invasive Prenatal Screening

PR ik A LR HAA L B
National Institute of Technology and Evaluation
SR X S

National Medical Products Administration
125+ e 7R-2 49 M F] 5

Nuclear Factor Erythroid 2-Related Factor
FEEETES IS

National Seed Health System

KERFDEE F

Optical Coherence Tomography

B PR ®

Oligonucleotide-Directed Mutagenesis

EAE CEH B B

Organization for Economic Cooperation and Development
2R 5L B

World Organisation for Animal Health

e PR F g

Obstructive Sleep Apnea

(R NBmE

Pediatric Brain TumorConsortium
TEREFEYF

real-time Polymerase Chain Reaction
L1 8 EiE Y

Patent Cooperation Treaty

LR ¥ £

Porcine Circovirus Type 2

e A B Fd -1

Programmed Cell-Death Protein 1
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PDX

PGG

PIC/S

PITDC

PIV

PLA
PMA
PMDA
POCT
PRRS
PRRT
PVB
RAISE
RCB
RFA
RMP
RNA
RWD/RWE
SBIR

SI’C

AR e R fEAS R

Patient-Derived Xenograft

T RS prra By
1,2,3,4,6-penta-O-galloyl-B-D- glucopyranoside
ek B SRR

The Pharmaceutical Inspection Convention and Pharmaceutical

Inspection Cooperation Scheme

LERR EERE TS T A

Medical and Pharmaceutical Industry Technology and Development

Center

EHREIAFN(FEFRBELZZNYTrRE) RLLRRRFTES

flgecs A= RiEL #F &
Paragraph IV
R
Poly Lactic Acid
IR
Premarket Approval
PAFFEFRBEFE PR
Pharmaceuticals and Medical Devices Agency
TERE
Point of Care Testing
BAAE R FE R
Pig Reprodutive and Respiratory Syndrome
3R R RS Ry
Peptide Receptor Rradionuclide Therapy
A e T
Paravertebral Block
ERAFRRAARVERETS
Rebuild After PhDs’Industrial Skill and Expertise
By e b
Research Cell Bank
SHE R
Radiofrequency Ablation

TR AP
Reference Material Producer
Vol
Ribonucleic Acid
R E R EHIRR
Real World Data/Real World Evidences
TAEEFRIFTFETR
Small Business Innovation Research
SHEEFET A
Supra Integration and Incubation Center
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SMDC

SMO

SNP

SPF

SPT

SRR

STB

TAF

TALENs

TCTC

TFDA

TLC

TSTA

TUDID

UDI

WES

WHO

WTO

WES

ZFN

A EFAGEN

Small Molecule Drug Conjugate

TR RRY ¥ BB

Site Management Organization
B e

Single-Nucleotide Polymorphism

&4 p R

Specific Pathogen Free

PEFR Y b R

Sleep Position Trainer

SR

Seed Replacement Rate
rE-REEFRIHASRT LA ARV R
Stanford-Taiwan Biomedical Fellowship Program
HEE A 2EREALE

Taiwan Accreditation Foundation

FEE T F0 T R

Transcription Activator-Like Effector Nucleases
LA AR RS BRE THRE

Taiwan Clinical Trial Consortium

R E PR Y

Taiwan Food and Drug Administration
kA1

Thin Layer Chromatography
FAFTEUCREBE

Taiwan Smart Textiles Alliance

FREHE-$u ingrsg

Taiwan Unique Device Identification Database
- oan ki

Unique Device Identification
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4ﬁwﬁ%dﬁﬂﬁ%ﬁﬁ’ﬁmﬁiﬁéwzﬁﬂﬂmé R AN
WEELFMEDEd o d BFEa it gl 22 FaaEs
G TV FRANFEREORE > EFPN A DA E o Aok A SR
HuF i o AEEd EHERER G WA PSP ET S DA
B2 H R ® o blde D G St B FE T PR E RN
At FAE o e RFAEFE -

PEFEEBRF LA fos i o BEAFEEY > LR
%i#ﬁWmiﬁf%¥%§%&ﬁm%w’ﬁﬁ%%?ﬁ4#www
#;;gmf.ﬂ"‘ I T W AN I e W %-m”em‘*f?&m;\-’ﬁ’ﬁiﬁ,ﬁ(ﬂ
Jfﬂ @ 1865 % Gregor Mendel . 2t $ 1% 7 4 7 i 42 » % B iE B 7
FExg il it SE%kE o mind § 1541 (Deoxyribonucleic
Ac1d, DNA): 2 % p il 8 ;ﬁ' %’f I *+ 1953 # d James Watson %
Francis Crick % F# DNA &0 %07 2 % 4 - Brr AR Eamy AR o

P& RUDNAS + BiE 5 A#H AL ATFIRSHE # A 1 KDNAD
MEHBA 2 S B EEFE 2 0 FehRhL o> B g vt 2 5 8o 30k
T i o bl4r 0 £ EDNARKIF - DNAZT A R jiF2 B & & F &
(Polymerase Chain Reaction, PCR)# fiF % » 2K 4 F= #8 p 8 T8 4] 17 2 34
MATHANE B A RN < BAF O B PR R R L
IR B - R2 BN P Geneteche g% > HEF S - BEoEH LK
% § % (Human Insulin) { ** 1982 % £ ¥ % W & 5 £ ¢ = & (Food and
Drug Administration, FDA)¥%2 /& F 3 o 4 el * { S F 0 5 ~ &
?’ﬁﬁﬁﬁ;£1ii%%’m%iéqﬁﬁﬁﬁ'\4?m%3§
IR EORE SN AR Ly R U et SRR S

M

&

DNAZ 4 $#HEF 2 L > DNASR L 7 i+ 7%
ﬂ,maﬁiﬁ@ﬁ%i’%ﬁzﬁmmeJ,m¢M%5ﬂR@w
o RFIERABTEFBFELF] O DNADZA L+ 5 P ERIFL A
%§4mig%iow%3déw FERPACFRCARE Y RS
S S e S Faa‘gtﬁv r A i\ A 71483+ 4 | (Human Genome Project, HGP) >
322003 & ¢ TE - EAHATIRE O o ¥ b 2 RS 4
SR ym\ﬁu~%m\<%ﬁm k%izk%ﬁ’%$gﬂ%m
C AN AR S WL - B g N B A - 2



AATFIRFE R A R AT RE - H R AL FAT RS
BAFIHES cHE THH IR EELAFTNLLEAFEYL b TH
2 H 7 B % 3> % | (International HapMap Project) ~" + « A ¥4+ F |
(1,000 Genomes Project) = ¥ #h » » &-4F 4 3Gk B & 5 g5 M B E (7 4p M P
3o bl4e:l A g4 $ 234 (Human Microbiome Project, HMP)~" 4
¥ w2 Bl 24 | (Human Cell Atlas, HCA) ; £ WP & KB m 7 7 805
.}%:_;,b'%i(%\ﬁ AP WAESCAHAR R P A3 ETRE F
f£d T /g% ? 3%  (Cancer Moonshot) » 3 “ e B I ~ K w A% ~
-5-?!};%?’]‘@ '}%Jﬁi%&%“/z ‘ér]’f%_f'%‘f Pl )%‘/Z‘:‘f-ﬁ—p’ ‘E'—f”"

AREATIMIEAA DR ATR 2 FEBITEEF O B 4o
AFIME 9 THE - FFAFIHEE LAWY - AHHME L 2F
PRRFFEIER ) NP g2 0] Ho PR kR
Fo BAFEBPEOFERE S CRIAAFE LA R B P
FE ALY AIARAKRAOEF - FEFT A Z It oo %ﬁvii-%f%‘f
P FROFR  RFRART BHRBEOEFLE S AT R
o EmHPre B AT FRDEAREE S A A FRERIDF R > WA R
BRHL I HE R R AE S TAHGERE RS B

4 e Ko B ;g)%;i)%Qi%Eég B¥ - -ax 1% ke
BB EES o HP 2 u?e&gépﬁmg} BeopoBiE 0 PR AR o AR
¥ 85 N R -BEEHE  EFLA%ERLZ ALEENE R
%»i#ﬁﬁﬁﬁ#WW%a BenAB g VML A Eehi Y
wmE e

—~EURMZER

R P2 P HEFL T P RDEE blio BERA S RS

%) (Convention on Biological Diversity, CBD)¥ 2 H# Hirenz s 2 24+
ﬁli"‘ﬂ'\’f?“l«f"aw‘}rmpﬁﬁﬁﬁ Hjprd #0238 P and & it
HE iz e it HiF ("Blotechnology means any technological
application that uses biological systems, living organisms, or derivatives
thereof, to make or modify products or processes for specific use.) o @ d #
Bl~ed v pd s 3R FE o2 3300 R TS g AR E TS
E e 5 (Organization for Economic Cooperation and Development,
OECD)» e H e iz TR* A2 P8 e L1 22 35
oA A et b &g ;{ru A4 R EfofRir2 L 5
g2 Fjr o (The application of science & technology to living organisms as
well as parts, products and models thereof, to alter living or non-living



materials for the production of knowledge, goods and services.) °
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E3 BIEMZE A D
(Z)A &8 AH 62

=)
Mo S ERAZLIA ErPES TR
)’%Fé%}‘l%%'ﬁpé E\‘ &

BRI L amEEdh BE

CIPTRERLFERELFLEPH THEALPEGH » FE DL ¥4
1 fﬁ”/?é%’.l’ﬁ% AR R B A B RET ‘Fp"]()‘ KR e
(F)AEBHAFRT G EME > B ELS I ASFE N 2 H
v oo
(TIALEFERAZERP F BT -
COBERF/IFTERNAE T REL B AF R FEIRD -
ABAETH AL AE 2ERE ’Eﬂ{&?*’%ﬁ%ﬁ%“%ﬁ%@%
ZAFRGIESE > AEKFFINARHE L > s HRAEHRS 0 B
A ‘:Lf;\"“* cHBEREwLH %El‘bﬁ/\ R RS ERRERE A
B ARTFIPRESOET > N LR FERT S LR M

‘LFL o

LAY EME  UFRL O R EREIFE - R E
Wit BT REIBATRER I A BHAEREFRY G
(Investigational New Drug Application, IND) » j&@ 7% - # 1 % = #
WhHBEREFFR»  TEETLIFTEET R - RA > - L EER
ﬂﬂﬁ%’*?ﬁéﬁié&éﬁ&;’fﬁﬁﬁjﬂw&’ﬁﬁi{
IRICE 'SR %’%%ﬁ*‘?fﬁ%“ﬂﬁ gk o A R A R R
4y b R RER O T AL R E i’ﬁﬁﬁ’?f'}ﬁf EHRE EAERE
REREITRBPERR o FHFRRZASE D H w F F (Premarket
Approval PMA)‘?‘ FoaFABIASGE LI 2AHAEFFSEY S
WE AR AR P HER P FTRENER A E 2 BT
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FEFAIFE -CEEFTRADORY - L7 E 2 i DR
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—  ERERTHHEERR
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H{r: fERTT

14,000 -~

12,048

12,000 -~ g 11,351

11,04
10,272 10,688

10,000 - g3y 8772 9033 9476
7,881
8,000
6,000
4,000
2,000
- I T

2010 2011 2012 2013 2014 2015 2016 2017 2018

M 2-1 ZEREE SRR

ZH KK : The Global Use of Medicine in 2019 and Outlook to 2023, IQVIA, 2019 £ 1 H -

BB

NER M RMER 2R FE & fI2F75T7 )
PA~d g BT 2 g8 s AL RRE R 2018 & F
OB A S 8,000 mE A L 2 E R i%—rr: 66.40% ;
MY RARSTF B RERREL D DE
EE R ER AL 2,859 ®RE AN 2 E
et 2-1 #1537 o

7% 2-1 2018 S 2RREE I8 H FI 1A
Bf: R %

e ?i“
S
—‘
*@
p 2l
$
\®)
S
(==Y
[0/e]

¥ % H 2018 # 4 8 3F |2014~2018 # CAGR [2019~2023 # CAGR
e B R 8,000 5.7 3~6
-3 R 4,849 7.2 4~7
-HM IR 1,775 4.7 1~4
-p A 864 1.0 (-3)~0
FroF ER R 2,859 9.3 5~8
8 1,189 3.2 2~5
&3 12,048 6.3 3~6

fifgE : CAGR : #HHE MK E (Compound Annual Growth Rate) °
Z R I : The Global Use of Medicine in 2019 and Outlook to 2023, IQVIA, 2019 % 1 A -
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%y IQVIA 03 & > g *  TE o
2018&3!’;1/r%%§’ﬂ23'&'ﬁ‘ f
2O RE FH R 995 B3
7 +

z;._’?ig v:i‘vlf%?%
SAR A 1 A RIPRY
;’-"’Kﬁ_ﬂ_‘]’%’*ﬁ

% 2-2 2018 = ZER AT+ K16 &8 5 5 56 5 5

HA: R %

B 54T % 2018 # 2023 # 2019~2023

837 8 8% £ CAGR

Oncologics(/ g * %) 995 1400~1500 6-9
Diabetics(" & #& % %) 787 1150~1250 7-10
Respiratory(** =% 5 5 * %) 605 700~800 2-5
Autoimmune(p % & £ * ¥) 535 700~850 6-9
Antibiotics and Vaccines(#1 2 % fr# w) 406 400~480 0-3
Blood Coagulation(#% & * %) 398 550~650 7-10
Pain(# 7 5 s * %) 397 400~480 0-3
Mental Health(# 4 5 5 * %) 355 320~400 (-2)-1
Immunology( % % & J * %) 342 450~550 6-9
Hypertension(% = /& * %) 299 270~310 (-2)-1

3 AERHERGCSEE BB SR BAF - BT - ER - HE - 2L - FH
KB~ O~ BRY-ME - +TBEERBETE 4 BFERK -
ZE B K IF : The Global Use of Medicine in 2019 and Outlook to 2023, IQVIA, 20195 1 H -

xﬁ:bi Genetic Engineering & Biotechnology News = #
f o L 4 54 % 5.0 7 Enbrel®s Herceptin® \thuxan
E Y g B R R A e R ;
A B EFEEES &rz\ 2 357 0 & H 2 ﬂk“'ﬁ 1';‘"_’
Abeie SR RERBME LE AR Y LA ﬁfﬁi%?r‘%
Humira® > %45 45 % i B & 2 l%iﬁ%p%?fLT » 2018 & & & 3

1% % > 23 19936 E A~ 0 KA %"!Jﬁz’xﬁf%*;ﬁ Hum1ra®44w
AR E R R s Frd] E R OB 0 rﬂ_fnsi 8 & £ g R o Merck
SP s 2 ¢ % B %R Keytruda® s 2018 & £ EF 11
BFERPER-FE ~P 227 IS B2 MMELITE R DFT
#ooBRHLHEEITRBFELEIL > FF TL71 BE A R 2017
F N3 88.3%020184’2}_311%4% ﬁzés*’ L3 TR AP E

-

e T Eliquis » Revlimid®% Xarelto® % /] A F + B o

11



% 2-3 2018 FEERAT - KM R HEH
B :EEXT %

= %/&-ﬁ z, ﬁ_ EXE Y - 2017 & | 2018 # [2017~2018 #
BRI | HBHE | L%

R CBRM &~ LR R

Humira (AbbVie) ¥ ET— %A pF S E 184.27 199.36 8.2
1

Eliquis (Bristol-Myers o

Squibb/Pfizer) FLsE o A 73.95 98.72 33.5

Revlimid (Celgene) A i 81.87 96.85 18.3

Opdivo (Bristol-Myers | 4 , 5 |

Squibb/Ono) 23 %5 57.63 75.70 31.4

Keytruda mow g ;

(Merck & Co) oL 2 ¢ % B 38.09 71.71 88.3
R ORM &L 24 R

Enbrel (Amgen/Pfizer) f,% ‘};ﬁg S AL R g g5 71.26 9.6
% X

Herceptin (Roche) bl ”Ij"\ T 70.13 69.81 -0.5

Avastin (Roche) BE YR 66.86 68.47 2.4

Rituxan 2t % X gk @

(Roche/Biogen) R A ENHT B 72.98 67.50 -7.5

Xarelto (Bayer/ Fost A 62.34 | 65.89 5.8

Johnson & Johnson)

ZHH R IF : Genetic Engineering & Biotechnology News, 2019 £ 3 f -

2018 = % ® FDA = 8 59 s A7 E + 3 > AT B 7%
o d 2-4 H7oF o R W 2017 £ 1 46 38 < tg A 4o {0 2010~2018
# eI 3aiE 3738 § o H ¢ 3t 4] #7 % (First-in-Class)3 3 19 7 >

s %‘T&# & Beeh 32% 0 & 32 Aimovig® - Crysvita® » Elzonris®
FATE AT PP BERG R EI R PN DR
BA Lk gk e

12




F2-4 2018 X FDA Bt Lz irdg

B&t RER # e gL
Aemcolo* Cosmo X A g fF —’5 =] F, P
Aimovig* Amgen/Novartis  |3f I# ¥ 2f R FiC
Ajovy* Teva BE R A E TR P
Akynzeo* Helsinn BoE R f R R R
Annovera* Population Council |[t£ i 4] % 2 £ %

/TherapeuticsMD
Asparlas* Servier BE/FCEEEHBT w Y 0)
Biktarvy* Gilead Sciences HIV-1 & % P
Braftovi* Array 24 % 0
Copiktra* Verastem T wi R/ M e R O,F, P A
Crysvita Ultragenyx X4 MEgp® o g FiC, O, F, B, P
Daurismo* Pfizer AR &R o, P
Diacomit Biocodex ZERBER o, P
Doptelet* Akarx ool R R P
Elzonris* Stemline * lm e M j]{ KERES - R FiC, O, B, P
Therapeutics
Emgality* Eli Lilly TER R > A BEEA
Epidiolex* GW SR B O,F,P
Erleada* Johnson & Johnson |# 3# R F, P
Firdapse Catalyst Pharma Fh-pépieg 4 g O,B,P
Galafold Amicus PE T FiC, O, F, P, A
Gamifant* Novimmune 23 B A E RF ML e T ﬁ%‘« FiC, O, B, P
we H bR
Ilumya* Sun PERE A AR R
Pharmaceutical
Krintafel* GSK g R&REB O0,B,P
Libtayo* Sanofi/ Regeneron & & @ ¥ & ‘wm* % B, P
Lokelma AstraZeneca 3 oin
Lorbrena Pfizer ALK 5 {4 (2L ) % % % O,B,P, A
Lucemyra US Worldmeds RO BN FiC, F, P
Lumoxiti* AstraZeneca Ll d i O,F, P
Lutathera Advanced 5% “ﬁu‘é Rl AR FiC, O, F, P
Accelerator
Applications
Mektovi* Array 24 % 0
Motegrity Shire BHEFFHET R
Moxidectin* |Medicines oAk B O, P
Development for
Global Health
Mulpleta Shionogi EIE AT AN A F, P
Nuzyra* Paratek P F, P
3+ RRUEBEBH —M EH B R : FiC ¢ First-in-Class 5 P : Priority Review ; F * Fast

Track: A: Accelerated Approval; B: Breakthrough Therapy; O: Orphan Designation®

R - B FDA, 20194 1 H -
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% 2-4 2018 FEEFH FDA Bt i 2 ¥788 )

B &L EEX Az $45° 2
Olumiant Eli Lilly by Ik ‘}ﬂ Fa? CRING
Omegaven Fresenius Kabi L 2 & 40 B R A F O,F P
Onpattro* Alnylam 5 I%‘ SA B FiC, O, F, B, P
Orilissa* Abbvie PERFIFPANE CRER A FiC, P
Oxervate Dompe e A E Y FiC, O, F, B, P
Palynziq* Biomarin PO R FiC, O, F, P
Pifeltro* MSD HIV
Poteligeo Kyowa Hakko Kirin [# = 7% FiC, O, B, P
Revcovi* Leadian MEM g E RS E LA ¥ |OFP
Seysara* Allergen P ERE VAR
Symdeko* Vertex R NG O,F B, P
Takhzyro* shire F R MR g O,F,B,P
Talzenna* Pfizer EC ’Jﬁl)% P
Tavalisse* Rigel oo RS R FiC, O
Tegsedi Tonis PR SR FiC, O, F, P
Tibsovo* Agios EMEE R FiC, O, F, P
Tpoxx* Siga E FiC, O, F, P
Trogarzo* Taimed T % il FiC, O, F, B, P
Ultomiris* Alexion PER M b B0 Rl o
Vitrakvi* Loxo Oncology BT RAREDD F ORI FiC, O, B, P, A
Vizimpro* Pfizer o] e R R O,P
Xerava* Tetraphase RPN LR L F, P
Xofluza Shionogi TR B FiC, P
Xospata Astellas AT RE LR O,F P
Yupelri* Theravance [ e
Zemdri* Achaogen % 3—] f]’\ B 4 P

o+ RAUEBEBHE —EHB R : FiC : First-in-Class 5 P : Priority Review ; F : Fast
Track: A: Accelerated Approval: B: Breakthrough Therapy: O:Orphan Designation®
BRI : XE FDA, 2019 1 H -

2 F FDA #a# 3 BATEF AR AH S > Pl ¥ ATE
GRS N I o= i S E PR - G ‘é; e 4 ﬁfb‘)’*‘fﬁs(* #
}'f\gng’iﬁgr%%j&’b% 208 )~ % (Fast Track) »
® BL 1 f 2 (Breakthrough Therapy) ~ & % % # (Priority Review)
% 4v ik % 17 (Accelerated Approval) % % & #8 4] » R_i¢ 37 &
BB H 4o 2 2018 E 1B SO MATE LD B F R QEF R
BR AR 34w nd 58%,43 FRSd - Sl hIrE S R

Bhaywo @A FEe ol ++/a$tm73% 2018 # % B FDA
f*«ﬂm%*?fm)?éwé,&i@;i if“[}is~7}d,fé§;1,f ERE

BLERER B e RS- fﬁ%%n—:ag_fr UOE R R 5
M i p 7% Gilenya® : Onpattro® 3 % — B £ 8 % 4 i §E B

14



it * # (RNA interference, RNAi)#¥ & ; Vitrakvi £ % - 3 4 % 7
B BoE AL TRK #r 414 o 4 879 378 2 7 2% chind n I
37 % Trogarzo® » % % B FDA 1.8 ch% — B HIV 4] 374 i2

o

E

A

2018 # £ W FDA ¥ 8 + 7 37 & eh? FRp o *UWLFELF
il 50% RAEAFUELSD DFEF L BFER 0 TN H
W BB e £ 02018 & $E b B 1 38 IF AT E h B |
AT d A ES TG > 2 B 74% A d A A FE S

> =

»

G S B

FTE T S BE LA D LRAMEL FAERLET E A
oo @ R hRTE N R RN Y e d
FWE 2B FED B b L F A RE T8 % B FDA
FER OV FEERRLIFAPAOBIPHAS > R T L
RAH =6 ) G ATHE LS BB 0 5 M-I WAL FE - 2018 &
£F A2 FEERLE - B PRE L RPN T1%

2018 & ® W -"Iéﬁ % 5 ¢ 1 & (European Medicines Agency,
EMA)$t £ + % e A % 2 5% 8438 » #2017 & & 5 o H ¢ J
FroE M B R D] 4258 0 B 2 2017 & 135 B o Aed 2-5 7w o
2018 #d i+ F nETE > N RERIohAAE SEE K S 0 F T 11
T[\’f’ﬂféiét?pgjﬁﬁﬂ%%iér}%éﬁiﬁ/&#%?ﬁ%ﬁﬁvﬁs~a‘%#é:ﬁ
Jﬁa\iﬁz\gbg;t/&;g\P\/,,\,;;/;\:ic;;;}j'fuiﬁﬁ;;ﬁa:gﬁoyfv},
P EMA#REMNSQEF ] 5 ficd ™ & & H 4 2001 # 3 3
B> 2018 & = g 2135+ B o & 2017 # H 4o o

15



BXHE EMA HERE E i 2 #rEE

#2-5 2018 £

P& E PEP iRE
Alunbrig Takeda 2] dm e R o
Braftovi Array 24 %o
Erleada Johnson & Johnson HwERK -

Imfinzi AstraZeneca EON R RE
Kymriah Novartis ElET By i -
Mektov Array 24 %o

Nerlynx Puma FU o

Poteligeo Kyowa Hakko Kirin HH T e

Rubraca Clovis Oncology R o

Verzenios Eli Lilly U B e

Yescarta Gilead Sciences T e

Alpivab Biocryst mERR R -
Biktarvy Gilead Sciences HIV -

Delstrigo MSD HIV -

Pifeltro MSD HIV -

Vabomere The Medicines Company / Rempex AARRER R -
Xerava Tetraphase AR N R L .
Aimovig Novartis W ER R o

Emgality Eli Lilly W EE R o

Onpattro Alnylam S e B o
Rxulti Otsuka BERbE R REFAY A AR
Tegsedi Akcea Therapeutics BRI p¥ -
Besremi AOP o R A g o
Cablivi Ablynx ol T o R s e
Hemlibra Roche Adld X -

Jivi Bayer Adld X e
Lusutrombopag Shionogi ool R SR e
Mylotarg Pfizer AT REY &R o
Ilumetri Almirall L W I
Lamzede Chiesi H B AR
Macimorelin Aeterna Zentaris 2 EFEEHELE -
Mepsevii Ultragenyx 5 B e
Myalepta Aegerion il SR
Segluromet MSD % 1173 4 ke
Steglatro MSD § I A4 R e
Steglujan MSD 5O A M AR o
Symkevi Vertex piE A
Takhzyro shire FALERGE o
Dengvaxia Sanofi FAAEG -
Shingrix GSK FREL R T o
Rizmoic Shionogi [

Luxturna Spark Bl AR R

ZR A - BXE EMA, 20194 1 H -
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% #5 Pharm Exec = & ehii3t » 2018 & >3k # - « & &2
2017 &% - < Bl o RMEERPUEL ARG o 2
576 R 2018 £ A L 4 ER A B GES ARWE 216 mE A 0 I
P Pfizer = @ 5 23 & < WE P 52018 &£ hE LY Joid F

453,02 ® ¥ ~ > ¥ 2017 # 4p§ > 1L & 53 5 Prevnar 13-~ Lyrica~
Ibrance » 4 % 2-6 #1775 o

£ 2-6 2018 FE2BRAIT+ A MSENFHEH

B : R
B2 E‘&\"r\'ﬁ f.ﬂf)i- %3@ 2018 & 2018 & a4 %I
R | ML | FEF?
Prevnar 13, Lyrica,
1 Pfizer iR 453.02 79.62 Ibrance
Herceptin, Avastin,
3 Roche 1‘%" 4 445.52 98.03 Rituxan
Gilenya, Cosentyx,
2 Novartis Er e 434.81 81.54 Lucentis
. Stelara, Remicade,
6 Johnson & Johnson (K 388.15 84.46 Zytiga
. Keytruda, Januvia,
4 Merck & Co ENcy 373.53 79.08 Gardasil
) Lantus, Pentacel,
5 Sanofi =N 351.21 62.27 Fluzone
. Humira, Mavyret,
8 AbbVie iR 320.67 50.93 Imbruvica
. Triumeq, Advair,
7 GSK &R 306.45 49.87 Tivicay
. Enbrel, Neulasta,
10 Amgen £W 225.33 36.57 Prolia
. Genvoya, Truvada,
9 Gilead Sciences ENy 216.77 38.97 Epclusa

ZEPR K : Pharm Exec, 2019 # 6 A -

g IQVIA = 7 H 2R B E F DR > AXBE2%E
e B AT E ¢ 3203 ¥ 4 i #F %2 (induced Pluripotent
Stem Cell, iPSC){fr 3 F & R & & FE'F R ehEm® 2 &4 B 7
(Clustered regularly interspaced short palindromic repeats,
cmwmii@$%#%%W%ﬁ@?\§%%%iw%@?ﬁ
ROREEFLE AT RREL R L IFE R PR
o o EF N R I I-#EH (Real World Data/Real World
Evidences, RWD/RWE)® 2 #7f ep # &4 A X 4% - F & € &K
~ B —"Ff FBE o U E A FERTA LT AIERF DL EE
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PRELED S FRETFATE L VBB AFGH e B
BORQE A S ERIRABRESRS LA R YR
B I %3/%@% BREX ¥ Q\i%gf;}b%gf)%f S - S A A
g F R BE R M T EnF B B 2 E RS B
B EREXDEAERERGH TR E M L R KE T
‘%éﬁ§3§3’$*#1$<ﬁrﬂ+§§;°r§$§IQ\HA>2'?rﬂ?Eﬁ1’2019-&
T 2023 & 23R E D H o B0 3~6%hiE B & £ 5 T 2023 &
BEF P 1SV E R

MTHRGRA P E L F LEZ L EREED SR
BN & FUE o

I~ 2 5 %53 5

|
|

ﬁ

AR R A P FE AR FE o g
F}%‘xlé”ﬁj:?’#w7l§’§b’§5’ P - NN BV S
P—? 2 £ o iy IQVIA 2 P ehid & 5302018 & 238 4 4 2
THRAECEY S 2,950 R E ~ ’T52014ﬁ|/7\ #’r%“@#:%
AL T AEIRRAF N RRESD SnA L o Y E R
HEh A2 P ELDFE L 22 P E LD F S 59% 0
B 17%50% F b § FaEx o p AL G 5% FEar® R R
:

$e
v 1‘4 Iifs ¥ ‘*r?ﬂ

SRR T

\:

9?7%’%—?4;}9’%’ A 2R Qg:‘l""iﬂiﬁ]?\o IZQ,F—.}%‘APE%,
2P EREITNLR BB RES LSRR RS
o2 F 19% -~ 18%% 17% -

i* 3% Genetic Engineering & Biotechnology News j&_% = & & 3R

?{m%?2M8Eﬁ4+4%%&ﬁ% LIE B 5 80642 i %
S8 2017 £ 754,64 B E AP 0 X E 6.86% 4o & 2-7 #o o
@é&#J&@ Eﬁh%é& A EEOFRE W 10 £
i%%%ﬁ’EﬁhWﬁ&J$7ﬁ’€?ﬁ%ﬁém1@%%
AoF b wm LA A S AR R 75.75% 0 B & 2017 & 4p vt o
= £ 8.93% > H ¢ x /w-},%: 2 ¢ % e Keytruda®2 Opdivo® % 1
i M B B 2k 883%% 31.4% - ¥ ¢ > Remicade® -~

Rituxan® - Herceptin® % & & % ¥l 4 HFAp L & 5+ 3 £ R
%ﬁ%ﬁ%ﬁOE*%%Eﬁh@L;#%w’wmﬁ&@%%
PliE 19479 % ~ > #2017 &# = & % 3] 1% -
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% 2-7 2018 EEZERETH ALV
HN :EERXT %

e < B . s E & )
ERECRE ¢4 | itgms (20178 208F 5L A5
5> , e
dgeR | HLH ¥ 3
b R BE S W~ B H sl
Humira (AbbVie) "f& ?‘;; B 18407 199.36 go | ¥ RIH
AR A
Opdivo (Bristol-Myers | 4 , 5 | H iy
Squibb/Ono) 24 %5 57.63 75.70 31.4
Keytruda W os o3 H vy
(Merck & Co) Wi 24 E R 38.09 71.71 88.3
KR OBM & L2 £ & kv
Enbrel (Amgen/Pfizer) :;& v ;; Tr; A 7885 71.26 9.6 | L
HE 3 3 3
Herceptin (Roche) 5 Ry 70.13 69.81 .05 | ¥ tRiAR
Avastin (Roche) HE SR 66.86 68.47 2.4 | PRI
Rituxan 2 a4 PRSTR H ksl
(Roche/Biogen) 2P AENHT R 72.98 67.50 -7.5
Eylea (R / B F R £ w0
ylea (Regeneron T, -
Bayer/Santen) (éivg)ﬁi e W % FE R 58.30 65.51 12.4 | %
Remicade (Johnson & s R H iy
BB & . . -
Johnson/Merek) AR R B S X 71.52 59.08 17.4
Prevnar 13 (Pfizer) LIS 56.01 58.02 3.6 ol

ZHH R : Genetic Engineering & Biotechnology News, 2019 £ 3 f -

EFH R E R SRR S E 0 R R R R
BEREE o PR FEEFATY SRR é'l%ﬂiﬂfﬁﬂ@;’” °
FrE AN E A F B Y o Rk 2 5 45 & % (Antibody-drug
conjugates, ADCs)~ F# £ |+ H tx <48 (Bispecific mAb, BsAb)% 4
AR iBF I P ELDERFGFA P o

SR Ed H BRIy nrcimie 3 ED LR D
do o 3 H PP K PR R R e o i~
B fm % LRLAE LR -}}ﬁ?p‘m”axaf«?%l&l,‘,
I o p o % B FDA = # ;Er ¢ ADCs # &% Mylotarg®
Adcetr1s® + Kadcyla® ~ Besponsa” » 3 & if B 4 % 2 &1+ % “?35‘.‘:"'
EH S RAENHET RN EREMT I Lo Vb
Tk R S e PRI AZWE 60 3E o

Lt E A
WA S t+_
E‘.

%
E4

4 %
|

—k

fm8~
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i e o |- "”T * 5 ﬁ*m%“'mf”ﬁ EARE N Sl )
Bopie Rl PR FF I RFE: B L LE R T
FoORERP i@f*éé}ﬁ'é%ﬁ‘ k5 # W24 F F P < (The National
Center for Biotechnology Information, NCBI)sh 5 L & 5 » 2 3k 5
323 B EF R ZE A 62 B BsAb o Bl4r ¢ AbbVie o &
DVD-Ig ~ Roche = # &7 CrossMab & > ® 2 5 Az 50 B 7 p i& {7
TWhidk e FIFHFETL FAEHFAERMES DR~ > o
i B Merck KGaA = & & ® R GSK ;}a” é‘- (R S LR
PD-LI/TGF-B ¢ fE = i fié & 30 4 % % 4 & % 4 M7824
( bintrafusp alfa ) & &% 3t 2L ‘mre 5 }{5% . & zts LR )’%4 (Human
Papillomvirus, HPV)4p M &k ~ "238 % ~ 5 H £ 5 BB g sk
AbbVie 2 # ¥ Teneobio 2 @ 2 TeneoOne = 7 ¥4 ¥ B M 1
2 TNB-383B(BCMA|CD3)it {7 & i% > Sanof' F 5’ s e EHEE M
FHMEF DG« AP P RPITELTL 2 5 # b/&l}%‘%/@:—’ﬁ
z B4R B H HkFiRl (Bispecific Antibody) ’? I =R A -
PR ERFEEERMES DY o

Bl B AT E e AL E SRR
F 3 ¥4 ek ~ 4 o ik 4 Cancer Research Institute bzt » H
L ;%:,zk\ i Tww LAEDTH L6 e i«’i#‘ff"
B~ MEBA Y ik B KpA 2 CD3 e R AN E
ol I Y 2017:&.%53 2018 & chifcdy B or > 2018 # 45~ R £ &
Friz B o8 B F) 3,394 58 > #2017 # 992,031 35 * tFH 4 o
ERE j;g]%“q“g,)%'éﬁﬁwﬂ;z&ﬂigf% P 2018 # 4L SR T B B
Hrd 2017 & 461 For 3 e 3] 2018 & 61 655 Fo M ME 7
%»)%Ij:é’uf Y mwﬁ VA S E TR A mE sk b
FHRE L8647 0 WX A kppAw n8l43F o F ¢ 52018 & ¢
% lllﬁé_rréém-%ﬂFDAﬁ}iiiﬁ » & 3 238 CAR-T f 2 > 8
3% PD-14- PDL-1 it &4 > m 2 13 CD3 = BB Ml -

" ¥ CRISPR #jirengf B p 5 3 > & B dp Bz i *
# & @ ¢ o Editas Medicine = & 4] * CRISPR H jtvio F % + 4
ik x 2 5 (Leber’s Congenital Amaurosis type 10, LCA
10)#7% EDIT-101- ¢ i i ¥ B FDA 1 IND % /&> #® fx CRISPR
B pFehTRk 5% o %2 B Christiana & & BB 4 3L FlSh BT 7 97
7 41 * CRISPR/Cas9 A Fl i iE L abrdr 4] 2 F1F 8 ‘o o 3R -2 4p B 7]
+ (Nuclear Factor Erythroid 2-Related Factor, NRF2)e1 7k ] % R >
¢ % g ko "2 ¥+ cisplatin ~ carboplatin ~ vinorelbine % it & { AR >
RE B 0 ¢ R R B PRk 0 XE T Lk hd ok

N
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% y% EvaluatePharm = @ e 7 44 > d 4 ¥
AN

2E IR S 4 ﬁ&g%ﬁ,44ﬂ;’g%4F4 . # ¢ Roche 2
Pt b By oid 2018 # 9 375 R E A 4 T 2024 E
387 ]/%‘i:;b”:'\zilq‘j:ﬁ’»“‘}*";-ﬁ S ed A ATH R

22 & 0 &k 2018~2024 & ¢ CAGR & 5 0.5% ° Merck & Co =
PR AN SRR 24 % E 5 Keytruda® 4 %g;'iﬂ‘g%cng
2024 & 4 ;}ﬂ%ﬂ«m e P 283 RE L X L 2k E - &
o @0 2018~2024 & (1 CAGR #-iF 10.9% - Eli Lilly =
%%ﬁf}[faﬁ-r‘% Trulicity® 7= #- & % Zpd 24 $ & 2.4 & 37 &
4 2.- » 3 iz 2018~2024 & 7 CAGR £ 7] 7.5% > 4r % 2-8 #f1 -

£ 2-8 2024 FE2ERAT ALY A RIHES
B : @R xT %

( (A
‘Jfﬁ

2‘"\ "{\_\ \4-

Lt 5
o
i

‘?‘“?s

# L BB 2018 # 2024 # 2018~2024 CAGR
1 Roche 375 387 0.5
2 Merck & Co 153 283 10.9
3 Sanofi 168 244 6.4
4 Amgen 192 215 1.9
5 Johnson & Johnson 160 209 4.6
6 Eli Lilly 128 198 7.5
7 Novo Nordisk 171 158 -1.3
8 AbbVie 207 153 -4.9
9 Bristol-Myers Squibb 112 151 5.1
10 | Pfizer 110 145 4.8

EHR R : World Preview 2019, Outlook to 2024, EvaluatePharm, 2019%E£6H -
2~ 5 L ®ES 5

PIE S e ‘ﬂi (World Health Organization, WHO) &7 %t
52016 & ;hwi];] *5'\:735 }% Fr P RPN 2 AL % (Gross Domestic
Product GDP) vt i ig@ 10% » % B> 2018 & gt &) { 3 &
11Ww§%4wgﬂ$f'@@;ﬁiiﬁﬁgﬁ,@@%@é
»ﬁﬁif?f%}%‘g’ s KRR S G ié@]?"\ﬁ?ﬁi&ﬁ%ﬁﬁﬁ*@ o B L #
ﬂ“F%““7?%?+w£’Eﬁﬁﬁﬁ%ﬂgwk’@ﬁﬁ

~vm,

?‘f%’f%f@_’%dg‘? ‘?ﬁ”f%“’ﬁ?%i“éi%%&% * oo kg ¥
W% 5+ 2 5 ¢ (Association for Accessible MedICIHCS AAM)(
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LELEARE LERE)DD LN 21T EERE L Fhi o
éiﬁﬁ]%ﬁvﬁf;‘:%%ﬁamsou@;meé 10 # & X ff & % 0%
AQHE 1 CVE R o FI o A F LESR YL AL R
Tﬁ%’)ﬁ‘ii”l%iﬁﬁ%ﬁﬂk”V—oégi[&bgﬁxiw’f—:ﬁf@
b B L Eenid * o ¥ ¢t ik EvaluatePharm 2 & 047 3 3R
45 2017~2022 & & 4| F 5chk B & mbﬁ;cfs;ﬁ 2 B
B H A5 1,050 x@sam v B¢ 2017 £ 2018 £2 8 LEF
P04z 300 E L F AW E LED HF KR PP

g BMI 2 @ cn3d § 50352017 # 230 5 L %9 39 5 3,191

/,El)i;“’ﬁ'*2016ﬁé' 114%0\'3“ P’tb&iimpiitgé;‘ﬁm
245 #2017 &3 HAYEL L 67 BE R T3 E S £
PO 2 RE LESFDALT% F2 LI T L udER D

AR R AT g o D B HCY K 150 RE A~ o

Rt 2385 - A F57 3 PHE2IRAERTI F
LY RARMRN S L E G L IQVIA X
%TTF’2017iEFﬂE/$m\FQ LB Y RS
h 88.2% - S EEET KA B AA o BB L E
B x e &5 258 L8 3o

ARAFLERZFT P AR 2016 FR P B LB
FALFE o S 2012 &4 B Rk R B B B Bren 289 7 4L
*%’3%«2018-&]%% _i(fi’Ll%,fkﬁ'Lz()lS_&llg ’fg‘-,ﬁ
90 5F A4 L - RALFH F & o FA P H L DL f -
BKF - FTMPLE- R I‘l%’t!ihf;\raﬁjf@‘f FE N
REF=H o o pﬁi@vmﬁs Fo R R e A

—h

i R
==
[v
% %
\}

PN SR

PSRN

. 3 155;. ET
|

LR A
3 «-\+-

4%&*{;@

PR S RRPEE-KpEE ALESGFHT L
PR LHEZ N o I3 - KPR F LF S AR D
& %Lﬁm%ﬁmﬁxﬁﬁﬂﬁﬁwéi2m9ﬂ4”@’g?
2453 B L E B8 - K P %oﬁﬂwﬁ%ﬁéwi”¢3?&
AV A A4 Y @a Sandoz 2 P h¥ L F Atorvastatin 0 P £ % -
BAREFEET - REFH i F x5 o

bR TR A EREEE S B BN R
Plaodigm 5 %2 11 BB Lo BEMeRM E857 k- T
b2 BEEREEKE - REENESERTFRES
Bt B A BEB L DT E o PR T g RAEREF NP S
ASEE WA FRYH > 8a B LERF P TR
CIEJES) eyl 3
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V[?‘E]’_"“z"ﬂ‘ﬁfﬂfﬁﬂ'i?é
3% ¥ ¢k 52018 &# ¢ AP
P 374 ¢ 3-(Abbreviated New Drug
T1 38 > & 3 16 38 3 8 pF 4%
A °F§ 3\3\1‘%4—‘» AL %iﬁ%‘%é}f’z # % ® FDA 1 ANDA 7
1§E’f,fp I 2018 &# K P R
. ® FDA %% 7 ANDA
4 EF R o

xiﬂd’u%m%ﬂ:m?
E%@Rl%ﬁ‘«#«*fé‘f"%m

%ﬁ%i 12.07 & £ ~
?fi *—‘?—‘f(ﬁ@g"ﬁ [FE]

.
o
S 1
o
©
o
b
>
< Z 3
U
3
-\1 L
J
’ﬁ&
e
[

cF LELH o PR R B 4 - 2018 £ £
D ochte® s 1,021 58 > ¢ 5 W 211
3 2>
AN

<

SR L
7 FDA ﬁ }" g

B HP ENE - BELEET 99 1§’L’v|41r'ZMylan o e
Dr. Reddy’s o F H AT iéf/,%‘ N R g %? . TF Suboxone\ Teva % &
2}‘ ’J\ﬁg’z’;}%‘m S /\'—"};‘m?

2% p B s+ E EpiPen v
EpiPen Jr ~ West-Ward @ % = @ % 2t Bp £ 5 ch & L &
Zortress > ™ %2 Watson % % 2 & % 3075 5 o 5 F**;,;; ~ ¢ R Z R
eh % ¢ % Brilinta -

A

FWFDA 4 § L1 3 » 0 i faddradys o ¢ &
7 ik % ANDA # 2 L § (Good ANDA Submission Practices) »
P ANDA % & a8 % L0 485 % 2 ANDA :*f& § B R # (Good
ANDA Assessment Practices) it £ & FDA ¥ 3% ANDA e
B F AR 0 R AT 0 R F s AR
A BHRES{E R ERES P LRLEIRNE LERD S
70 Ml S N 2 NI kAl sz AR B Res
gL Bogspgg b ’iEﬂFDAﬂf&fnma— B L E LR &
(Competitive Generic Therapies, CGT) » £ ¥4 £ 3 N #77] = &~ >
RApH )3 BB 3 QB 102 A SWEPREFF TE5 180
T UH R EFST F RS R R g
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£ & FDA & £ 324 :% 100 fit"ﬁCGT‘?'?ﬁ“
—;E': A ]}E’ m% it 4o PR/])? USP = ;; %‘:"
CGT?%@&"J”J%‘T "é-‘f-'_ii’ 2018 # & » 2 i FDA ¢ 2,8 5 7%

v
o

458 d R R & Eﬁt"/r}ﬁwfﬁﬁ s
B oA EERH DIRE LS B L e F
T E 2 - o ur\#;iﬁ]FDAmiﬁ 2 T = It

WE 2Ry - BHTASAANEEEFAZRE AL
28 % 0 p 2006 £ Pou W - Iﬁ*##ﬁl;l}i%é{«’\ﬁﬁi%, #
omnitrope ™ k 2 ig 4 ¢ PE ISE S4E A Fp P ER H Y <
7/ Humira®# 3 % 4 # 52 Adalimumab 7214 2 & % > £344 8
5 H = 7 Neupogen®ia % %+ % 5.2 Filgrastim /& £ & A » i&
Pl 73 > drd 299753 o ¥ P AR BEIJLE S FRE

Bood G 2 ESEE P .
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#2-9 B EMA ERHE B2 A YD SE

HEFF (31 ES | 1tiAR (REIGZIFRULESLE
Adalimumab  |Humira® B R M & X i |Amgevita®, Solymbic®, Cytelzo®,
LE s SRS Imraldi®, Halimatoz®, Hyrimoz®,
Hefiya®™, Hulio®
Bevacizumab  |Avastin® BES KPR T Mvasi®
B ¢ R A
Enoxaparin Lovenox® FaE o A Inhixa®, Thorinane®
sodium
Epoetin Erypo®/Eprex® P~ p AL R AbseamedQ Binocrit® Epoetin Alfa
BEORMETEBE Hexal®, Retacrit®, Sllapo
Etanercept Enbrel® BR R rg,g & %~ 2 4 [Benepali®, Erelzi®
N S A
Filgrastim Neupogen® g F i:gt]i I Accofi1®,®Filgrastim@}lexal®,
PEN & M e¥ ¢ M |Grastofil™, Nivestim™,
fﬁ,ﬁ%‘f—r%&é AT Ratiograstim®, Tevagrastim, Zarzio®
Follitropin alfa |Gonal-f® *E Bemfola®, Ovaleap®
Infliximab Remicade® 2 4 g~ B & %~ 2 |Flixabi®, Inflectra®, Remsima®,
TR P Zessly®
XoEE PR
Insulin glargine [Lantus® W Fk Abasaglar®, Lusduna®, Semglee®
Insulin Lispro |Humalog® WE R Insulin Lispro Sanofi®
Pegfilgrastim [Neulasta® At REEY & Fulphila“'i, Pelgraz®, Pelmeg®,
FoBE R Udenyca®, Ziextenzo®™
B 5 S
Rituximab MabThera® z»ﬁ Ik ,‘ﬂ B & s 2t @ [Blitzima® R1temV1a ® Rituzena ®
kT R Rixathon® R1X1my0{ Trux1ma({
i;Hr = Iji AR )‘;‘5 S
Somatropin Genotropin® EAEAS - RS Omnitrope®
Teriparatide Forsteo® R e B Movymia®, Terrosa®
Trastuzumab Herceptin® Fu “i]l)% Ontruzant®, Herzuma®, Kanjinti®,
Trazimera®, Ogivri®

EHRRIE : BB EMA, Biosimilar medicines, 2018 £ 11 H -

FRAP ML ESDZRGFER2EFENHRE > 2K
FDA i 35 & % ﬂ g T PR # /2 % (Patient Protection and
Affordable Care Act, ACA) > ** 2009 # i i 2 @ & £ § 5L
£] #7:2 % (The Biologics Price Competltlon and Innovation Act,

BPCIA): 2 2 Fjpim &L+ 3 38 %ﬁ# I o Hi{s 52015 & 3
Py % - Bd Sandoz 2 & 2 Amgen 2 & * 3N b e BHE
4 %+ % 7. Neupogen B 3 14 $ 4p 4 2 5 Zarxio» T 2019
E 40 K e E 19 A FpinEERE S 5 dod 2-10 7T e
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#2-10 XE FDA EHE Eii 2 AYHIE RS

BAEEH/IAF R e ol e f AR 3B PRaE | REEXF/
P | A& EH
Zarxio /Sandoz g0 i (BT ARG i R EREE Y g5 o3[Ameen/
EREO c I "7 |Neupogen
Inflectra/ infliximab LA B MBS RN R R 2016.04 Johnson &
Celltrion PR A N S AR T S " "|Tohnson/
Remicade
Erelzi/ Sandoz etanercept ARhORM &L 2 LR LR 2016.08 Amgen/
B e """ |Enbrel
Amjevita/ adalimumab |#F & 7% B U CFE AL F[2016.09|AbbVie/
Amgen R A N D Humira
Renflexis/ infliximab LA B MBS RN R 2017.04 Johnson &
Samsung Bioepis P A NI S R ¢ A T N " "|[Johnson/
Remicade
Cyltezo/ adalimumab BhOBME X FEEF L /% 2017.08 AbbVie/
Boehringer PHES L s mEA KA RS - """ |Humira
Ingelheim
Mvasi/ Amgen/ oo cizumab |28 F & > R~ ek~ TR 2 T (yg17 gg|Roche/
Allergan TEHERE R E o Avastin
Ogivri/ Biocon/ trastuzumab h g;]—,\,% ’ 2017.12 Roche/
Mylan Herceptin
Ixifi/ Pfizer infliximab LA B CME N LR R 2017.12 Johnson &
AN N SN R 2 T N Johnson/
Remicade
Retacrit/ Pfizer epoetin alfa BAETHRR - PR 201805 |Amgen/
""" |Epogen
Fulphila/ Mylan begfilgrastim ERAF ALY &op TR 2018.06 Amgen/
Mg TR T R o Neulasta
Nivestym/ Pfizer filgrastim £ FAMEY & VR BEh ‘t}_%‘ v 2018.07 Amgen/
Mo T T R o "' [Neulasta
Hyrimoz/ Sandoz adalimumab |#F & 7% B SR CFEREFRLF 2018.10 AbbVie/
BEEB L s wmE kRN S Humira
Udenyca/ pegfilgrastim A A R Lo BRE WG 2018.11 Amgen/
Coherus Mo Tk TR e Neulasta
Truxima/ rituximab ek &N HT R - 2018.11 [Roche/Biogen/
Celltrion Rituxan
Herzuma/ trastuzumab | F B o B E R EE P |55 1o [Ameen/
Celltrion B TR KT o o " "INeulasta
Ontruzant/. . |trastuzumab i “‘F"%’ ° 2019.01 Roche/ .
Samsung Bioepis Herceptin
Trazimera/ Pfizer trastuzumab iR e 2019.03 Roche/
Herceptin
Eticovo/ Samsung etanercept BhGRM S X 2 4 B LB 2019.04 Amgen/
Bioepis e " "|Enbrel

TR R : EBF FDA, 2019 F 4 H -
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Shed A A E R > R

FDA »*+ 2018 & 7 * #

4 P4 0 # R 7 $53 F (Biosimilars Action Plan)» #- 32 4 # 4p
TRER R fggg%woF%;mFDA*%ﬁiw%%ﬁ

ﬁ%ﬁ@ﬁ,vkbﬁﬁ%4%ﬁwww

50 R g

o 4
%’u&¢4#www BT E o H P AeiE 4 fegp i B
r'r'm—r’ L REFAPFPPUEERZE VI EMEE LD

”%@éz$~mﬁw4#www FREEFOPE A
L BB A e X ’4\1534,_%‘_3#"1*’&}3 \?i‘fr’iﬂ-“ﬁ%‘.rjﬁ?
A ﬁ@*#wwﬁ wmﬁéﬁ’kﬁi”#wﬁ%&ﬁﬁ
> ¢ 45 % B FDA (hZ £~ R nE f137 3 2 % &/ ehfe
wmE o

HEFEFREAEPL AL EEOER - WA PR e

gﬁﬁ’%@@uﬁﬁéimlﬁ4#ﬁ
R FR OB R o
%%A’%‘@ia&»4%www%
Sandoz = #

HKEAPFEE ] AT ATE
4o 1 Pfizer = & ~ Merck

sz

»mm

# ~ Amgen =

#E
R e i;‘,%ﬁiﬁ%]"ﬁ B
ﬂ“4hwu B

» Celltrion = # ~ Samsung B10ep1s 2} 2 ;; VITEE G
gt :3?- @l*‘a"' o oe FE

# ~ Teva = # ~ Mylan

NP E KGN A A E RS R~ o

Iy

YR FREH

% #% BMI Research = # ¢

e E)
HPFRAE 3,891 mE AT 2021 £ F

ﬂ”“fﬂ?;«a‘ﬂk, ’2018ﬁiT1:P5}§£

= £ 1 4,625 HFE ~

2018~2021 # 2. 4F & & = & ¥ % 6.5% > -!1:“@] 2-2 #15r 2018 & 2

I‘J:'FE}%‘%:’H T B B I]j:_:-H-'f,' %0404

d T Ha 47.5%

—ﬂ'(lﬁ}:\r-q\?@\*"&:’ iﬁi‘r‘iif—m250%, H‘,‘f‘;?v:’;i\l’kﬁ
H21.0%; ° 2 Awd 4.0%; ¢ LaE2mpll 25% FH#a

T AR RED BEHE LA RS A
FTEE A e E G R
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B{I: f3R7T

5,000+ 4,625
4,500 -
3B 4,000 - 3.892
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Becton Dickinson
Siemens Healthineers*
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Fresenius Medical Care*

HE4% 2013 &£ (2014 & 2015 & (2016 & (2017 & 2018 &
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28,833 29,710| 29,953
26,994
21,390

19,784

27,522 25,119 26,592
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F BT P HERFERIRE PRGEE o BB e o
Toobs RPN ATER G ST E R 4o 4 K B2 PR E R
%o FRHEBEHAFSACAGRY £ 3] 6.5% et H M Fo iy B
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# 3.000 2EY
1.592
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2012 2013 2014 2015 2016 2017 2018
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3 2-13  2013~2018 535 B BUBE A LS B

& E 2013 2014 2015 2016 2017 2018
¥EE(RR) 824 832 772 795 801 803
BMP FIR(R) 350 350 320 320 357 358
KEELXER) 19,000 19,000 18,500 18,500 19,000 19,055
e E(R) 196 197 261 314 292 301
BroE(R) 992 999 1,021 1,267 1,422 1,510
poa oo 76:24 76:24 66:34 61:39 64:36 63:37
BAp+FFER 1,620 1,634 1,532 1,748 1,931 2,012

RORACHR ¢ BB oE A B B8 TR 0 BB oL 2019 4F o
L~ a & gA

AEE FUMA LR E L EFE gl £ R ERP D
BiicoHdugpbraifat REUFL ROSTREDLDFERE
Bt AAF - AL WA REF R (T L5
8 # % )(Taiwan Food and Drug Administration, TFDA)&% 4 & &
T, AR & LR %5 oA - 7%‘« (Pharmaceutical
Inspection Convention and Pharmaceutical Inspection Co-operation
Scheme, PIC/S) ¢ A M2 - > Mp W1 f7™ 9 # & PIC/S2 2
% 5 % i 2§ (Good Manufacturing Practice, GMP) » % & & F ¢ i
B %R

8 & % it > 2018 &£ & A Wi i PIC/S GMP %
Pl EL R 141 e 20 RN WEL PG 126 Fo did
138 7R &1 fr o 23 H B 3 FHEI RR A B L AETII0(
THRAFEEIN) FRRAFRER EP AL (T AN
#7)(Institute of Nuclear Energy Research, INER) % B4 @] /2 4 R 7 &
A3 k(T i # R % e )(National Health Research Institutes,
NHRI)
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2% 2-14 2018 - 3R B 17 38 SR ij - ACHE H T B /3

HA - HrERET %

e g
# ¢

B R % (2017 & (2018 # | = £ F | B RS % (2017 & [ 2018 & | = £ F
1 |2 R 34.89 32.92 5.83|% B 201.67| 214.95 6.59
2 [P R 24.32| 23.51 33314 W 143.99( 170.16 18.18
3 |p * 10.06 10.70 6.29|% f W 91.46| 127.08 38.94
4 | I pE 6.43 3.78| -41.19(iz ® 92.17 95.54 3.66
5 |A&s 7.60 3.68| -51.52|% 4 67.49 84.03 24.50
6 |4k 3.82 3.16| -17.34|p * 57.64 73.25 27.09
7 %fﬂi}ff 2.41 2.65 9.89|%& ~ 11 51.45 60.06 16.75
8 ij‘ ¥ 2.44 2.61 6.98|k % W & 44.16 48.91 10.75
9 |8 k& I 2.58 2.200 -14.62|%F R 47.17 47.11 -0.11
10 |#F74c 8t 1.14 1.68 47.02|* £ + 35.09 32.46 -7.49
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7% 2-15 2018 IR RIS i A H B
B FTEWBT 0 %

e iz

- B Re 2017 & (2018 & | = £ & Ff. [2017 & 2018 & | = £ &%
(N 9.37 9.81 4.92|% B+ & 26.56| 28.71 8.10
2 |p A 5.21 594 14.01|% & 7.18 8.38 16.77
30 |F 4.92 5.09 3.46|p * 6.41 8.02 25.16
4 B R 4.25 4.30 1.18|5° B 5.54 4.49 -18.97
5 R 1.96 2.08 6.12|% R 8.15 2.82 -65.40
6 |7 B+ 2.53 1.99| -20.72|& = {1 2.34 2.48 6.34
7 |2 0.19 1.71| 800.00|4& & 1.71 1.75 2.27
8 |= & 0.98 1.32|  34.69|% B 1.48 1.61 8.94
9 W 1.41 1.16| -17.73|& 57 0.92 1.06 15.69
10 |& ~ 41 1.24 0.96| -22.58|7 L 1.00 0.98 -1.64
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RAEF o NE AR RREE R B Lt
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S E AP i BT R EG AR
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