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Abstract

New drug development, from drug discovery, preclinical studiesto clinical trials, is a lengthy and
costly process. It takes about 10-15 years to bring a new drug from bench to bedside and costs about 2.6
billion US dollars. Drug discovery and preclinical studies account for about 40% of the total costs. The
advances in technologies such as data analysis, machine learning, and artificial intelligence (Al),
likely bring a revolution to the drug development process. These technologies hold the promises
to reduce time and costs for new drug development, and hence to improve the efficiency of entire

pharmaceutical industry.

In this study, we reviewed the development of Al technologies, different regional/national
policies for adopting Al, Al applications in life sciences and possible issues related to intellectual
properties (IP). Globally we identified 69 Al-driven companies dedicating in drug discovery. We
further analyzed the deals among big pharma and 16 Al-driven companies in the area of utilizing
Al in drug discovery and the patent profiles of these Al-driven companies. Consequently we
would like to depict the global trend and key strategies of Al-driven drug discovery development,
which can facilitate Taiwan to infuse Al technologies into her biotech and pharmaceutical industry

to enhance her competitiveness in the world.

Our study revealed that the development of Al-driven drug discovery in the three leading
countries, i.e. USA, the UK and Canada, is a consequence of ‘market pull’ rather than “science-
technology push’ by the governments’ policy. In terms of business model, an Al-driven drug
discovery start-up usually chooses one (or both) of the two business models: one is focusing on
R&D of Al technologies and commercializing the Al technologies through the cooperation with
pharmaceutical/biotech companies; another is a traditional biotech model, where a start-up itself
takes drug candidates discovered by its own Al technologies to clinical development. As far as IP
protection is concerned, some companies adopt trade secret or filing drug patents, instead of
directly filing patents for their core Al technologies. For talents in need, bioinformatics scientists
who have expertise in both biology and computer science are the top priority; however, the
interviewee of our study implied that programming engineers and data scientists are more

important than those with biomedical background for a successful Al-driven drug discovery start-
up.
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Based on aforementioned findings, our study suggests that in addition to implementing the
policy to promote Al-driven drug discovery, the government should have commercialization plans
in place to ensure the technology developed can domicile and grow successfully. For candidates
to receive the government’s grant and support for Al-driven drug discovery, they could be any
organizations or companies with Al talents, and are not limited to those in the biotech industry.
Drug companies with an R&D division that would like to adopt Al technology for drug discovery
may consider first setting up an independent subsidiary dedicating to Al technology. Once drug
molecules are successfully identified, the molecules (together with the subsidiary) can then be
transferred into the parent company for further development. In order to fortify competitive
advantages via IP protection, Al-driven drug discovery companies can strategically maneuver

different tactics of trade secret, substance patents and algorithm patents.

Keywords:
drug discovery, artificial intelligence (Al), biotech start-up, technology development strategy,
Diamond Model
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together-to-create-historic-partnership-on-ai/ (last access on 2018/10/06)
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https://www.theguardian.com/theguardian/2011/may/12/deep-blue-beats-kasparov-1997
https://www.theguardian.com/theguardian/2011/may/12/deep-blue-beats-kasparov-1997
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B3professor John McCarthy: what is Al?/ basic questions, Stanford University, from
http://jmc.stanford.edu/artificial-intelligence/what-is-ai/index.html (last access on 2018/10/06)

)

WUE)(RiEFr = 2H- W &

Vgnig 4 (GF) (2017) - AR A 1 E - A2 Al L 4h 68 B w4
F A) o %H o (B F 1w 2016)
50Oberndorfer, C. (2017). Research on new artificial intelligence based path planning algorithms with focus on
autonomous driving. (Master Thesis, Department of Geoinformatics, University of Applied Sciences Munich,
Germany), from file:///C:/Users/user/Downloads/master_oberndorfer.pdf
B 2x 14 (212 F)
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2.2.1. Google

Google #4 = & Pichai ** 2018 f%7x .+ 2 & 7 Google 3 B * 1 &= B RA > »

2R AIE R B AT chip A
3.1’#%‘—7‘5};;}"‘6 TR R
A%tA g E T

S.p » R R A

6.0 F1 5 5 Axehg R

7.0 ERPIGE R E

"McKendrick, J. (2017, September 9). More artificial intelligence, fewer screens: the future of computing unfolds.
ZDNet.com, from https://www.zdnet.com/article/artificial-intelligence-the-new-user-interface-and-experience/ (last
access on 2018/10/06)

8Cearley, W., Burke, B., Searle, S., Walker, M.J., (2017). Top 10 strategic technology trends for 2018. Gartner Inc.,
from https://www.gartner.com/ngw/globalassets/en/information-technology/documents/top-10-strategic-
technology-trends-for-2018.pdf (last access on 2018/10/06)

PTidke, S. (2018). A review of basics of artificial intelligence. International Journal of Computer Engineering and
Applications, 7(2).

20berndorfer, C. (2017). Research on new artificial intelligence based path planning algorithms with focus on
autonomous driving. (Master Thesis, Department of Geoinformatics, University of Applied Sciences Munich,

Germany), from file:///C:/Users/user/Downloads/master_oberndorfer.pdf
23220 -
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Mobile First (T2 F ¥F % BT ARBUFRAIFEA R I - Y4 e BFELL:
@g\ﬁgé\mﬁﬁAﬂ’F%&mm73+@%ﬁ¢&%%&%’¢WiﬁNm%0
I 3 B Deep Mind ~ # % 4 % B} Google Brain ~ Google Z = 4 1 fr & F B & ¥
PRI AR =R S TR

2.2.2. Microsoft

Hegc»t 2016 # £ %27 - £ 5000 4 87§ 2 1 f2 R 0 B A I HER B B b
T 2017 Ep4dEY > BT A1 E  r 2P HS D oM £ IS
BEH {5 FR o M CEONadella~ #9179 § M A 17 £ 510 B a2

LA I8 it = A2k o AR E R A AT A i)

2.4 1 E

EhpRETLEPR
BALAEF A E BT 4 e

2Pichai, S. (2018, June 7). Al at Google: our principles, Blog.google, from https://blog.google/topics/ai/ai-
principles/ (last access on 2018/10/06)
Bp R (2017 # 37 31p) T2 L1 E L4 > Google = £ A 3 Bl > kiR
https://www.bnext.com.tw/article/43847/google-combinates-cloud-and-ai ( # {5 & B p # : 2018 # 10 * 06 p )
M3k (2018 # 32 30p)> 44 T A1 E X Biv ;> Google Cloud Al B & m = & ghf B > FLEATIR -
% ik http://technews.tw/2018/03/30/google-cloud-wants-to-democratize-ai-with-four-core-components/ ( £ 1 &
B pH 2018 10" 06 p )
BLevy, N. (2017, August 2). Microsoft’s new corporate vision: artificial intelligence is in and mobile is out.
Geekwire.com, from https://www.geekwire.com/2017/microsofts-new-corporate-vision-artificial-intelligence-
mobile/ (last access on 2018/10/06)
%6Chowdhury, P. (2017, May 5). Microsoft CEO Satya Nadella rolls out 10 rules that will define artificial
intelligence. Analyticsindiamag.com, from https://www.analyticsindiamag.com/microsoft-ceo-satya-nadella-rolls-
10-rules-will-define-artificial-intelligence/ (last access on 2018/10/06)
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2.2.3. Amazon

Amazon £ Google ~ #cdic & 25X B d 2 HRGR N A I ERSE > B EFY
F pR7+(MLaaS)?’ - Amazon *+ 2016 # 4& ) = 78 2 =5 4 1 4 E R4+ : Amazon Rekognition/
Amazon Polly/ Amazon Lex » 4 B B>t F i ~ ~ FEES 33 $Emar 2 11
EH L Amazon shE B BT P 2 - > F TN AN A S TR PR R R E LY

IAERMAREET LA R L FE 2o

2.2.4. Facebook

Bd 2t 013 EX 2 A AFERHFLMG I RFAIFELRFEEL LR
?%i”%%iéﬁi%’%i;F%%@¥‘¢i‘%ﬁﬁﬁ%iwﬂﬂ%@“i“

B e 2018 EHFB A f 1 o kE L RP A LAE A ARVR BT it B otk E 41

Z’Freund, K. (2018, January 17). Google, Microsoft, and Amazon place bets on Al in the enterprise. Forbes.com,
from https://www.forbes.com/sites/moorinsights/2018/01/17/google-microsoft-and-amazon-place-bets-on-ai-in-the-
enterprise/#4f16dcfb4d78 (last access on 2018/10/07)
8% ¢ (2016 % 127 1p)> Amazon:ieE Al 2 W3- 2= 54 £ Al X & > Bcimprit s Kk
https://www.ithome.com.tw/news/109968 (& is & B p #p 1 2018 # 10 *» 07 p )
Levy, S. (2018, February 1). Inside Amazon’s artificial intelligence flywheel. Wired.com, from
https://www.wired.com/story/amazon-artificial-intelligence-flywheel/ (last access on 2018/10/07)
®Linli (2018 & 2 * 23 p ). Facebook s+ 1 A& e* 30 f I > FEATR 0 KR
https://technews.tw/2018/02/23/facebook-is-using-a-i-to-help-predict-when-users-may-be-suicidal/ (&5 & B p

p 12018 # 10 * 07 p )
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0% 2017 ETRE A L ATERTAI P Ozlo o MAeih p RE T AP E 0 TR T
FET A & Messenger ¥ 325 2 ohy zpb B R A L ATERTE] o 2 Bloomsbury Al > A

fRiAg 2 T o AR FEHITRE AN F R 4E Bo

2.2.5. Intel

Intel o P25 Peiivheds 5~ AL PLHTE R b P AR AL R Intel 2 7 22
HA2018& 3R+ BCES)a 4 A e 5 KD~ BERFHE R R
AFEEHFAAFEERY Vo TP F RO A FEZ LR G BIROFERAN SRR

%lBE nGraph > M % B LS B E Y Ao SRR AT E S 2 Nervana NNP % 3.

2.2.6. 1BM

IBM *+ 2017 # £2 MIT £ o & = IBM Watson * 1 &9 % 5 » #3550 10 & p 4~
24 % ~eF A1 Emy ¥ o Watson- EEIBM A 17 E# E Y £ & A 5 0 Watson
EFRERAE e o PARFA T AT BBEIA D RERE S FPER  Brie
B~ Tk iRk E o AfEEMRES & 0 IBM Watson Care Manager # i B4 %% BIFR 5 o A
TRAhBETE B RERGIRES L ABHIE L2 5 > IBM Watson for Drug

Discovery + {2t S /@ # 4+ 48 2 “TF L& O R S Rk S 6 0 IBM Watson for

31IFB Newsroom (2018, May 2). F8 2018: open Al frameworks, new AR/VR advancements, and other highlights
from Day 2. Newsroom.fb.com, from https://newsroom.fb.com/news/2018/05/f8-2018-day-2/ (last access on
2018/10/07)
32Mannes, J. (2017). Faceboook buys ozlo to boost its conversational Al efforts. Techcrunch.com, from
https://techcrunch.com/2017/07/31/facebook-buys-0zlo-to-boost-its-conversational-ai-efforts/ (last access on
2018/10/07)
3Ha, A. (2018). Facebook confirms that it’s acquiring Bloomsbury Al. Techcrunch.com, from
https://techcrunch.com/2018/07/03/facebook-confirms-bloomsbury-ai-acquisition/ (last access on 2018/10/07)
3 ntel News (2018, January 8). Intel partners with BMW, Nissan, SAIC Motor, Volkswagen, Paramount Pictures,
Ferrari North America to showcase power of data at CES. Intel.com, from https://newsroom.intel.com/news-
releases/2018-ces-intel-showcases-power-data/ (last access on 2018/10/07)
®Huang, H. (2018 # 5 * 28 p ). i& 5 F i * f& | Intel 6 & + 1A ED HFen= & Rk > i pr it > kR
https://www.bnext.com.tw/article/49284/in-ai-market-there-is-no-one-size-fit-all-3- mtel -ai-strategies-intel-aidc-
2018 (s AR p# 12018 & 10 * 07 p )
%Darrow, B. (2017, September 7). IBM ponies up $240 million for Watson artificial intelligence lab at MIT.
Fortune.com, from http://fortune.com/2017/09/07/mit-ibm-watson/ (last access on 2018/10/07)
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2.3.1. & % 3:(Expert system)

Bopoh B e s Rt kfzih - T RAKE R AL LLAERB A o
(I HEE R AZEIFY I EF UK

- BRIl FIA TR (o BEEY CFREY - pRFT ILR)FE 0 F

ERAAEBIHE Y ML B R A ASmN e AT B AL AR ITSIEH L S

B AR RS B RSO HILSIE %EJE&Q‘&_&L;& VPR R Y 2 g L

dEA A 3RS L LT NSk o T 3 % 4o IBM 5 Watson *

$7Speights, K. (2018, January 12). 4 ways IBM Watson's artificial intelligence is changing healthcare. Fool.com,
from https://www.fool.com/investing/2018/01/12/4-ways-ibm-watsons-artificial-intelligence-is-chan.aspx (last
access on 2018/10/07)

B 2x 19 o

Pgag o L8 (2017) A1 AR O B8 e gL ARY c ME L4 601929
O 2x 14 - (60 F)
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2.3.2. i# i# ;% ¥ /2 (Genetic algorithm)

BT E A LAY R 2R OF L EE A ke F % > S B
e > TR REOEL S R TR YR L e R F LT - AR &
FRERA FRAARS PRE FREARGTAfFL S TR P EEFRIET - R
SR RRDAEN LS A & E LU RSt T

W Ten s B4 X (Fi4 B BRI E S FAp IR FrR R AL TAE Y2

2.3.3. A 1 # g g (Artificial neural network)

AHERR I PRBREY P R LRI E — o LI ERRE DL S T
BoiraE e oo 59T T —ﬁi%J IS ki’ﬁis?] Dz BRI RE oo A 1A SRR hdE

B
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DA A BRI ESEE 43,

2.3.4. ¥ B & ¥ (Machine learning)

Copeland 2% WA 1 ELWRE Y L1 R 8% THRBEY FE AL 14F0D
2k > TERRESY O 2 TIAERE 2 Ry P Y 0 0z KR
FRIMFE R ARHZEE > D2 FHBF § Fp 4 TS X2 5 BEFRED

4 Azati Software (2018, May 11). Difference between artificial intelligence and expert system in 2018. Azati.com,
from https://azati.com/the-return-of-expert-systems/(last access on 2018/10/07)

“MindMajix (2017). Genetic algorithm in artificial intelligence. Mindmajix.com, from
https://mindmajix.com/generic-algorithm-in-artificial-intelligence (last access on 2018/10/07)

43Castrounis, A. (2016). Artificial intelligence, deep learning, and neural networks explained. Innoarchitech.com,
from https://www.innoarchitech.com/artificial-intelligence-deep-learning-neural-networks-
explained/?utm_source=kdnuggets&utm_medium=post&utm_content=postlink&utm_campaign=republish (last
access on 2018/10/07)
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AR R e R DR R BV R R ER Y SRRV T A
£ E 34 5§ 4 (Supervised learning) ~ 2t & 455 & ¥ (Unsupervised learning) ~ & £ -5 § ¥
(Semi-supervised learning) ~ % 3 % & ¥ (Reinforcement learning) ¥ # = #g %] ©
o EAENEY g AN wAREOTRERIRPE orplRiFaLE o ¢
T AN ARE 2 A EBEREFEE D
o AEAENFY I A A B REOTHARIRPE > R FLE 0 ¢ F K
means % ii & ;& Yo
o TERIEY BEERIAEVEATENEYOEY P o RFERY Ra A
i SR AT S
o HWEY I BEHEBWH AN NEDE G RBBLAAFEFY 0 it
Bk 4,

¥ Pedro Domingos %‘;‘—‘gﬁﬂiﬁl@gg%f VihT A B 3 R ERY 3 phk B EE F M
EH VAR e a0 4950

e {4¥L1 % (Symbolists) » ik p *t BiEfc4T &

o Fjii & (Connectionists) » 40 54L& a2

e it i i % (Evolutionaries) - &2 it 4 4+ 5 4p if

o [ E &% (Bayesians) > # * fiit B {erd 2 2

o

e it % (Analogizers) > i p 3t IR

“Copeland, M. (2016 # 7 * 29 p) > A1 FE - P RE VY LFRE Y T3 # A% %? > Blogs.nvidia.com. » %
J& : https://blogs.nvidia.com.tw/2016/07/whats-difference-artificial-intelligence-machine-learning-deep-learning-ai/

(s ®py:2018% 107 07 p )
“Woodie, A. (2017, May 10). Machine learning, deep Learning, and Al: what’s the difference?. Datanami.com,
from https://www.datanami.com/2017/05/10/machine-learning-deep-learning-ai-whats-difference/ (last access on
2018/10/07)
B 2145 o
#TCastle, N. (2018, February 8). What is semi-supervised learning?. Datascience.com, from
https://www.datascience.com/blog/what-is-semi-supervised-learning (last access on 2018/10/07)
48Champandard, A. (2001). Reinforcement learning, artificial intelligence depot. Reinforcement Learning
Warehouse, from http://reinforcementlearning.ai-depot.com/ (last access on 2018/10/07)
49Kevinbinz (2017, August 13). Five tribes of machine learning. Kevinbinz.com, from
https://kevinbinz.com/2017/08/13/ml-five-tribes/ (last access on 2018/10/07)
YAWS (2018) » A 4 T AFEW RE Y 2R REE Y - Aws.amazon.com. o kiR ¢
https://aws.amazon.com/tw/machine-learning/what-is-ai/ (# {5 & & p # : 2018 # 10 * 07 p )
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2.35. /& 8 ¥ (Deep learning)

Copeland % /R E LW EEY L B> T /2 ! TRAFY IHRGFBEEY o
B, e ER B Y gééﬁ%ﬁﬁ%ﬁ%ﬁ’ﬁﬁ P R HURIE 5§10 TR e ki
FYARL LR - B! FREYFLANLEEFEL LA GRRETNEY - o il SR
(Convolutional Neural Networks) ~ i %4 54 k& (Recurrent Neural Networks) % °2°%%

S EES SRR RTES N BNEURTY INE TEN Sry SIS I IR Y
AF A BEREFE KT Y P ﬁsw] VPR ACE L BT - R o s L S
TFERFCERYRTER B WA MR T Fl SRR AT
MR S M S Sl WA VR GRBGVIRER > BEw e (T S

BERBT R 0 R SRR S M S SRR P SRR AET

ST -

VAT A! SR - ool e AR B JpTRA R R il o~ S D AP B D
FE G A SRR mﬁﬂ g FEAmant B E o R S ﬁ)‘;gfg;q 5 R
A 2 R 4 B 48 (Vanishing gradient problem) » 3 8 ¥ aweF 2 F > 2 BRFET 10 iF

i & ‘248 sz & (Long short-term memory) £ F* £ i % H ~ (Gated recurrent unit) % j# 4 o = ;ﬁ

v OARERA QR RIGER - 0 R B RT B HATH LT e A e AR
BT ¥ ww]éﬁi&p}“‘*’iﬁri-F'“’_,ﬁiﬁi%Jﬂ:F'“’J‘J@i}éﬁréﬁiﬂ%’_f_‘é:F—f{%Fﬂ&%}ﬁIﬁﬁ

A G EEDERIGEEA LT R AR ERFE A XY (AP EEER
TR ED RO HEL A FHL R b R ERET S ROTHR L

Sk 2x.44 o

2 %@(2016'41‘ 9% 20 p)> ¥k Deep Learning RIZ2 5% > W= S A E I EHE Taepd g5
3% > %k o http://www.cc.ntu.edu.tw/chinese/epaper/0038/20160920 3805.html ( #.%5 & & p # : 2018 # 10 *
07 p)

Bk 3145 .

4Prabhu (2018). Understanding of convolutional neural network (CNN) - deep learning. Medium.com, from
https://medium.com/@RaghavPrabhu/understanding-of-convolutional-neural-network-cnn-deep-learning-
99760835148 (last access on 2018/10/07)
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2.3.6. p #X3% 3 &2 (Natural language processing)

B AU RS T A TR TR NI T - RIS R L AN BB Y
FE R REYFAARN P 2F  MEFEA ITIREL e FFREAE P
B RS R RN ERERE T B B BRR R P 5 & AR
RFE G AR s

SSAcadgild (2018, April 27). Introduction to recurrent Neural Network. Acadgild.com, from
https://acadgild.com/blog/introduction-recurrent-neural-network (last access on 2018/10/07)

%6DL4J (2017). A beginner’s guide to generative adversarial networks (GANSs). Deeplearning4j.org, from
https://deeplearning4j.org/generative-adversarial-network#gan-a-beginners-guide-to-generative-adversarial-
networks (last access on 2018/10/07)

SBeckett, J. (2017 # 5% 17 p) > 3 & * $Fupei? I E x4~ 1 R & /A > Blog.nvidia.com » & & :
https://blogs.nvidia.com.tw/2017/05/generative-adversarial-network/ (& & B p # : 2018 # 10 * 07 p )
8Algorithmia (2016, August 11). Introduction to natural language processing (NLP). Algorithmia.com, from
https://blog.algorithmia.com/introduction-natural-language-processing-nlp/ (last access on 2018/10/07)

*Huang, Y. (2017 & 9 7 26 p ) & ACL 2017 ¢ #|w B & p 23 3 AJZ(NLP) 484 » Medium.com » %
7 ¢ https://medium.com/@cyeninesky3/%E5%BE%9Eacl-2017-
YE7%9C%8BY%E5%88%B0%E5%9IB%IBIES5%80%8BIES5%ICIABYEE%87YAAYET%84%B6%ES%NAAY
9E%E8%A8%80%E8%99%95%E7%90%86-nlp-%E7%9IA%84%E8%B6%A8%ES%8B%A2-3163c6a91¢50 ( &

LB pH 20182107 07 P )
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© © N o g M w b =

Bostrom £ Yudkowsky & =5 4+ #3441 FEOFE AR EF A - Ky R o P2
¥ALAEE BN R TR S R A R 2 S B (e T ARG
Foprled) b md g™

%0Dixneuf, P. (2018). Artificial intelligence and insurance. Annales.org, from http://www.annales.org/edit/enjeux-
numeriques/DG/2018/DG-2018-01/Enj18a7_Dixneuf.pdf (last access on 2018/10/07)
61Bossmann, J. (2016, October 21). Top 9 ethical issues in artificial intelligence. Weforum.org, from
https://www.weforum.org/agenda/2016/10/top-10-ethical-issues-in-artificial-intelligence/ (last access on
2018/10/07)
2 f g it B ,é«*;fﬁiji% BB, ¥ k< % Technological Singularity « 4 1 AF & £l d1b f 2
it 4 L s ez 4 1 A7 £ (Artificial Superlntelllgence) OBRRI AR aES R ERAIP AL A
G RSt m:F»‘PQ Py e
B (2017 # 37 21 p ) FE0 2029 & o P E AR & A SEAR  SUTACRT o EREE 0 KR
http://tech.qq.com/a/20170321/011432.htm (& s & B p # : 2018 # 10 # 07 p )
8 Bostrom, N. & Yudkowsky, E. (2011). The ethics of artificial intelligence. Cambridge University Press, from
https://nickbostrom.com/ethics/artificial-intelligence.pdf
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FIF] 2020 # & > Bp (2 Efef PP B A AT EF T oA 3T T
30 A 200 E A o B A Al B AR § & 2018 T 2020 # 7 #-4R 5 A 4 T
15 e~ * >t TE ¥ 2020 (Horizon 2020) | 7= % fehl#T3+ 4] o FE3-i830 3 F B4IL T

SR S TP EEEH N 25 BB AT L bl B e B A o vHRHAFKIEE
ﬁﬂé%f& MAEATS cn A 1A EE U Bl R Te b B B A 1 P EA g

85European Commission (2018, April 25). Communication from the commission to the European parliament, the
European council, the council, the European economic and social committee and the committee of the regions —
artificaial intelligence for Europe. European Commission, from

https://digitalenlightenment.org/system/files/communicationartificialintelligence.pdf (last access on 2018/10/07)
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o BHPRER & o WP R ERE - BRI FERNSHT 5 (Al-on-demand
platform) » %475 * R EwmE M O L HFE TR -
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2. 5 A LIFE AT kaik € AR R
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Hapr i1 (vkg TR - 25540 HWELR 8B~ A RMLATHRT fr'i
G A FESFES IR AR ERAFFTERT > U e AL FmA A IFEA
10 BATMAE AL E Mt A TR 2 B b 4] A i 2
Pope s 21 fefedF a4 (STEM) ~ E ¥ FHA fohlz 4 - mp ™ - B % & & (2021
2027) PAFRTE B e R RAe LB g 0 B T E A A E R o

o

<
B

FE i o i ik B

BE R HE PR A LFET R F R E R BN Sl F 2 F 3
By LA o ATHEIF - TRARFATRE - BEF LR ERPIBEEAFAENLF > &
2018 & B2 W DM A LB OEHER P F RESEEfEP R E R
E2 M PR RATHMRE ) e L el et E A AR R B
FEMP it PIEMS o F) 2019 £ ¢ > P LR ¢ RBPRBHIFFEFRY T A
FFERS ) PREE T RELL  RE P F LAY A ST SR T S
Mg e $s o AR w2018 40 254 RAHFNL FREAHLL B0

86European Commission (2018, April 25). Commission staff working document — liability for emerging digital
technologies. European Commission, from https://ec.europa.eu/digital-single-market/en/news/european-
commission-staff-working-document-liability-emerging-digital-technologies(last access on 2018/10/07)
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o MRS FREA B Fl e EpRERIIR ) R LR IFEFE 2

57 European Commission (2018, April 25). A European approach on artificial intelligence.European Commission,
from http://europa.eu/rapid/press-release  MEMO-18-3363_en.htm(last access on 2018/10/07)
% European Commission (2018, April 25). Artificial intelligence: Commission outlines a European approach to
boost investment and set ethical guidelines, European Commission, from http://europa.eu/rapid/press-release 1P-18-
3362_en.htm (last access on 2018/10/07)
%9Rabesandratana, T. (2018, May 30). Emmanuel Macron wants France to become a leader in Al and avoid
‘dystopia’. Science.sciencemag.org, from http://www.sciencemag.org/news/2018/03/emmanuel-macron-wants-
france-become-leader-ai-and-avoid-dystopia (last access on 2018/10/07)
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0 Dutton, T. (2018, June 29). An overview of national Al strategies. Medium.com, from
https://medium.com/politics-ai/an-overview-of-national-ai-strategies-2a70ec6edfd(last access on 2018/10/07)
"parliament UK (2018, April 16). UK can lead the way on ethical Al, says Lords Committee. Parliament.uk, from
https://www.parliament.uk/business/committees/committees-a-z/lords-select/ai-committee/news-parliament-2017/ai-
report-published/ (last access on 2018/8/4)

72 Select Committee on Artificial Intelligence (2018). Al in the UK: ready, willing and able? the Authority of the
House of Lords (Apr. 16, 2018), Chapter 7, 87-94

B £ 72 » Paragraph 386 -
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Rabesandratana, T. (2018, April 25). With €1.5 billion for artificial intelligence research, Europe pins hopes on
ethics. Science.sciencemag.org, from http://www.sciencemag.org/news/2018/04/15-billion-artificial-intelligence-
research-europe-pins-hopes-ethics (last access on 2018/10/7)
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2.5.3. % F FDA &4 4 1 & st

TS ERERSSZ 5§ A (Food and Drug Administration, FDA) 1% /A% kA% § 4
THEEF R DY o B 2018 # 20 5 FDA#R T - ATSTRA LR T s
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8 FDA (2018, February 13). FDA permits marketing of clinical decision support software for alerting providers of a
potential stroke in patients. FDA.org, from
https://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm596575.htm (last access on 2018/10/07)

" FDA (2018, April 11). FDA permits marketing of artificial intelligence-based device to detect certain diabetes-

related eye problems. FDA.org, from https://www.fda.gov/newsevents/newsroom/pressannouncements/ucme604357

(last access on 2018/10/07)

8 FDA (2018, May 24). FDA permits marketing of artificial intelligence algorithm for aiding providers in detecting
wrist fractures. FDA.org, from https://www.fda.gov/newsevents/newsroom/pressannouncements/ucm608833.htm
(last access on 2018/10/07)

81 Gottlieb, S. (2018, April 26). Transforming FDA's approach to digital health. FDA.org, from

https://www.fda.gov/NewsEvents/Speeches/ucm605697.htm (last access on 2018/10/07)
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Felf FDA i ¢ 2 2 F phigt 2 \_—rmw‘rﬁ Moo B3R fod # 6  flAT o FDA juAr T
ik lraﬁrs%#ﬂﬁiﬂﬁ«a PR Rt LS o L FRGLE RS F R
P TP IR o FE R AP B R 1 L F AfrRBFN > EFBR Y 2 e E
AR B A Bk o8 v et &Jﬂk%ﬁﬁx,r@‘ » blde o v T U ETES B E 5 o o eh
FLARLE CQRY T ER > XV gl R G L AT s 0 ]
B 5 AR e T U % F R ik o FDA BT R R R B KA F IR
BT 0 RERL X R A O Sl T LESF R o 22 BRI PR LA
BE-BF A fod At h 1 Echy »eidfS » 75 B $38h- M4 > Bt 1 2%

A AR JTEA A LR R foB k0 R0 Sl feio k4 & FDA fh% 2o siiiiR il

Scott Gottlieb % L % 7= FDA L &R %5 - fddren> 2 KRG a4 1 HE - L 1 FELFH
ik Kk F o FDA & AP - BRATOE FIEE > RS- AR DAIRT ) T A HF
o A A A E oo 2kt > FDA 5 7 Pre-Cert 3+ %] (the Software Precertification
Pilot Program ) 75 B R RE B 0 MR B hE 2o i o @ A g R
bk A A e TRINPFEY DB A AT UEFEFE Y frecig L 2 F
FDA o3 % F R K K & f

Y
)

ol e om R T A Sk 2 Y o Gottlieb 3 0 FDA B3t
PREEAT PR NARE L LS R E R R AR F RS OBE R o 4
7&{;% ' FDA 3 & 5 B & 2 i § ik o Gottlieb %3 - Mg 2\ P psdx D) - B 237
A ATAE BB 0 AP 2 A e ATHE TR S R A P an® 2 e iR g
(safety and effectiveness) & & 4 # %k & e 4ok it j &fhf o SfAHNT Ak L A &

|* KFTer Ry o JFDA 2 Z g olA kAR S Pt I EFRH R B AR KB ER
FLF o FDA chE § 3 2 R-E 30 F ldponw (real-world data flow) - i&¢ 457 %
B "])?’152*7’ TORFBEHE T FRKAoRE R By BT fob i1 didy > FDA &
g e @ 30 A LR K B foskEs 2 o

A& i Syt Rl 2 ikse (biomarker) g7 & L ereha & > FAJIY T3 p
(EHRS) ffi2/k 88 7 i& {7 fif 25 » Scott Gottlieb ¥ ¢+ 1 FFE s FR Izt 25 - ¥ 4
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B dpdi FDA R 20 pRRFR A B L5 T L Lk fodicdy 4 (Information
Exchange and Data Transformation, INFORMED ) | & 4 % 7 H & # i {7 éh 1 i% »
INFORMED s2 %o & & 32 &40 % I & f enlicdp it Fiph EHd 2o ey * &
BB RRAPORE Efebmparct o ng P ELFHBRDPD Aot £FF (4e
\b‘?‘b_rﬂ-/%)g%hwtﬁ%%ﬁ“ffr&17§f"%m1§\§guw: 3o R s BB Y T AR

TAFEEFREEY o A FEDRY o L T fRk F S (clinical practices) - B 2 g
B~ 5 (open access platforms)4e % #. 4k (blockchain) % Hjirv 109 B L@ % 2 licdy < 3%
T A7 INFORMED 3 P P > & & 3aqfo2bdf F1H B 258 e #cdp & Project Data Sphere
EIER AT FE S iR RGeS M2 o FDA g B a4 2 E o
EEVY G RET-AALHAP > ERIARY O BRFPEEY A A FERLE > TR
2 B A F AR L F g FIN o v R-F RO B P AT 0T B (clinical endpoints) o 5L
B> ;% (signal detection methods) % ¥z & /% e > M qeF safd o 0 F gty 4 R RFes
FDA B # A7 2 > 1% % p Temk#% > 3 p i #3% § R & (biometric
monitoring devices)in7 e Hcdp & Kk 7 fE B B R ‘ﬁ UG g 1L o

26. A 1 E Ll P BB AR

261 A 1A E &P R Rk

AIFELFRAEORY LRSS RAP SRS - EF L IFETE ki
KR P 'LFS}% WREARR S ¢ BIIF S A L EHRM T o 13EAIL & 7 (Rock
Health) shsiz ficdy » 7€ 2011 # 3 2017 & F » % 3 52 120 3% A 1 &2 B BE Y
Pl Fp 2P 2 206 MY BRI RE T RELENTE LY 270 LAF
T FREAR B 2 A L ERITARY o bldet AR g S X R %EE (population health
management, PHM) 7 5 5 %7 ~ 5 Js & 352~ 2 4Tl 22 2 ?5 Ko~ FHREE TR AT

(consumer health informatics, CHI)2 sz & ffk % 2Lk 20 1 (E/ 428 %o d b7 B > &%

82Zweig, M. & Tran, D. (2018). The AI/ML use cases investors are betting on in healthcare. Rock Health, From
https://rockhealth.com/reports/the-ai-ml-use-cases-investors-are-betting-on-in-healthcare/ (last access on 2018/7/23)
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ARG B R A A A E R o ] TR B AR - BB R TR

E
i Rl & A AE R S e B PRAR R e F R i A K T

Pt 1095 % 4 I ERAF R Rkl (F15) ¢ B E K

%2, 4t

£ ¥ (robot-assist surgery) ~ & #t:E 1 (virtual nursing assistants) - {7 FT 42 B $5% B4 % st
(administrative workflow assistance) ~ 45 22| %] (fraud detection) ~ j& > 2 4= & £ 4% 3% (dosage
error reduction) ~ # % 3 i@ (connected machine) ~ T&/k # % X Féﬂ‘f ¥ %] (clinical trial
identifier) ~ 4~ ¥ ¥ %7 (preliminary diagnosis) ~ p # it 82 %7 (automated image diagnosis)
1R i % > (cybersecurity)® o B kI o 4 1 HFE G A4 i FER fehmfroag - 12
Pp 2011 i ey et g A BB e B 45T 000 - sk F R 1 B
MET ek P BT RN TAEINGE > A WA B A 2 FE
A AT T RSP F T L SRR LA TR SRR NS aThiea &
EHE N30 mE PRk 0@ B SR 379 LA PR F SR L IR B
FF 2 Hp s et > @ * Mazor Robotics (4 1 AE #2448 F A PR (7 £ e 1
REBFEFRER T R Yo T B U PEAEL 6] TR A 1FER S
SRR %A‘ﬂé)ﬁ} fs 18 £ jris PapF R R S 21% » Fe P ) B OB R o £ ihras Rt

W

Moo @ EEET LR 400 E B0 §ob 5 2016 & 4 4 B R 1A R (UCLA) &
WOFRAA Y - AT SR B Hd A LFETR R S 2T R
T B BERE L AR WUEFHE P - Az BTN LEET E

[N

e

/T"

Il 2 TRk FEES SR RAT 0 A RS SV @ A HFAE DR o Fp R
AR h A LR RN RS B A KB IEH TR R O F R R K g
+w;@orﬂ,Al%gaiﬁﬁﬂyﬂzﬁﬁm%JAW%@m,w%’%mMyw
#EZL Molly > p a4 < B3 & LA R (UCSF)4r# B R X i % % (National Health

/‘ﬂ

8 Accenture (2017). Artificial intelligence: healthcare’s new nervous system. Accenture.com, from
https://www.accenture.com/us-en/insight-artificial-intelligence-healthcare (last access on 2018/7/27)
84BusinessWire (2017, October 25). First prospective study of robotic-guided spine surgery reveals five-fold
reduction in surgical complications with Mazor Core™ technology. BusinessWire.com, from
https://www.businesswire.com/news/home/20171025005354/en/Prospective-Study-Robotic-Guided-Spine-Surgery-
Reveals-Five-Fold (last access on 2018/7/27)

8Kalis B., Collier M., & Fu, R. (2018, May 10). 10 promising Al applications in health care. Harvard Business
Review, from https://hbr.org/2018/05/10-promising-ai-applications-in-health-care (last access on 2018/7/27)
8Chakradhar S. (2017). Predictable response: finding optimal drugs and doses using artificial intelligence. Nature
Medicine, 23(11): 1244-1247.
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Service, NHS) ¢ 41 * Molly »*33 I o & it B AL ~ 2= s & dhsie 8 1 1% o 39587
TREL B REGERE T R R 6y 2007 f A A R D T PR
@ E YT 200 fE o A A o

Ra o MIPBERSER kg o A1 FE LR - AiRE FALRS L ES ok s
HEFOLARF S G R FONEE o D) W ATRE IR E DL N i AR S

RO G VARRS L s BEAKRTEEFY A FRES 5 Yo

87 21 85 o
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Top 10 Al Applications

APPLICATION VALUE*
Robot-Assisted
Surgery™ $4°B
Virtual Nursing
Assistants $2OB
Administrative
Workflow $18B
Assistance
Fraud
Detection $17B
Dosage Error
Reduction $1GB
Connected
Machines $14B
& Clinical Trial
Participant $13B
A2A4 Identifier
Preliminary
@ Diagnosis $SB
Automated
@ Image $3B
Diagnosis
@ Cybersecurity $2B
TOTAL = ~$150B

Source: Accenture analysis

* "Value® is the estimated potential annual benefits for each application by 2026.
** Orthopedic surgery specific

W54 1AEaFRmEisd 2 10+ ke
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262 A 1FELFFER2 A D RR DR

ZFBRF - BV SBLEY SR B9 2 7 ESBR S 2 2 (drug
discovery) ~ fi/ # 35 (Preclinical study) ~ % — # 52/ :#5% (Phase | clinical trial) ~ % = #p
5k 325 (phase Il clinical trial) ~ % = #p 524 5% (Phase Il clinical trial) ~ /= ¥ =% & -

ASPAG2L2 A2 1 SHEBERRE R R ATEd SHFTEFE LA
b BREPEAFED S 103 16 0 BT 26 REE P H P oA
»ﬁﬁﬁ*ﬁﬁ%éﬁ PeeEsk L oo AT A R 10% © iE o~ TRk - RS E R

SRR RN S L R TR o8 LR R L BESBE R

NP e HOs
PRBAZEFRFSAFHCIERFRLONIE  a A 2 FERY PIARE 457 /2

e b AT e ik o

Bk o F RHE5E ~ g (Pfizer,Inc) p & & fié * IBMWatson % 3t > rdads H 4
PRGBS Ay o 2 R FFES P (Sanofi) & RATA] & 7 Exscientia & ¥tk 0 #
FI*EAIFET & RFHATOEBA B L 0K S F o L RS+ Fjhg (F. Hoffmann-La
Roche Ltd) z. + = & ggrﬂ? 7.2 & (Genentech, Inc.) B 4 & fi* 5 r?i%%*“ ﬁ'l#% GNS
Healthcare t74 1 £ s Ak F e B R FHE E » &3
B S R K B R i#ﬁﬁl%’??‘ﬁ"? K ens (T8 N 2Rzt 4] s H P ok mvs R
BALFEIPZARETPEREAEFZFH - &7 (L& H2Fwmp o

5 A& 1950 & i~ > %iﬁ'i’\zi*b Biitm W L3 s AR o~ 2782 L4 0 4 2 48
ROT A B2 20 B4 d WP BB 4 iR L - S BdpaoT )
P HNE FEEOFE R TAIFENHE A iig o F FHAVTNRERE A 2R
%gaij%gﬁ@ﬁ*m&;g%&wﬁ R A IE(F2 A 1A SRR g B

B

‘*hfa’fsé EREAY ARIER  F A A ERERRNERTAE A 5 B E S BT - R A

8Avorn, J. (2015). The $2.6 billion pill — methodologic and policy considerations. New England Journal of
Medicine, 372:1877-9.
8B10, Biomedtracker and Amplion (2016). Clinical Development Success Rates 2006-2015. Bio.org, from
https://www.bio.org/sites/default/files/Clinical%20Development%20Success%20Rates%202006-2015%20-
%20B10,%20Biomedtracker,%20Amplion%202016.pdf (last access on 2018/7/13)
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A LFERFERFE R R D D o bldr o 20 F B LA T o f e 2 BERG
H T 52 - (BERG Interrogative Biology® platform)+ r2 41 # 4+%+ 1000 % &% % v iz
B AR gk & e RIS D A vep 4] o BERG {1 2 A 1 EL S 4 Sfes it
RpEFL A RSB IR DA R L BANELE P I BT
BERG # I E I A F ahm R He “rHFnE & &4 > a5 B N IThEuk ¥ (BPM
31510) » P o it fiB T 3N 505 7t % (solid tumors) ~ 5% %R (pancreatic tumors) ~ % 3
15 5= %2 % (Glioblastoma Multiforma) ~ @isx 'z J& (Squamous Cell Carcinoma) % # A
7% & Kk gz (Epidermolysis Bullosa) - #F 2 = # §2/ 385 © b > BERG » i #* gt 4 1 4

ETCEB AU ARGIBRR - E RS P EERELITOE R foib g S R

FooREPETRY NRFORF OPEFTSIFALAR AT ARPEAEE D V10T
Fom» FHE AT AR AP M 2 975 é)]% v k3o 74l 2 2 (BenevolentAl)# B 3
DA LIFEPTT ST UEFE R BT BR REEERTAE S 2R TR
frd i < RRfpitidyy BBy ¥ i &0 Y R TA RERATPPER LT

e g A RBEoR ¥ 0 ¥ chilfichy ka6 £1RT - BenevolentAl st 1 A E L o

Flw = F1E G AERE YT WA KR A R GRS ERT B Y
B pe PRl w8 5his » e- H 42 Fenpm o BT £

® &
(BenevolentBio) 3k 4 >t -2 P B pr@ * T 4 SR A R > *F R B EH B P goeEF P
FE{FPEFFDE R TRAHAFF 3 AEADTAEEHETALE

m&'& i R B35 ¢ ZEB"%J‘\?ZL L ux mrr’i\. °

BenevolentBio F #v @ g% H A 1B e g 0 - k5l RASDHEZHE
oo me Tk b BRI EDGEES > T4 BREAERE T 2FEL R Mo
w|4e > BenevolentBio 1 * # 4 1 47 & 2y 1100 /8L § 7 s % Iﬁrié“ iz A

J& (@amyotrophic lateral sclerosis , ALS)#4 ehsi iz i & 4 > T 48P P+ I S A AR E 7 Y

9OBERG LLC. website. http://berghealth.com/platform/ (last access on 2018/7/12)
%1BenevolentAl website. https://benevolent.ai/about-us/ (last access on 2018/7/12)
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AR VCE REA R A L M P RFEF LY S AR R %Y FRAY 4
i &7 G oE F FRER R A R Ao 2o

Rt ARAAFEDE R FRET IR A REFBE AT LSRR
oo o it > B BF B F R BIFR B Y ATRE wERKR IR 0 S
Bhf 7 HF s X 2P REHRE %ﬁf’ B SRR RS KR ED A A AR
fe i R0 1R A § AT 05% N B 4 PR T ALY S BB AT Pl BkE & 3
e % gk BALOF o3 X MTRA A& o 4 AT R R ES BEORE DR
FRECG WPig x Behd ok > R EPEFE P R SRR BB g it 2 gy
3o PFRLA s PR F IR RS YA B ET U B ERIES A
FIRZ P FIEAH BN B AR MBS B DR AR L B A o
Bk H#E L £27+ F (Johns Hopkins University)>*+ 2018 & 7 ? #78 £ 87 3 % =
%ﬂ’ﬂ”*ﬂ“ﬁ%ﬁ#iﬁ%ﬁ&%&%%im%\ﬁﬂ;w@w@ et de 2R
{ e B m Bt E RS o d ER o FEFE LR PRI OPETF VB L
By Iﬂw&ﬁ«&@wﬁd%& % 8| E Y 5w B % 800,000 B F I PR A 474
10,000 f& i+ & # Fengfifes TN o 2 B AFZ BT I k2 ot kSpp - F 57
37 aslAet Bl DNA G R H s 3007 o a M AaTER4 A% L3 Birsk
k% 2 TIB S L 8T% » B3R B f R T el g (R foRs T 1aK
FEF WL 81%) o BHAT REUNAWME KR - FE A eH o BEAD > Ak
HEDT BT U RF S EpEk P p 1 A F L L AFEESBE 2P (Al
based drug development company) - 4- Insilico Medicine » & #.3% # >t Ef|* FR & ¥
(deep learning) et jisis i B i £ 0 A $phwie B F S 278 Dok Tl & iy KPR~ £ 2

AR R R égﬁiﬁ%‘ﬁi§§‘%“”£%&i&¢%§

%Fleming, N. (2018). How artificial intelligence is changing drug discovery. Nature 557(7707):55-57.
%Luechtefeld, T., Marsh, D., et al. (2018). Machine learning of toxicological big data enables read-across structure
activityrelationships (RASAR) outperforminganimal test reproducibility. Toxicological Sciences 165(1): 198-212,
from https://doi.org/10.1093/toxsci/kfy152 (last access on2018/10/7)
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26.3. A 1A E LIRS R LT

E@&%%%ﬂ%ﬁﬁi4%’?zﬁ%‘ﬁ/ﬁf LA e
SEFREERY AV ARDERRE c AR P HEAT R RRES DRAE C FL
feled H s Z2xH 2 G it 2 VE o BHREF R T AT~ NHE P R

R EHRF S D% 2 o] Rl

Ba o AN ARET A 2 L ATRE R AR ATEY > TR LSRR g ¥
P TRR RO NI I R RERR ST Rt 2 A L 9%, F L ER -~ TR
w5 fres 4 (clinical trial sponsors) ~ £, TR RABEFH A T ket 2 Rk
Tk Bk e AR T " X H A2 2 Ak o {rf& ko WEEALFEHMNESHFE L L P
BAEFRAE L PRE A LFEDET TR LG RATRR FR Y 5 MR R A
1395— > ICON B 533 B A 91 > Al B 2 viil Hestit 3 TR i8S o 5 B o
NFFALZ 22X H A S ldp e A DR R TR o bf §Tes o

AL E Y o T e g TRk R & K 3 (protocol design) r4dk F RS LS - BB TR

B Rl s e e LR T FF R o TRA B2 b B ORE TR R
B AR SRR N R AR F A E L PR LA {1 F 2 L RAERRTE
T30 XA 1R E R RKREFT R LFLRP DG LR BEEPLOTRR R
b BIRERERORG T N R A EEL R 7 A BEERET B
& & (selection criteria) 2 % 3¢ K,% RS (exclusion criteria) > A @ TR TKI D N F €
Wy R R R B R KR A R F R R ANTEE AR o FATRA BRKTF
PEHEREEMLFEOES > TERF AT E IR AR BFRI A AT H
R dlenut g o 17 A LFEFBETURCARABRAZEFTE IS I TN BR

FRER AN R TV E- AP FEREEFAGL B RE PRI o B

%Anisingaraju, S. (2018, January 10). Analytics trends 2018: blockchain and Al to accelerate clinical trials
transformation. Saama.com, from https://www.saama.com/blog/analytics-trends-2018-blockchain-ai-accelerate-
clinical-trials-transformation/ (last access on 2018/6/21)
%SNuttall, A. (2012). RDP clinical outsourcing: considerations for improving patient recruitment into clinical trials.
From http://vertassets.blob.core.windows.net/download/64¢39d7e/64c39d7e-c643-457b-aec2-
9ff7b65b3ad2/rdprecruitmentwhitepaper.pdf (last access on 2018/6/21)
%]CON-Pharma Intelligence (2017). Transforming Clinical Trials Industry Survey.
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FI* R e dpie o 0 2 EF P DT & Y o (clinical trial sites) fhF £ o 3 4 X
WH Y F I AR TR RS A o

“,f Pk AR L A BGERY 0 F 18 €4+ £ S licdy (Real world data) #
» I ORRE R R “éﬂomﬁéﬁvﬁﬁ CEZRRRETEIFEPALES 2
{EREBDEREIy > Tia * 0T 2 BgFE%2 P % (objectives) ~ Tk 5%k ¥ 2k
(endpoints) 2 #2 /& (procedures) - 4 A7 F 4 | A& BRI E kL v A 6
MR ROTRRBE R X BEE A ROERE R L PR - A i BERF S T
P fn 222 B%2 28 > F2 A2 A SRAFVIAFR2V I BEREL
R LB FEAR DL ITE AR EPRXFH L SR ARAERME D LIS
FIM R BREE R F L BT B SHN TR RRE T AT e e ¥ - 2
’i@??ﬁ%ﬁﬁ%i%ﬁ&i&%PUF%ﬁ@#%ui%%%ﬁ%ﬁ%ﬁ%%
VESIREEY oS F I TR N ERENT AR 24 ) mEY Y Baich 2
PRUZE S ¢4 F o & BIepER Y 2 B H o ok Byt ATRA ESK Y S B licdy
LRS- (F THIZFIMRE2RERLR - 21" A 2FEL TR T
PEfichR ¥ A T MR PR ;é‘ﬁ YRk i sk R EM > B TRk ER A R V0 R ",f =
WHERL TG G0 BRI TR TR Rk L Y TN F T

énh) =1

3
Dy

Pave 3 S A A FES AR L EFOREER BY BN EIRP A
Frid Y enis B %5 F= (Mayo Clinic) >+ 7 # = * 445 141 * IBM Watson i 5 (IBM Watson for
Clinical Trial) it 3 »xedk B 7' % Tk 8% < ;éﬁ endz 4y (clinical trial enrollment) + *‘?Fff‘ﬁ
®O TR AR K F Y i E PP - 1345 Dr. Kyu Rhe (Watson Health g /& 2 7 ) diep
Watson for Clinical Trial Matching # r2 7 2 B 42Tk so 8 ~ HILAE 2 ~ 6 & Rpdkcdp 2 7
%i%%%%%ﬁﬁﬁ&ﬁﬁﬁ%i%%?ﬂ’iﬁﬁﬁﬁﬁﬁﬁﬁﬁ%%ﬁﬁﬁ?%
RE TR 68 ETHRARE R Fras 2016 & 7 7 5lige 4% 5k BB 5 IBM
Watson % st 3F 427 IBM & 1% » i2— # B % IBM Watson for Clinical Trial Matching =4

91CON (2018, April 11). The power of Al to transform clinical trials. Iconplc.com, from
https://www.iconplc.com/insights/blog/2018/05/18/the-power-of-ai-to-transform-clinical-trials/index.xml (last
access on 2018/7/11)
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B KR ARG P o R AR TR R M R T2 6
e TN o e E g s s AR SR R A FFMR G E0 P AP R REF 2w e TR

g %8 s

264 A 1FELELH YU R

Fpad gy Ly - Bad ﬁé%ﬁﬁ%%ﬁ%ﬁﬁﬁ’%%‘@ﬁﬁf%i
RIATHITNE SR HO B F R R g 0 B E DR A WA F ST s
3 $ 2. w (drug reca||)3i‘£,1t\_,_‘ P2 - o 45 F W FDA ekt > 8 2017 # 7 % 1 2018 # 6
»;%ﬁﬁowﬁﬂew’ﬁﬂ8¢i Hd NS fr 223 4Rgapkzr 90

B % Ao L R B g ) koen# B4e - Baxter International Inc., Genetech % Greenstone
LLC (¥hsh ~ FfechF 29 % - d 17 L E & ﬁimmw? AT ST FEE 0 £F (At e d
%W BB ALY 3R VR ER 2w 0 R ERE E Rk B R g
%%ﬁﬁﬁﬂ?$éfﬂﬂﬁi%m%éﬁim%ﬁ%%ﬂéﬁﬁﬂﬁﬁiﬁéﬁiﬁﬁﬁ
Wlowpa s Fr@d A WES P ord 15%3 50% ¢ 0 FIp & i 5 > #4
W A > WEL2P | FHHRELF IR TP REE T RDFTELIRTFAE AEY
B FnBEd 2 ok o NERL O IR 0 F i E K 30%hE P i A KT
FEERA R LVEAn b e Ped 0V A Fhd FHG et LB

BFRAEA T Upd £8 - %

Pas o f - BRSSP HHER L AN PP AR RS R b4

Bigfinite, Inc. - Biofinite ¢ i3 — @ & * 4 e ~ < ficdy ~ 4 L HE R 2 RFITOHA T

%BFasshender, M. (2018, March 26). Al drive 80% increase in clinical trial enrollment. Outsourcing-pharma.com,
from https://www.outsourcing-pharma.com/Article/2018/03/26/https://sightmachine.com/resources/analytics-news-
and-press/sight-machine-named-to-gartners-cool-vendors-in-manufacturing-operations-2015/Al-drives-80-increase-
in-clinical-trial-enrollment (last access on 2018/07/12)
9FDA website. From https://www.fda.gov/Drugs/DrugSafety/DrugRecalls/default.htm (last access on2018/7/13)
100 Nicholson Price 11, W. (2014). Making do in making drugs: innovation policy
and pharmaceutical manufacturing. Boston College Law Review 55(2): 491-562.
101Sight Machine (2015, April 29). Gartner 2015 cool vendor in manufacturing operations. Sightmachine.com, from
https://sightmachine.com/resources/analytics-news-and-press/sight-machine-named-to-gartners-cool-vendors-in-
manufacturing-operations-2015/ (last access on2018/7/13)
102 \ernon, J.A. et al. (2007). Pharmaceutical manufacturing efficiency, drug prices, and public health: examining
the causal Links. Drug Information Journal 41(2): 229-236.
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PR+ (Software as a Service, SaaS)#i* & » 5 Fi 2 & Wi PR A R ko
FOLEMES A AFH R RERAFT 2 RO AT L PR ER a5
F P ER B Ko pw oo Biofinite chi iFT 57 % k3 FIE R RE (predictive
maintenance) ~ & %83k & »x 3 2 78 /p| (predictive Overall Equipment Effectiveness, OEE) -~ 3
BAF2 Bt e dEm hE Ve - F PAREREZARELRZEY @
ey f25% 7 (Continuos Process Verification) 14 2 fsfi % eng 4 S 1 (T k& 3 B5 2 2
Wty MEEF ST FRFEEFLIFFEF A B oo s R AFTHAES
PHHLE AT ERRC BRI REFR2 ARl AR o el 2 Ao
HA5E A A ARG Eenl AL o

265 A1 FELABRRDEZ oK Pk
LAFERARSLE L FREERFRE R EADEHERE AP A N FEY

2. WTE B ek 5 Pk o 231 PRz ari )2 A A E AL e 2 B R 2 ¢k

2 Wa &% g2k (Food and Drug Administration, FDA)~ »* 2 & 4 % id i 7 7 B 4 1 4
%%M%$MkRMﬁiﬁ??omwm3é—%ﬁ%ﬁﬁ’ﬂ?41?%%ﬁ%%9ﬁ
d AR AR 5 (Topcon NWA0O) #rip e k cnfiife o F 2 7 - AR P nlic R i
@3 e %% IDx-RD Hr M hZ s FIRE > 8B PGS i 5| IDx-RD R hE K 5
i IDx-RD i@ & 2 £ 477 ¥ i&f#%ﬁéﬁﬁ BLEUEE AW o RPIDIERZ L L%fj’\;};«j
R E  FRAIRPFLREL- HOPETR T N SN 5 R AR RITE
P A e iom g > Fo0 12 0 PR 817 5 Bk o & IDx-RD - 3 900 %% & F
SRR P R Tk WSy ¢ B ot ) IDX-DR %« S S Bk R R G ER
i w%)j\;liﬂﬁa;wg_;}i;agmai o BTk Rk Y o IDX-DR A 87.4%hpF [ iy 49 It AR B
DR Y 2 AR AR R R 0T b 3 B BO.50%0PE I 47 B AR SR 2§ AT i
Fe B P AR e ST R o

0 Wit P FE b IDX-DR 2 o BFFIAIFEDE AL L AFEFE Y o
blde > R A 22 gt 2 4 F ke (John Radcliffe Hospital)shw 3 4 | B 4 11

VO FES ST R B R 2 4 1 AE R %k s (Ultromics) > Ultronmics 7 0 A 1 BRAZ
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FokenBio TR FRIEAFT LB ROER o PR EA AL 6 RFHZ NHS Fix

RETRA BRI EEREE ST R R 108

AFECREDZE S Y 2 F3F 5 DFE > b4 3742 2 Optellum &
NEELT L FRP G R A I FERRDE A S 0 INT R
SR RS S T S W IR & R0 R S OB 4 0 XA #T30%2 & eny
MEEFR PG ¢ NRFND] & > BRSNS R T W Ngsy ¥ ad
%EW’ F PR R R RIS S L R S BRE R LD B A
SR EHd o 2 SR LSS LT L VLB LENE WA FRTF I
% mf’? RO o T LT s pRenF R iR o Optellum R enB # 4 1 E S
$r Mo F e 22 R AR AR REERBERIRZFEE L L A ER - B
FARE L OFRET T LARBAKRGS P g R LA E RS
e iRl 2 LETE Ghfst » 3 7 4 chi B o 3% i5 570 Kheiron Medical Technologies 4p &1
B £ 3o {7 e Jﬁﬁﬂi“,éé%%ﬁﬁf C BB F A A FE TN A ROB T i e iR

PRSP o B oW WY w # 4 ¢ 12 5 (European Medicines Agency, EMA) % & -

LA E R TS FARE L DRG] blde IBM TR R i R i 2
% %(IBM Watson for Oncology) » B # IBM Watson for Oncology = R 3 4z i 300 BEEW
mwzw¢%%%£ﬁiﬂm§E%§¢QU£w%&ﬁ&ﬁ%%%ﬂ(Nam)ifkﬁ
e F 3BT R ﬂi%&%?ﬁiﬂﬁdﬁ5§‘%Ff’ﬂ&?ui@%@%m@ﬁfﬁ
AR AR BRBERL RS FEFL 254 54 0 2R P
BRNFRES 0 L BELF DT 2 JIE* 47 > MR MG LR PR R A o 4pt A - o

TEY R 4 L 0 1BM Watson for Oncology ¥ #% & { % &L awpa R i WEIHE o

yebo £ &7 FR A # « g (Stanford University) %7 7 BB 3 3 - fAxTe0 A 197
Ero VIR BB EER Y AT c ZFT BB FRE Y HiF o #p
me GBS 2 AT 2 edy 0 BE R T AAMP ORI FY N 2 R ESFH AN

AR dew BB R - A L Decagon A L AVE kAL T OMIERIBEADES v

103Yltromics Limited websites. From http://www.ultromics.com/technology/ (last access on2018/8/8)
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EErA A 2 BlITY o AR Y BMIFOR SRS R ET 0 3% LI R e 10 AE S H

B LR IEH P s 3 - e 3 R ehfRAk % & o k4 - Decagon FE B e FFPR *  atorvastatin

S
X

(- 27 #5) % amlopidine (- fia B & F5H)7 i § g L g o Bk
AT BT R Y R ey T ¢ IR AR T > Ra & 2017 & e bk
BIAF 2 FER G dpd 0 FRFRT B0 BEH L IR RE g F AN %RET

BLenIE R AL A e

d Fitenp| 3 ¢ ‘;Fl IAIFE :+:;I;314f§;gljg€@*%a P E R E AV G g
FORTE F AR RN L RS ETHET T AR b B AR F R R F
B SOy RKRFETERY ABEE 0K DA IFFERMETR Y GUFE 2 R R

A L Fl SGE AR o R AT 1@::}7;1% EALFELLEFHE T 24 BhL g o
&M %R%}%‘E Ao Fpt s ARFERAULIFR Bl o BgEaY B 2 2
Bipie VR Bl g 4 (peer review)T S $RRAT TV HERGE > BB § A4 B A D
BA o ARE A PEFRERFAY AR EHEP T ) F Ry 0 R4 e
WL RFEG LR OER L AR FER R EREEF R AT RET A
PRELLEEFRFTLF R F A HERAIFEZ LR KENG T

27 A 1 FER WEFBRFEFT AL MR

ALFEGOE R LA RELFREAR  FRFANNIRESY ES T AR
%ﬁﬁ%’%*éﬁlivﬁg%%ﬁﬁg%ﬁ?ﬁ&ﬁo%%{ﬁ%Alﬁﬁgmp
TR AE ) s EE R F ik Pt dBF E & F ol HTRk R
Ry M BT LR W EF Y fod i L 1R 4 27417 o Merck {o Abbvie £
Atomwise > Sanofi & Exscientia » GSK £ Insilico f- Takeda & Numerate 4 * ;& & /% {fv 4 1
AP R G EFFER > FolL o] rF o Fd FLEfALERERrELFE g
ShZE % 3h o BenevolentAl @ * 8 B F ¥ KRB BB fofr LA /M o # PRI
f 7 Proximagen in# 43 2 30 0k kg £ et A E w4 o

PR TEEF VR AL FTEMAR—RY & § WRFEMARSR M 7
GBIk 4@ 35 F (TR foficdy £ 4 1] (database rights)) 2 2 RE S § B Ao R T A0

2-47



107 FE/E PSRRI B P E R /A T 153751 & MBI R R R
N L EZ DR T Pt EH e

B B R FERBIFERIVNOFTEAAE - LA TEMARY
NEAEERGER  AERFENEELFRAMEJIERE > T AR TEMA

¥ o
2.7.1. % 414 (Patents)

2711 % ¥ hdk U 2 i #42 (Eligibility) it

DAL E RO A VA RPN GEAEF R XS A -
FR3 s mapete b5 e L Agnflgcriands (Ui sy
1@@\%*\ér%ﬂiﬁxﬁr%%%ﬂiﬁﬂ$iﬁ ) BBl o lde > A
B &2 % 15258114~ 135 i TR 27 HaEp 7 o

MERLH O FR2RLATEEEF 8iEF AR THWFIERE P RFE
FFEEEIFPFVEHFNT 5 LR > e F 2 4 - (To promote the progress
of science and useful arts, by securing for limited times to authors and inventors the exclusive right

to their respective writings and discoveries) | # B p 1790 & 7 % 31 p =4 % 15.% ] >
2018 # 6 * 19 p 04k 5 e g4 1000 F > & ] 0 Bt & %}ﬁagﬂé;gu LERA T

P 2 B i & R T e

EFREAE S 101 iR we 5 bl s 28 (process) -~ i E
(machine) ~ #l:$ 4 (manufacture) # % & $ (composition of matter) 101 . % mE 3
ElaaE 2 = Ak eh 1 op X2 B (laws of nature) ~ p AT % (natural phenomena) % 3
%P4 (abstract idea) %7 > i izt b 2 FRAF PR AE L - B EFuR T X B

S ReE PR 080 A0 xR, 2 AR SRS B 4p & p 2R3 % (phenomena of

104 Fycito, P. (2018, June 19). United States issues patent number 10,000,000. United States Patent and Trademark
Office, from https://www.uspto.gov/about-us/news-updates/united-states-issues-patent-number-10000000 (last
access on 2018/7/29)

% =4 _(2016) - ¥ 4F @ HOFP R FRBY HFRFID (1- 30 'F) o RizH o

0649 it (2015) o BAliptedt - $MEFIZHER 24 (150F) -

Wk 2+ 106> % 39 F -

108 2+ 105 o
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nature) -~ - #FiB42 (mental processes) '~ p X A4 (products of nature) M7 ¥ ¢ %

«w °

B AERPEHEWAE VTP L c R ETSE R FRER AR TR
B ke R iR ,brﬂf 4 0 bldez R 2010 # e Bilski v. Kappos — % (Bilski) %
2014 # =1 Alice Corp. v. CLS Bank Int’l — % (Alice) =8P 24 %24 > # 74 & T
=& & i P (machine-or-transformation test) | %8 7 | g ahp £ 2 F & Jﬁ S I NPE
ZEP G TRR IR PR o £ H > 4 Alice k2 ek @ FEVRFIEL ERET
B iEA (USPTO) 5 p#»t 2014 # 12 % 16 p 3 f# [ 2014 Interim Guidance on Patent Subject
Matter Eligibility ; > £ F "5 (7 end 1122 4 %~ © F ol 4p M 3+ 0B JU fo ik
BB RER o PR LS PR 11 (subject matter eligibility ) & E @ & 3 B & 2
FLREE B8P 2 B R A e 2h - BE WS i s o 5 2A R
BAXETE P L E 4 T p kiR (laws of nature) ~ T p 23R % , (natural phenomena)

"3 %4 | (abstract idea)iz = 82 % ) ¢t (judicial exception) ; @ it 4T ¥ X 5 Ao
Al % 2B FF B ARZ T8 e U 2 ek 2 0 2% ;i;frf»iﬁ“‘ TFa e "#PMms
(inventive concept) » &1 iR e R e 2 B P N F A FAZ D (significantly more) H 7
I RER S p ARG AR s AL o dok G 7 T ATARN R4 gt o B

FE LT B ek F o R 2T E m%ﬁv  USPTO f#ts . 2015 & 7 7 -
2016 # 5 ~ 2016 & 12 % 7 3 3 L FTR OB Pl e de 2 H o] 1, B2 f A & )¢

,%_‘%EA "’:fr:-k,:- 2;&_:{70

ERE IR SUET S BB o e 0 £ R Rcae oz (CAFC) g
SREKM Y Alice 2B JIE MR BN EFEZFRAAMOA IFE B EFY

109 Gottschalk v. Benson, 409 U.S. 63, 67 (1972).

110 Djamond v. Chakrabarty, 447 U.S. 303 (1980)

HsSubject matter eligibility (examination guidance by date of issuance). United States Patent and Trademark, from
https://www.uspto.gov/patent/laws-and-regulations/examination-policy/subject-matter-eligibility-examination-
quidance-date (last access on 2018/7/30)

U2z £37 (2018 2 57 18 p ) # 3 W& FHE g R 2 R * cdrig 3 B > MBZE A RMEF %RAT A
FHELFTEFTAP < Kk https:/portal.stpi.narl.org.tw/index/article/10397 (% & B p # : 2018 &
107 07 p )

W 2x 111 -
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APy e (10T) ~ Bdsa s Fh L~ PEAREMIDE > 0 F AR ST L
B Rl AR M A S RS P B TR AR o

o

USPTO #7ix & £ Andrei lancu>* 2018 # 4 * 18 p - ¥ W% &P 24 | S
AEFREE HHFAZZOTEJLEE v F 0 T RET Y - BAE 2R
(Of course you can patent an algorithm ) = | 2 X 1 AF&E 4 & flgbn s - P % -
FEF O AARASHFPEOF T2 I FEP LB R REDE G 2 22 - o
CREESERTEL A b VI N LR R S

1.#F 5 Nesgpp rengF 2 258 2 2 ) > R T E4len; B TAL T din
AT EF O A B S Rk | 0 BIF A4ET B

2. ERE KB AR BRI BT & Qo

3kd o HABA TR A LFE R AR, 2272 {h 23 T4, @
FEBEANA, e 8.

T ot 0 FREFIFHRA (USPTO) i B33 0« 2fFa [ £ 1R R 10
# (CPC) -#g%| 706 : #cdy/adL - A 1 Fiw 1% 4|

e & 4] 2 5 (European Patent Convention, EPC) > 3+ 5 #4838 & £ ¥ 5 ¢ H-58
AEFFERANIL XA 0 EPO &gF B B ARA E8 T BT gt (technical contribution) |
AR FE R 25 T BFP R e Lgyfé:}stﬁtr?/‘kaﬂ_iﬁu F oo

7 EPO % A BRI fIHEnii 2 F AR #4011 F 4 EPC ¥ 5205 1
B BARDRP D (1) mie EPC % 52 % % 2i§f'J4’fﬂ#“‘fi§ B g azE: % 23R
i d AR A (EPC % 52i% % 370 ) P g+ e s JlarEes: (2) $4 57
e ¥ pF > FaE 2 g o R BER L2 (be considered as a whole) 4 it &2 & f14eh

WMay (2018 & 4 7 2 P ) Bl S A RR A I T L PEAI S 0T 2 BB 2 ¥ > B 4 R3S

A I E R AL EF Y o kR http://iknow.stpi.narl.org.tw/Post/Read.aspx?PostID=14320 ( # &

HREPH 107 &7 30p )

U May (2018 # 5% 10 )+ $FUSPTO h & : & 27 L1l MBE A 3P %A T B i

T EF e o KR http://iknow.stpi.narl.org.tw/Post/Read.aspx?PostID=14422 (%5 & B p # : 2018 & 7

130P )

LS4 & 4 (2015) 0 R adcHE B FIR g et R HEAFMNERRE R o WEMAE Y T 0 2010 5-47 -
2-50



http://iknow.stpi.narl.org.tw/Post/Read.aspx?PostID=14320
http://iknow.stpi.narl.org.tw/Post/Read.aspx?PostID=14422

107 FE/E PSRRI B P E R /A T 153751 & MBI R R R
N L EZ DR T Pt EH e

7 2% Tpeir (technical character) | M7 - & i) $ieit > 1995 EPO % & A% > ¥ 3
EAlzgp R a1 @ 0 FpEs 2 (technical means) » T @ g P 2 R £y 1Y
Fodn- SLEE R s Blde T e o REL S e E ;ngﬁm Ti B fIHR e 5
Pdr 2 RITR G RN R LS kR 0 40 g £ EPC ¥ 526 % 1o 8.

I AR A B2 BT RN PER > ek HREFA @ g BT

|

Az AN o R L ¥ o0 (normal ) #3223 i pE )I‘ F - bR 0 B G
o 7 EE#“,%;F'T?%?'J'H_O Z3eie AT F I Er Big— b sk 2EPO 3
BRI B AP R B E BEREP A LRGBS T - 25 -

Pk o TR EP B EFRAFES TR R E T TR AR CE AT

CT >

Y Franppricdk 0 B R TN OFP L kY £ 0 2 AW (merely) #-3 GEE 2
HENEAEY > TT B L EPCH B2 % 1 AT bl4oit 1 LiEaayrd] « 33 o p N

4,
R R R RS AR 2R TR ORI RS A AT R

WRILEF S FRE B BIFIAE > BRPHIIEFP B LA BEEJIEREL
B EHE G ARBTARE > LN ERBZRYGEZ DFEAEE R S HNS
TRREAER 0 E TE ARG Ay AT T EEP | 2% & AR
WERADRF CFTHERTF] AT BB RO RE S REL ) RROER 2 A
Faomvpa AR EE g o e o BT RBEE N2 AT ML PR
FTHREFEM 2 fched d N F P0G F AL JIERERREEIRT B> 4 3

R E ER L RS P RN RN T

N

117 European Patent Office (2017). Guidelines for examination in the EPO, part G chater Il, 2 (examination practice),
2017 Edition. EPO.org, from https://www.epo.org/law-practice/legal-texts/html/guidelines/e/g_ii_2.htm (last access
on 2018/10/07)
118 Eyropean Patent Office (2017). Guidelines for examination in the EPO, Part G Chater 11, 3.6 (Programs for
computers), 2017 Edition. EPO.org, from https://www.epo.org/law-practice/legal-
texts/html/guidelines/e/g_ii_3 6.htm (last access on 2018/10/07)

2-51



https://www.epo.org/law-practice/legal-texts/html/guidelines/e/g_ii_2.htm
https://www.epo.org/law-practice/legal-texts/html/guidelines/e/g_ii_3_6.htm
https://www.epo.org/law-practice/legal-texts/html/guidelines/e/g_ii_3_6.htm

107 FE/E PSRRI B P E R /A T 153751 & MBI R R R
N L EZ DR T Pt EH e

2.7.1.2. % 1 £ & 9 cht s 38

boAlice R A1 FE BEFY A HHCRREVERT WEEPAE R
B g o AP OB P Ao 19% ‘Fﬁy;@a&;ﬁ dr ¢ —d—o P4 R4 A g%gﬂ}qm,ﬁ” N
EAIG AR R A DFENELF R ORTA O 7 B JIRIRE T 44T o

— Jo 2015 & codp g MOy dn > j 2012 & 3 2015 & 70 3 p k> £IA I FERHK
PR LB S kIR L USPTO B3 p 2% {1k ~ 2 AFEMAR 2SS (WIPO) 2
EREA R ¢ FER A I FEPREAME L S RAEFERESD (IBM) o H =
g AR L 2 f8 enjiciic (Microsoft Corp.) ~ & 2 i@ (Fujitsu Ltd.) % - ¢t % 332§ 5 IBM

1 E k %h---EF4 (Watson) £ 57 5 2 %?i%?%ﬁiﬁ A s B S FEHATRATE R A
1AE AR T o

¥ - F 2016 e 204 A A FERHOLfIELR BY £ E R (735%) -
PA(97%) F (40%) 5 & 10,715 2 & E M i MA 1 EL P > RFF S
Pt Al BR FAPREE S TR EEE R AR A FoR RS
AAFEEG A FApM L FenF g LK e F]P > B ARG 0 ER G A
IFELIPERG R L2 P ALFEREN A FUFgRB I RS 2 F
(RN SUP- S

- o 2016 & AR E P g BA H S REARAIFELY T BT A
W AP Hpral kR (784%) > AR AY 2 Leh TR Rk, (54%) 2 % 3
e TR EEY ) (42%) SEABEFYL{IRES S A EFY RS AE Rk
17y % £

%é‘ﬁ ﬁﬁ““?“, BT ‘]‘?T‘LIéj'plh"ﬂA’\

MW9%e B AL 44 4L (2015 % 10 7 28 p) > WIPS ~ 73R 4 -4 1 47 & Al en® 1484 » #7813 KR
http.//synerqytek.com.tw/bIoq/2015/10/28/patent-app|icatlon trend-of-artificial-intelligence/?variant=zh-tw ( & {&
HEPH107E£87 1p)

L g (201677 30p ) »F A IFELS > 2 AFBEEMRL FpEE kiR
https://kknews.cc/zh-tw/tech/z222y3.html (& {5 2 B p 2 : 2018 £ 8" 1p )

1z i (20162 92 21p ) > A1 FEL I BEY SRFAFTLERE  » 2R 168 - %
- http://www.naipo.com/Portals/1/web_tw/Knowledge Center/Industry Economy/IPNC 160921 0701.htm ( &
fABEpH2018&87 1p)
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../\

AFe s EORIATER P h TALASE kAo Tt o A1 E R
2FUBGEL AP LA IFERT WEFHFE o TROBEF Y w2
L F Rl E B ks T RS E R I R R

F_L
=)
&
4
“+F
B
i
*
o

F_

fe oo ¥ f 2018 chdp 3 220 o > ¢ B 2015 A4 1AL A]Y iR R
ZAGEE R 0 B 2007 A A FER Y R AR LEC phE R ot 2R
PP RSO A2 R AR e A Y R I FERIL A DER
S A RFIFRAERERET T 2 HRE P L 1S AIT 0% A W 2 e M o
HBe oo BIRan e Wf?f"ﬁ‘é’a%}iﬂﬁ (XtalPi) §.- fo1 A 1 EBds f3T0E 57 3 A
Fad 2P FAY WAL - 58 (Google) 2 M 42018 &£ 17 24 p v # 2 A H % 3
31500 F %~ Bihpy 2.

Fp o BARERAS A IFEEHAEERORY R 2D, Ll AL %0}

FORECR LY WG AR AR S W C g A T R AR o 2 % 1
AR R B R R L R B AR A T o 2 N E FE A AR
PEERED R G RS T RERE Y AR 2 FEL I rE By oo

R T
2728 A1 FEE* b FFERPMOE & FEMHA#

2.7.2.1 #35 & # (Database Rights)

B b F o Bk o A B 0 BORE A DT UALE (FfEis & 81006 B R Hcdh
B 45 4 (EU Database Directive) 2 2 & B2 4“7k » 27 gegdp £ & #9775 g+ i BX
iy B # (Database Rights) o #cdp B4 € p & 3l v & AL 5| eniv 8 By & b

12Gloria(2018 # 5* 22 p) > ¥ WA w482 Al E )Y FHREREER > NrFHRAL RpPAHERRFAT 2
¢ o o kR - http://iknow.stpi.narl.org.tw/Post/Read.aspx?PostID=14461 (& {5 & B p # : 2018 & 8 * 27
p)

128 4F53 (2018 2 1% 259 ) » (¢ ) Google_%i?%gwﬁ.ﬁi,ﬂ?? Al %’?%ﬁ?ﬂ’% o8 E.Bf]mfi:bt B # 1500 &
% ~ g7 0 GeNetj gk - k& : http://www.genetinfo.com/investment/featured/item/14244.html (B.is & B P
#p 2018 81 27 p )
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B L&z & L H hat P~ {7 (accessed) 0 e —E}’gﬁ S EOR T NBE S RE N R IR

EPpF P BT S F 15 & o HEREEF E PR FIG It A4 ATl
a}ﬁo

2.7.2.2 ¥ iv# (Copyright)
FOERT PPk 2 2 2 AR - S ok RPE TR AR
Foes il Bohp BT R F R - SR 2 2 AR R
B e P i F TRARELAFEMARE - blde RBFRF T2 > HEABRAR S
PEER s XX S EE R R EOFCREE  FERVP L RABS P A D

PFAAW e GG VAT o v TR RS R R e o e R

AN

2.7.2.3. ¥ ##% (Trade Secrets)

“J

ALE A - B g R i Bl o
ER I MECHE S S Lol SRR R %" FREDOLE > FERRET ALY -
BEEPERELIR - wE G 2016 = % FR%Ip s o 2R 2016 Emny ER®
( Federal Trade Secrets Act 2016) - + % #& '~ s}!;vz’ﬁ - F #44% 2 (Uniform Trade

¥ Ebilﬁ.‘lﬁ‘ﬁﬁh W-R‘@\I«J—'%’f E‘;?"f’_

Secrets Act)

273/ %
EHASHAIFE NEHFRNEL P SEJr A FEFL LI LA B
FARDES DATEMAAREE S 2RI LL P B T FEMAIR, &
TERNE T o GldoBcdp BE, RS HF R R LTS A 12 f ER
BEHE S TR RO R FRBERE . VR A IFELIE > REp A7

R AR AT AT T R O T 1

124 protection of a database: our company has developed a digital database on cultural heritage; how can it be
protected? European IPR Helpdesk, from https://www.iprhelpdesk.eu/node/2513 (last access on2018/10/07)

125 McMorrow, A. (2018, April 19). The new high-speed drug discovery path using Al: where soft IP meets hard IP
to form a dynamic alliance. BIA Blog, from https://www.bioindustry.org/news-listing/the-new-high-speed-drug-
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d A 1A ES - BRTEGAR > ZRYFEFEERR > PR i Fivg - &

BA AR AL Bl fIY A I FEEFESFERFAL DR A YT N R
A 2 RAE A TR e pripdes ¥ B A E M A (background IP) k27> & E AL iFw
% iF é—

BRI AIFEESFERAFAL DETA R E
(foreground IP) » 12 2 f= b F o f2 44 (licensing) ¢ ¢ o

N
%’x

FRL RS EANR AN FERRR AL CRATERS F IR
+

2 KHA
Er e

\4

k0 b4 & 2017 B3k € (European Parliament) % 2 7 Ak g R ZER TR

b
%R g (EU Commission) A2 F 2 EUREEEA & A 1 FE2L B o 22 iRs]
=5
o

@

-~

AR EATRA L RAEPBEA LI TR FEMARENE P p A
2016 £ B 4o % £ PRI A LA E T A 4 anp]iE 12T

t
FERMEEFAIFEE /AR
ELBEFHER TR AL B A2 RN PR -

discovery-path-using-ai-where-soft-ip-meets-hard-ip-to-form-a-dynamic-alliance-by-dr-eileen-mcmorrow.html (last
access on 2018/10/07)

126 prodhan, G. (2016, June 22). Europe's robots to become 'electronic persons' under draft plan. Reuters.com, from
https://www.reuters.com/article/us-europe-robotics-lawmaking-idUSKCNOZ72AY (last access on 2018/10/07)

27w 455 (2017 & 6 % 1p) > 3k A 2 A e Al ITend iR > BRI % 394 0 kiR ¢
http.//www.mdeband|p.com/tw/upIoad/1496312398Le01.pdf (RS ARpY 2018102 7p)
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“r3 T dcdp ) (big data)dei > E AR AL R g b F A B RN E
Ao @ Tl > B TR TR A REEOFE R (ATE AT LA D

=

AT o B Pk AT 4 A AR chlicdy 0 R feehi® B a0 4 (computing power) & JE
B A AT FREIRELS £ E S A SR E B T R A

IR TRE R B R PIE Z R IR R R TR A TR RS SRS

“r3) T EF Y 4 (machine learning) > 4 E A F & A 2 TGRS BT A AL
Hil- BASNKKTBAcrAEp e > nE A En o FARAEY (deep learning) Fi% BH
¥oiha o v ik AU 2R E BN (non-supervise) X T i ¥ foa K B
T B RFR LA TR 25 JERAFRAEVIEEARY AT NARE ~F
B AGET RID S N A R B AR PR Rl ek 10

ks
b

=
E|

_tnl

A EpapREY SR 2 ALFESRT C RBHEEFUES S B A
oL AXMBELBEFOZ > RBELAFHELLE - (A #{$$i0u1r$ﬁ
FRATEDZ BIA(R 6) 0 Mgl Beap 1T E BT F Y TR 2 HES R A
ERRIE Y 5% R AE UL IR

128\vikipedia website, from
https://zh.wikipedia.org/wiki/%E6%B7%B1%E5%BA%A6%ES5%ADY%AE%E4%BI%A0 (last access on
2018/05/26)

12%Buvailo, A (2016). 3 ways big data and machine learning revolutionize drug discovery. BiopharmaTrend.com,
from https://www.biopharmatrend.com/post/24-3-ways-big-data-and-machine-learning-revolutionize-drug-
discovery/ (last access on 2018/05/26)

2-56


https://zh.wikipedia.org/wiki/%E6%B7%B1%E5%BA%A6%E5%AD%A6%E4%B9%A0
https://www.biopharmatrend.com/post/24-3-ways-big-data-and-machine-learning-revolutionize-drug-discovery/
https://www.biopharmatrend.com/post/24-3-ways-big-data-and-machine-learning-revolutionize-drug-discovery/

107 FE/E PSRRI B P E R /A T 153751 & MBI R R R
N L EZ DR T Pt EH e

= 25 6 3 6 M5 (in vitro) SRR |
Bl 61 1HELRMELIF RN B

311 AR F AR

FEER -BER-ZER AP A7 W B T & 2003 £ = A HFAFle
+2](Human Genome Project)0 » rz %_7 £ i £ %74 ¢ %802 3 F] e (genome)-» DNA & 71 ;
ERFAFFEE I3 E > EF 2 REA L EY T L BT RE L oI 40
#rfg T4 &2 % | (Book of Life)? enfl F1sg - izim A Flle - RFTesatip i g ip o
WAOER o wEAROATES > BAAPANRT I EIRAANI - Ra > &
Fler -8 Tdht ) CERPAFMEAL IR D o B A5 o PF R FAZARL
Flled- SilB > %5 5 ailm o BRAFledFe @il Fa ghaig Jf"‘z%r?mﬁ%t‘:
M Rl Ak o N RF DR BERS AT AL PRE ‘ET}‘“{%
Pty ok T g 2le | (multi-omic)A 45 0 & 4%

A ¥ (genome) - ¥ 48 ¢ 75 A F] > DNA
4 e (transcriptome) - £ & RNAfrd & f F TP fo THi7 ) AR Lo

A3

T S

raN

B e (proteome) - £ R8¢ it G B

130National Human Genome Research Institute website, from https://www.genome.gov/11006943/human-genome-
project-completion-frequently-asked-questions/ (last access on 2018/05/26)
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= %t (metabolome) - #7F ik e o A S
= ABEA T (epigenome) - DNA 175 fa it F it fod Fig it hFF > ¢ H5k
B %%
GRS M B ILEA R e 12§ F 2 B DoRem foi o B A AR R 0 v
PR P RMA TR 4 ES N TR B SR EE o

ARG 30 BBk A ES DNAS 3 F B Fody § 42 4 73 b chid
P RHBAIRA BT %R ML S 2 E TR i 2t @] il 0 6 A
BB A DT PR LA BB R BTV R 2R Y B 2 R T

LA R RS 0 R R T A Teenik o Bt fe Bl e BB

H 2 2011 & 0 3t E A LA FDNA & & 1 kbl 2 LA 1 4R R
A FIRE AT AR 2 RS TR R PRTTRR R R AT
I JE By 1 B3 ol o0 i # 4+ (precision medicines)

= =3+ 2012 & > Euretos £ - FJ7 i 24 4 7 5 (bioinformatics) = # > Euretos 4 1
AET S HEF7 2005 B~ el oo 2R gk B R {oTeh @A T M ERF Y
FRE T RS T e R e el Rty > TR R fEL AR BRE v A&
BEEp R iod SRk g RAvgks 12

#2014 & = = X R £ enEnvisagenics » h:A ;{ﬂ’* SRR S iz 37 mRNAjaé;};: )
B Rk IR A 4T 0 OB 4 RNA-seq #icdg ¢ 45 1 22 A AR M 40 RNA B 3 E
(isoforms) - f5d ¥ 4% B A BRSNS & 0 22 P b ieT 1§ 0 AT
B oot piRisg o

Bli 21 129 -

122FDNA website, from https://www.fdna.com/ (last access on 2018/05/26)

I3EURETOS website, from http://euretos.com/index.php (last access on 2018/05/26)

134Envisagenics website, from https://www.envisagenics.com/ (last access on 2018/05/27)
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f 2016 & & =2 % B &IHH0 ReviveMed » B4 % F & T 2RI 1% | & 5 & g
el > LHBR LT Eis Sk P ERYFNT R OB ES VR
B2 PR LT RIS EAMP TR Y Lk TR R
RS FHHRE (AT i Fed) Fea-A - flemy iS5 RE
o RTEE L BF Fh ORTR % FILIER 08 S IR 30D Sk s o

F 232017 & 5 A4 £ % 504 5 chPhenomic Al B 3R R B Y Foier 4 47 A ek Bic
pow s s o 2 R F 2 AT HFEAT - T EFI AP re SR YR
BRPIE>G P9I RATFRITSRBESZE Bz P g B2 & A

F{BES Y KA 2 AT iR FRE #P AR RhEEREE -

B AE SR R AR o 4R b BSR4 BATA D P JIr A 1 E R 7
i f SR AR LR EY N LMY e B FALE S T A AR

P P F AR A T B | o
3.1.2. 13 FH A F s

SLFEFAREH-FTARDI - BERDELRE > T - HTEFHT UE
Foby Bt ffdeqp 3 (% chBE S A3 - iz 5 D& 43 (hit molecules) o fid & A

SR T ERESTRIEE Y L LR - SR

% i & &% (high throughput screening, HTS) # @ & ¢ * K kP D ep? 23
- f i SR RIRGFEFFELGERTIACES R ATRY FH
- {45 > e B R eh A T A T4 ) (trial and error), $ A7 FE TR TR L4
EFHPERY AR s R AFRp BV E A KRB EHE > T
CREE AR REHER e VIRRETREG TP LF B REL AR

B eR AL T - H R R R

13%5ReviveMed Inc. website, from http://www.revive-med.com/ (last access on 2018/05/26)
136phenomic Al website, from https://phenomic.ai/ (last access on 2018/05/27)
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B g4 Tad s g 287G % E & E (fragment screening) i 2 32 & i
(biological screening) o 5 FLéFiE #7i¢ * enF LA i A4 F > TR PR EA VRN S
Td s g4 o RUBT PRI L NAL BRREIFARS a9 L

sy H oA

oo FHLEHFEY >  FENMYOTHREY JEFYBCES 0 E 2+ R K 500 Da -

e

ﬁﬁﬂmugﬁﬁ*%aéﬁﬂmmmmmowﬁiT’ﬁ%ﬂﬁéwiﬂwﬁ,mg%
FOFREY Ty A e AT %) 200 Da > giefhinig & Mfrd X B
(millimolar) ¥ r1dkn s £F % ¢ B30 4 WiHE L - FRAS DM FH LK

BREP pck chF 5o @ 3 A - BB R o F S R R AR e
#Fidm o Az REZRE@D)R AT meELSE BRI AR T FQRD)E £ P dimie
FooiprE DR L3 3D & ‘%f“‘“'] R (T B R iR T M - B R R

Mook end TR e A2 3D B AECRIALE B Ik B i 10

ROHIRYEFRFTHRTEFE NS ATRF HA S o R TAPLE RS E D
o B4 24 47 2 | (computer-aided drug discovery, CADD ) ~ j > §

WA kit & B T R & iE (virtual screening) - iz i Y BB E A &
4R i e e 3D B B R RREE (AR 2 kB A

RIF s iBiEe e dd L5 F REEGH B &~ F g ks I igE#5 - CADD 4

V- BABBAWIEESY FLET AR L S g 1.

Numerate »>* 2007 # % % R4 V4|2 > R L EBHE - BEEY ~ 207 {fcEH
FoB80 - BEAFET & VBT A QFJHrf Boh o RIERIEE B 0P
% E AL MY hE IR o 195 Numerate 2 & ek #0if 1 U R G HER HE $ K 3 Ho(in
silico drug design technology)-L 5 it 53 k@i 3 e A2 7 ¢ & 17 chficdy - £ 34p

-
<3 & (high-content, low-throughput) =% 7] 4 47 (phenotypical assays)¥| % i & & ~ L3

137Fragment-based lead discovery. Wikipedia website, from https://en.wikipedia.org/wiki/Fragment-

based lead discovery (last access on 2018/05/27)

138 Nam, K. et al, (2015). Biomimetic three-dimensional tissue models for advanced high-throughput drug screening.
J Lab Autom, 20(3): 201-215.

B9 31 129 -
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2,500 % &0 FieihH

i

= 232012 & > 23 E F £ L e Atomwise # E B - 38 £ 5 AtomNet ciE R 5 Y A
HERpiipr s LEH 2 W FRBEFVRRPRGFEREY > BFEUEH S AHD
%%&??NWWH§*+94%€%#JWWMFR@mk frgrir 2017 &
Atomwise #& 1) 7 4 1 - E L 3 &:F (Artificial Intelligence Molecular Screen, AIMS ) ﬁ"f}ﬁv
PE SR B fe Y {1 A R Y o R Y AtomNet & 1000 & ) A
TR $H-RRBOEFREENO T2/ EH P BB T A AN EERLEHE

HET G AR 0 B B

= = %2012 # > Exscientia ¥ - 3k W4 FEATE] o 7 > Exscientia B - BT S op #
CEFFER DR AIFERNEFELF R c Ad A FE ARG LA L
oA R PIFE RS Feng FEER 0P B ERME - ¥ (single target) i)
A g R (Bispecific) i~ F 0 BREERAHLrR I EHERpRES

“13) T 4 3 % $ %3+ (phenotypic drug design)srpRis 135 4o gy Tl i E B A 3 oid B

\

#2014 & = = 3 F W4 Y enResonant Therapeutics 2 & 2 B B BE 4 gl (=55
ALY FHEY g EEH T HH e %i#&)ﬁ, o ¥ % chfi Bk 31 & (Rapid
Prioritization Engine ) #-37# it fe R x e OB v By f & - A HE BizE S

3% o Resonant cht 57 Peif fo FEER R ATHRE0 4 B A4 ot 0 M 4RAE S B 8 b s

FELE FEEHFA A BRBREE AR FREEEF Yo

V- far 23t 2014 & end BATA| S P E_= E W E £ L TWoXAR - H %

":‘T
5
i

[

cRRE Y 2RV EAAFE  c BELHARHRGFEEFTHEE S ITH

% fva L it £ $(tool compound) B B AT F H fr A 4 AT B F ATz E EH G

140Numerate Inc. website, from http://www.numerate.com/platform/ (last access on 2018/05/28)
4latomwise Inc. website, from https://www.atomwise.com/ (last access on 2018/05/28)
42atomwise Inc. website, from https://www.atomwise.com/aims-awards/ (last access on 2018/05/29)
143Exscientia website, from https://www.exscientia.co.uk/ (last access on 2018/05/28)
143Resonantrx website, from https://www.resonantrx.com/ (last access on 2018/05/28)
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BP0 ATS b ek RAER S Jihde %% % > WOXAR 117 HEFHEE T 250l E E
BB RE Rk U (L F 0 [ BR.

Brt > AEFLRFENGEES > AT T - FFE O (in vitro) e R %
(cell line study) £z & += 48 p (in Vivo):#s » - H Bz B bt b F AP #3248 LB oo
D > Rl ;ﬁd AL ER T EE Wiz EE R o 4 %R BT T ARk 0 -
W R EI TR R et P ok e

3.1.3. §pk w0 kg ¢k (in vitro) F %

FTARBAACT BRI ROTHRKZFEEF DT 4] 7 P LA E - 7R
ERFOEREREFNFCLTH - Z T RFALARTNEIER R AP, -2
FEZ RSP - HREFTRAPTE G0 RRR T AARGAR R

CRT LSBT R R R A e R R LF R R R

Vs d®  NERAESFFER IS o

i % F ¥ & L o0 Emerald Cloud Lab (ECL) = * ** 2010 # - Emerald 454 ¢
(Emerald's Command Center)sngic 4877 3 4 B ¥ ik feifir- Bl x* HECLF % T X 4 >
EE R EPE AR AT R O RBRBADRELY TR S B % - ECL P
WAL EDEF LR HRAD > REFT A REEF ¥ L2 &8 8 o (in vitro) F
‘% 146

Synthace # 2011 & = = »v &= W iG3c > B HjFanir v _Anthar - 24 i %> &
MAERK iRt A5 HE AT TR PAERTIT AV X3 o7 (Fi4eY 5 Antha
FEHN P BHFAF L ARFHRTRA > R o AR > F RF S E 8D
B %3 i#%ﬁi?}ﬁié* cFAF ARV R FAL A PAR S % Antha R L 1 fEL
SR E RN FI R R R Y PR ML T S ol B R R A AR K B

145Twoxar Incoporated website, from http://www.twoxar.com/ (last access on 2018/05/28)
146Emerald Cloud Lab Inc. website, from https://www.emeraldcloudlab.com/experimental-capabilities/ (last access
on 2018/05/28)
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=t 4 ®E & Lo Transcriptic = = 3% 2012 & > % B3t 4t 2257 3 H i (contract
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BRI PR RE RS R Fe LR R VA A4 g Sl o B
it B E e 3 1£F R 2 4 &4 5  Transcriptic i€ * Liginp & it fodpd| o

g 2R »—»)gé‘vgg,—fr'ﬁ’ M LB G BT b FiEARE S - BIRA ﬁqﬁr;;i_—g % 148

2018 & 3 ' % ih 3¢ # {7 <0 Pistoia Alliance # & & B & B € &+ - Pistoia Alliance 1
A& Dr Steve Arlington v @1 ¥ frid iF4e i & ik 245 T A kfF 2% %, (Lab of the Future,
LoTF) ; & & & € ki 4 £ 'Hack the Lab' > i&=t %% % 4~ (hackathon) shpt¥ 1 & & ¢
tA 1 HERZS o Future Conor't 2 A K F %R E > kp 4 HPF %5}% %

BHh e h ) REPE LR E: R NEA PR L IFEABERRE
Pz 4o % #reha B ok %aaé,ua%mpﬁ%%#w% % Bchpdy D) AT
# o kp Merck~GSK fv SAP & 2 @ eng 2 A 4 31 A 1 E{rE 9 £ & #icdy (Real
World Data, RWD ) % iteheim § 25209 5% % o B 1490 2019 # & = 2% £ @+ o Pistoia
Alliance £ - B 2ok M2t g JImp » 54 505 M4 bR EFF L3k 0.

Eﬁ?%%mﬁﬁ’%‘%*ﬁﬁ&%%4l?%ﬁﬁ%&?i“’ﬁﬁﬁﬁﬁW
o] TIFCR B FF LT BT q—F‘ A I E R FTE o b4 ﬁ@?]ﬁffrj—é_ 2018 #

535 # 7 - i A HFESEG S PR I & A3 2030 & 0w o U By

147Synthace Limited website, from https://synthace.com/introducing-antha (last access on 2018/05/28)
48T ranscriptic Inc. website, from https://www.transcriptic.com/ (last access on 2018/05/28)
149 Drug Discovery Today (2018, March 20). The Pistoia Alliance calls for greater life sciences collaboration to
build the ‘Lab of the Future’. Drugdiscoverytoday.com, from http://www.drugdiscoverytoday.com/view/4747 3/the-
pistoia-alliance-calls-for-greater-life-sciences-collaboration-to-build-the-lab-of-the-future/ (last access on
2018/05/29)
150pistoia Alliance Inc. website, from http://www.pistoiaalliance.org/ (last access on 2018/05/29)
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11Evans, H. (2018, June 6). British prime minister announces first Al and data grand challenge. Norton Rose
Fulbright, from https://www.aitech.law/blog/british-prime-minister-announces-first-ai-and-data-grand-challenge
(last access on 2018/05/29)
152Drug Discovery Today (2018, June 6). UK Institute to harness disruptive technology to transform drug discovery.
Drugdiscoverytoday.com, from http://www.drugdiscoverytoday.com/view/47495/uk-institute-to-harness-disruptive-
technology-to-transform-drug-discovery/ (last access on 2018/05/29)
153Buvailo, A. (2018, February 24). How pharmaceutical and biotech companies go about applying artificial
intelligence in R&D. BiopharmaTrend.com, from https://www.biopharmatrend.com/post/34-biopharmas-hunt-for-
artificial-intelligence-who-does-what/ (last access on 2018/05/28)
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- — 2 Numerate
Sumitomo Dainippon
) BioXcel
- lomwiee
—
Alnylam Standigm
Centrexion TwoXAR
Astellas Cloud Pharmaceuticals
CrystalGenomics // m
~
/./
Translatum Medicus
B 7% B RSS2 P A LTERPRL P L FATE
Evaluate % 2018 & 6 * = # g Rl 4 » 2024 & >3k ™ 24 & gp+ 10 & e
g 154, »}; QAR 7T 2 FP 2B pEREIFHLPY [ FALZEAERS B bt

5 E_ L W

FHEEE > NBEHE LA A o & Evaluate shdp £ ¢ R L F
% 3 & “Grants4Apps

Bayer » 82X % Gl 7 ¢ o XA & Bayer *t 2016 & ¢t {7

1%4EvaluatePharma (2018). World Preview 2018, Outlook to 2024. Evaluate Ltd, from
http://info.evaluategroup.com/rs/607-Y GS-364/images/WP2018.pdf.
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Accelerator”(G4A #vig F)iLfF chd E % Nend Foadd o 58 F et I FE e F R LY

3 M2 P 5 v P E_& 9 41 Turbine Labs 2 4§, & 5 xbird > -
3.2.1. Novartis

2011 # 4 * Novartis # # ¥2 Biovista & % 7 - /23 & Tk > & (Fend g8 )%
Biovista 7 Clinical Outcome Search Space (COSS) # it % Novartis 35 % & o B enit & 45

MATOE o B0 e R IER B B O & forb R E A h2 42 £ o Biovista & = 3%

(BN
(o)
O
D
-h_\\
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T\4

R EFAELL Y Er BT LT e SO ERAR BB K

s
.
x|
H
@
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.y
o
5
hr

('
E
St

% chff 3¢ - Biovista 0 Clinical Outcome Search Space (COSS)
ﬁypf‘ﬁﬁﬂgﬁﬁi‘%ﬁ\ﬁﬁ\naiﬁﬁﬁ%iﬂaﬁm@w%ﬁ’ia
okt eded BV AERI AR o HaE AN R0 7 F I8 5% - COSS T L4k R

& v‘)l%,} E R B BRI T REE B B R A T § A

Novartis & IBM Watson ¢ 2017 # 6 * & # & iv% > 2R T bk By L YR
ine 190 112 Novartis #2 Cota Healthcare & 2017 & 3 7 3 # chsfiin & 8% 199, & X357

B B4R f enfek o T B LW T
3.2.2. Pfizer

% % 2010 & 11 * - Pfizer i{ & Biovista i = - /3 & iTHs3% > 1 * Biovista 7

Clinical Outcome Search Space (COSS) T » &35 Pfizer it & B # chig:E &5 anirt o

155Bayer AG website, fromhttps://innovate.bayer.com/innovation-stories/grants4apps-2016-kick-off/ (last access on
2018/05/29)

16Bjovista (2011, April 27). Biovista announces research collaboration with a major pharmaceutical company.
Biovista.com, from https://www.biovista.com/biovista-announces-research-collaboration-with-a-major-
pharmaceutical-company/ (last access on 2018/06/01)

15"Biovista website, from https://www.biovista.com/technology/ (last access on 2018/06/01)

183hields, M. & Neely, J. (2017, June 5). Novartis, IBM Watson Health team up for breast cancer project.
Reuters.com, from https://www.reuters.com/article/us-novartis-ibm-idUSKBN18W119 (last access on 2018/06/01)
1591drus, A. (2017). Novartis, Cota Healthcare re-up on breast cancer. FierceBiotech.com, from
https://www.fiercebiotech.com/medical-devices/novartis-cota-healthcare-re-up-breast-cancer (last access on
2018/06/01)
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TN %I ABES B S = BATe0iE B > @ Biovista 4t A 2B e N £ forb R

R Apm & 160

2016 + 12 * Pfizer &2 IBM & Pfizer 41 * IBM =7 Watson for Drug Discovery #jis
kavsp B LR RS o Plizer el Joe % PRk AT Bl - c R F Y ¥
fe Pfizer p @ cndicdy - ¥ RIRERER > MHFATOES R foT N TURRERE K E T 5
B §T e E 4 & K i (TR AT § - Watson for Drug Discovery £ - B 2 =51 2 101 & % jR R
Y 0 pRFEZ RILeat ¥ (cognitive computing)zn e sk Ly 4 B F RIATeohE
Pifefoif ok o %L S 4R AT 2500 § i 4E & 0 A2iF 100 3 2 T2 - 400 § > &
> LR AR o AP 2T 0 {995 2015 & PhARMASR L - =5 A B - # B 5
200 3 300 f ~ & 162

Pfizer 22018 # 5 » & XtalPi & (*B # - AR & 2ot L FFESHE T 5 > 0 %
Pl mFeffrs FHAIZE R T SRR ELI I B REEFV F 2 S D
o uEFLFIEAEZ 2B RE PRI R RIS > TR REEFFE R R
FAPB nE e T 10% 0 MR B R h XtalPi & 22t 2014 & 0 £ H - RE-F L Fen
i%ﬁﬁéf’@ﬁT? e SR 41?%%%&%?%?§’NWHﬁ
Intelligent Digital Drug Discovery and Development (ID4)-T = it 53 & #2472k 3+ ~ HA5:E $# 14

RES R L AR G R ﬁw+¢+#§#m4ﬂﬂ§#%%%ﬁw%

160Bjovista (2010, November 10). Pfizer seeks new indications using Biovista bioinformatics. Biovista.com, from
https://www.biovista.com/pfizer-seeks-new-indications-using-biovista-bioinformatics/ (last access on 2018/06/01)
1611BM website, from https://www.ibm.com/us-en/marketplace/ibm-watson-for-drug-discovery (last access on
2018/06/01)
1821drus, A. (2016, December 1). IBM unveils Watson for drug R&D, teams with Pfizer on oncology.
FierceBiotech.com, from https://www.fiercebiotech.com/medical-devices/ibm-unveils-watson-for-drug-r-d-teams-
pfizer-oncology (last access on 2018/06/01)
163X talPi Inc. (2018, May 8). XtalPi Inc. announces strategic research collaboration with Pfizer Inc. to develop
artificial intelligence-powered molecular modeling technology for drug discovery. Xtalpi.com, from
http://www.xtalpi.com/xtalpi-inc-announces-strategic-research-collaboration-with-pfizer-inc-to-develop-artificial -
intelligence-powered-molecular-modeling-technology-for-drug-discovery/ (last access on 2018/05/29)
164X talPi Inc. website, from http://www.xtalpi.com/ (last access on 2018/05/29)
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3.2.3. Roche (Genentech)

2017 & 6 * > Genentech 7 # £ GNS Healthcare & i£3+4] > f1* GNS & 7 7% % 18 %
& 3 (causal machine learning)X - REFS (Reverse Engineering and Forward Simulation) » %

MR RATIRR F R 0 3 R P ML TR & B TR ER R
& é;’;—?;}%)ﬁr (EMR) ~ T - fplpgd e 52w (multi-omic) dicdpGrs-2 3.1.1) -
GNS Healthcare € - & 2000 # & * 2% % B+ chd F T2 2 16, 3 REFS Hpirgs
R BER S22 #A R EEEGG Y PFR L P T oRA AR e 142 RS
BEHTLEHA DT A HRERAER B R RELEEfrEF 5 BhFF o ¥ Rigs
LRFREFIF DL &P DA B R ABPE  BEATEF R L RES LERE

A3 chi 4 188,

3.2.4. Johnson & Johnson (Janssen Pharmaceuticals)

% 2016 & 11 * - BenevolentAl ¥ Janssen Pharmaceuticals & ¥ 7 — 78 & JI3% 7 {23% »
Yo B A o B Ot Al TR A IEE 2 4 2 H 4p R % ] - BenevolentAl i * H 4 1 &
T o RFRipE ) AFEF DS P TFR-EFFFT R A 10 1B EHF

o 167,

BenevolentAl % 2013 # = = *t & WG 0 3% 2 & hA LA E s 221 F i 2 45
&%%ﬁﬂ%ﬁ%ﬁa:@%%%ﬁﬁ%?#§§#§£%~%§%%\&%?m@%
Glioblastoma =3~ p j > g Sarcopenia % o X g # 374 E F » 3 & 4 e

v o
A2 4 {8 T A

BenevolentAl A7 i< picngl 447 1 8418 (7 B 4 1% - BenevolentAl & 2015 & e g2 i T

185GNS Healthcare website, from http://www.gnshealthcare.com/ (last access on 2018/05/29)

186GNS Healthcare (2017, June 19). GNS Healthcare announces collaboration to power cancer drug development
with REFS™ causal machine learning and simulation Al platform. Prnewzwire.com, from
https://www.prnewswire.com/news-releases/gns-healthcare-announces-collaboration-to-power-cancer-drug-
development-with-refs-causal-machine-learning-and-simulation-ai-platform-300475705.html (last access on
2018/05/29)

67Lju, A. (2016). BenevolentAl looks to artificial intelligence for speedy development of in-licensed drugs.
FierceBiotech.com, from https://www.fiercebiotech.com/cro/benevolentai-forms-licensing-deal-janssen-to-develop-
drugs-using-ai (last access on 2018/06/01)

18Crunchbase website, from https://www.crunchbase.com/organization/benevolent-ai#section-overview (last access
on 2018/06/01)

2-68


http://www.gnshealthcare.com/
https://www.prnewswire.com/news-releases/gns-healthcare-announces-collaboration-to-power-cancer-drug-development-with-refs-causal-machine-learning-and-simulation-ai-platform-300475705.html
https://www.prnewswire.com/news-releases/gns-healthcare-announces-collaboration-to-power-cancer-drug-development-with-refs-causal-machine-learning-and-simulation-ai-platform-300475705.html
https://www.fiercebiotech.com/cro/benevolentai-forms-licensing-deal-janssen-to-develop-drugs-using-ai
https://www.fiercebiotech.com/cro/benevolentai-forms-licensing-deal-janssen-to-develop-drugs-using-ai
https://www.crunchbase.com/organization/benevolent-ai#section-overview

107 FE/E PSRRI B P E R /A T 153751 & MBI R R R
N L EZ DR T Pt EH e

4 Bi(unicorn) | £ 5 (10 % &1 b)) 27 2017 & 23fw 5 & A LA ERTA P 190 &

!

TR FEFFERAIFEIA P g F 22018 £ 2 ¢ & - BenevolentAl § T
Proximagen fi‘ﬁ?ﬁl}?}é‘])}ﬁ;ﬁﬂ?jé_ Al R - R R R INMELEF L IFE L

Y
22018 47 A X EWLISREAT A > B3 E{ FE19/mE ~ o

HPI&I g2 A HE A LFELL 6 FRAFR D/ - 220158 47 &I
IBM Watson Health i = & i£423% - 1% Ligandicdp » 1708 2742 4 cn L fz > E-m 4
R B pB S E RS R 0 B B iR ko R R X D R o 5 R 4
¢hifg #1720 £ 2018 # 17 > Janssen + ¥ # £2 WinterLight Labs & 1% » 4]* WinterLight %
FoeA LERE A 47d Janssen Tk Rk Y BB E S R A 0 RIERIL TR e A 519
AR e SR RO 0 B RS BTRR R IR T AT 2 o R S
B 1183 . 15 8 % 2017 & WinterLight Labs 4 » i+ &4c £ % % 14 % <1 Johnson & Johnson
A & E AIFTE w“JLABS” s 1745 J&J 2 WinterLight Labs hig— # & 1% o $345 v e 2k
g FLih o WinterLight #7 B # ch A 1P £ %L L > 7 U E BTG frE Bl B o

BT L7 a4 g RED 0 URBICE RURF 0 LR b ik .

189The 5 biggest artificial intelligence startups. Nanalyze.com, from https://www.nanalyze.com/2017/01/5-biggest-
artificial-intelligence-startups/ (last access on 2018/05/30)

0Lju A. (2018, February 26). BenevolentAl's Proximagen buy creates first Al firm capable of entire drug R&D.
FierceBiotech.com, from https://www.fiercebiotech.com/biotech/proximagen-buy-creates-first-ai-firm-capable-
entire-drug-r-d-benevolentai (last access on 2018/05/30)

M Crunchbase website, from https://www.crunchbase.com/organization/benevolent-ai (last access on 2018/05/30)
172Johnson & Johnson (2015, April 25). Johnson & Johnson and IBM announce plans to collaborate on advanced
solutions designed to transform healthcare delivery. Jphnson & Johnson. Com, from https://www.jnj.com/media-
center/press-releases/johnson-johnson-and-ibm-announce-plans-to-collaborate-on-advanced-solutions-designed-to-
transform-healthcare-delivery (last access on 2018/05/30)

173)Johnson & Johnson Innovation LLC (2018, January 5). Johnson & Johnson innovation champions leading edge
science with 15 new collaborations with potential to impact patients' lives. Prnewswire.com, from
https://www.prnewswire.com/news-releases/johnson--johnson-innovation-champions-leading-edge-science-with-15-
new-collaborations-with-potential-to-impact-patients-lives-300577861.html(last access on 2018/05/30)
4Winterlight Labs (2017. January 23). Winterlight Labs secure funding to commercialize Speech-based detection
of cognitive impairment. Winterlight Labs, from http://www.winterlightlabs.com/news/seed-funding.html

(last access on 2018/05/30)

Winterlight Labs website, from http://www.winterlightlabs.com/index.html (last access on 2018/05/30)
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3.2.5. Sanofi

3

E¥- T
Recursion #-i& * H Z 4 & 37i¢ * T 5 % % fasdt f@,:f;ﬁp—ﬁﬂ%g{;%&q’gz& Pe L cnZE g A 3 45 5

Sanofi & Genzyme # 2016 & ¥* Recursion Pharmaceuticals

Fren® g o PR PR iF A 0 Sanofi #-3% = Recursion < £ -]~ & - Recursion #-# 2 £-i¢
WE B GABIALY LFHE > LR BES Y HEE T PR R
Genzyme #-v MEH LT P AT a3t RERF A 5 0.

2t £ B = Y B9 13 e Recursion Pharmaceuticals = = 3t 2013 & » B &9 %4+ 58 ~
pE it oA 1HE S AARES T AR R BT A ka2 i3 gz e
P ehip R i o WA e ML EERTY Tlis K F LA s 0 Recursion 7 2016 & =
ZH7 1200FF A~ 0 AT ST ugER k3L B p B HFEOE GRS ik
SR Mk 0 S 4pE 1~ # R~ @A RBTOARSE o Recursion & AR Bk
- B d T RSt P BB SRR A RIS B ,@,.%?,&sﬁﬁvijf;

‘ffiﬁaﬁ: 178

2017 & Sanofi £7 3> gt fF e Exscientia:z - 38§ & 25 mec~ (AP % > 2.73 i %
i)W@*ﬁﬁ%ﬁﬁﬁﬁﬁ’U%ﬂ#%@%ﬁﬁ%ﬁ%%ﬂﬁ+ﬁ;¥%°
Exscientia ¢ f* # * 1 4E T 5 (%2 3.12) fep &L XFH#a kP N E B R 2k DF

S b KRG B E T 25 DS i g B (bispecific) | A 3 o

Exscientia f # #7F i & # #wk 3 > Sanofi § § 1 8 & & - Sanofi & F 324 £ (T4 2 it &
PeiE E AR - XORE R kiR fofek B o Exscientia B T E SR 4 DR 4
oLt peniGEER > TV EE A K DZTRE > TRk fos GApM nT fem & 170

178Business Wire(2016, April 25). Recursion Pharmaceuticals announces research agreement with Sanofi Genzyme.
Businesswire.com, from https://www.businesswire.com/news/home/20160425005113/en/Recursion-
Pharmaceuticals-Announces-Research-Agreement-Sanofi-Genzyme (last access on 2018/05/31)
Taylor, N. P. (2016, October 4). Sanofi-partnered Recursion raises $13M for tech-enabled R&D drive.
FierceBiotech.com, from https://www.fiercebiotech.com/it/sanofi-partnered-recursion-raises-13m-for-tech-enabled-
r-d-drive (last access on 2018/05/31)
178Reursion Pharmceutical Inc.website, from https://www.recursionpharma.com/approach/ (last access on
2018/05/31)
1GEN (2017, May 9). Sanofi, Exscientia Ink up to €250M deal for bispecific drugs against metabolic diseases.
Genengnews.com, from https://www.genengnews.com/gen-news-highlights/sanofi-exscientia-ink-up-to-250m-deal-
for-bispecific-drugs-against-metabolic-diseases/81254318 (last access on 2018/05/31)
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Sanofi Pasteur >+ 2017 & 10 * & BERG % ¥ {3 > & (T3 DR £ v fhie end 4%
36 RR3% 3% 0 BERG ¢ 41* BERG % 3 0 Interrogative Biology®- 5 % & 4 frz e S

A ET S E R L (unbiased) fr#icdy B d o0 SN O R T R N A EE S PIARE Y

Ry

—K

A% % hd $ 43510 < £ 5 Interrogative Biology®-T & (%2 3.29) - BERG » £ #f

BERG Analytics ] * & 4|4 751 & bAlcis™ > Berg Analytics ¥ 2 §es i B -4 > BRF
EHR & & % frfmmk & K £ iF gf& B~ FuforEh F EB A g’v’vf}i;i;é:#ﬁ %5 o Berg
Analytics e7j2 -7 S5 5 AN S HIITH R E A REE o 1:&:@1‘%23%5% EivE . REEAPEY)

RN LR Y R
3.2.6. GSK

2017 # 8 * » GSK £ Insilico Medicine fx#> - 38 & i¥2+4)] > = X AHRE 40 3
F 3P| GSK #3=m 1* Insilico e 4 1 A E e e 35 3] GSK g &4k cnirend 3 e {o

T 182,

Insilico Medicine & 2014 # = 232 R L ff V™ | e 5 350 7 he by il
Insilico Medicine B4 7 - B 22 e F R A TFESIE > %5 F Y &g § B+
o b Al gl - KPR A }fiﬁrﬂ;}‘i‘fﬁ:bt’ﬁxp 2 oefiie SR EIe T U ALE R B G
ZBhH o3& rRTE RGeS o Insilico & * 4 = ¥t#uie i ( Generative Adversarial
Network, GAN) > GAN ## 37+ 2R L2 A T HNREREY wE2 - 1% 3 Bps
i SRR icd(- B F2 22 R8yenTil s - B i FAIHR FRGDE &) S

P IURR B Y B TR HIRR T U BB LA 4 .

180BERG (2017, October 30). BERG enters into an agreement with Sanofi Pasteur to identify biomarkers of flu
vaccine performance. Prnewswire.com, from https://www.prnewswire.com/news-releases/berg-enters-into-an-
agreement-with-sanofi-pasteur-to-identify-biomarkers-of-flu-vaccine-performance-300545009.html (last access on
2018/06/01)

BIBERG LLC website, from http://berghealth.com/platform/ (last access on 2018/06/01)

182)drus, A. (2017, August 16). GlaxoSmithKline taps Baltimore’s Insilico for Al-based drug discovery.
FierceBiotech.com, from https://www.fiercebiotech.com/medtech/gsk-taps-baltimore-s-insilico-for-ai-based-drug-
discovery(last access on 2018/05/29)

18nsilico Medicine Inc. website, from http://www.insilico.com/#rec41455820(last access on 2018/05/29)

B 240 (2017 267 20p ) » A% twipmEfud 584 FALE? > e RRATEL BRI B R
% > Money Link » % & : http://money-
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GSK ¢ Insilico Medicine e & 153+ 4)2% & 1T 8_GSK % 2017 & § T # % T e * 4 1
WERFESFIFE RS - B LY 2017 £ 7 % > GSK £ Exscientia £ % 7 - 55 ¥ i B &
3300 § #42(4270 g £ ~)ch g (¥ghik- @ * Exscientia shx 1 E T L (ZT S & A4

B E B R 3.1.2) 5 GSKE Zehis AR en 10 B ki 5 T B4 o 3 185,

I Hoeni ~ EEM - e iRl il fed o
3.2.7. Merck

i&2m2&39’Mmkﬁiﬁﬁ&%%@h$ﬁﬂMmmeﬁ—ﬁéﬁ#%’ﬂ”

Numerate & 5 cP3 S EH R HT 5> BFHEHEHRE - o F A e s 45 A EeA) ) A
F i EEF Ty 1% Numerate chEH %3 T S84 - 2% ez > ¥ 5403
H

ﬁ%ﬁﬂﬁi’Nﬁﬁiﬁﬁﬁiﬂﬁﬁﬁ°E£ﬁ§%ﬁ§*?§%€%”’?ﬁp

T A RAGRS R ER Y o R ook BRI URE L G R EORT s
3

~

Ry
4y
~~
g

ek > Merck » 22 Atomwise & (T EHFE 2 £ iT ] ARG B X FE B A

Agtet om0

3.2.8. Abbvie

Abbvie fi¢ * A 1 AFE KB FELIF R DB FY REF KA 0 & A Atomwise (G5
312)ehgesh t ¥ L F P DL IR o BARES TR AR & iFOpN F o & 2018 & 30
S ERAWAST § £ AT & hAtomwise § AZB50 B EF IR 0 B ¢ & 4222 Abbvie

link.com.tw/RealtimeNews/NewsContent.aspx?sn=1066003002&pu=News 0009 3 (& s A B p # : 2018 # 5
1 31p)
181drus, A. (2017, July 5). GlaxoSmithKline, Exscientia ink Al-based drug discovery deal worth up to $42M.
FierceBiotech.com, from https://www.fiercebiotech.com/medtech/gsk-exscientia-ink-ai-based-drug-discovery-deal-
worth-up-to-42m (last access on 2018/05/29)
18Numerate, Inc (2012, March 14). Numerate forms drug discovery collaboration with Merck to utilize Numerate’s
in silico drug design technology. Numerate.com, from http://www.numerate.com/numerate-forms-drug-discovery-
collaboration-merck-utilize-numerates-silico-drug-design-technology/ (last access on 2018/05/29)
187"Market Screener (2018, July 3) AbbVie : Al drug discovery company Atomwise raises $51M series A.
Marketscreener.com, from http://www.4-traders.com/ABBVIE-12136589/news/AbbVie-Al-drug-discovery-
company-Atomwise-raises-51M-series-A-26122374/ (last access on 2018/05/29)
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i £ Fh ke LA 6 F AR G 0 Abbvie # {17 AiCure (R4 1 AFET LR EAR

TRk 3% 2 R F PRI A T o S R R PR ) 190
3.2.9. AstraZeneca

AstraZeneca >+ 2017 & 8 * ¥ # &2 BERG &£ 7/ 7 & 17> R4 W Ew|{oi® R o kA &
SRR R et & Feop enATiREe 2 E e o BRI Y £ 9T o AstraZeneca — B 4 § 4%
BERG # & H ¢ & 4 & % %L (CNS) i % £ (optimized fragments) - BERG #-f| * v ¢
i iE # 4 1900 BERG eh-T
PIUFEr Y R LD ST R FEIR(2 AT 9 Tl g TH{r R e) 0 22
AP RET REAL FAPIRER GG R AL B R{eER RS T LG s
TR BRI Y T R R R o Bl A PRSP VT LS B F T RATERD T
Bl friog 22 o

Interrogative Biology T ~ & 12 AstraZeneca 15 £ K5 B4HE 2

3.2.10. Boehringer Ingelheim

2011 # 12 * Boehringer Ingelheim e4c £ < & 2 @ 22 Numerate & # 7 — 78 & £33+ 3] »

#-41* Numerate 1% 5% +-T 5 Grs 312)s x- @ %:}ﬁaz’v’ﬁ%b - BeaE Ci= 22 VAR !

:"‘—é"ﬂ/ 192

188} 21 187 o

18 AiCure (2016, September). AiCure demonstrates 90% adherence in Phase 2 Abbvie study, as measured by study
drug concentration over 6 months. AiCure.com, from https://aicure.com/news/aicure-presents-exciting-new-results-
from-abbvie-phase-2-schizophrenia-trial-at-isctm/ (last access on 2018/06/13)

0BERG, LLC (2017, August 28). Berg forms research collaboration with Astra Zeneca to Identify new therapeutic
targets to treat neurological disorders such as Parkinson’s disease. BERG.com, from https://berghealth.com/berg-
forms-research-collaboration-with-astrazeneca-to-identify-new-therapeutic-targets-to-treat-neurological-disorders-
such-as-parkinsons-disease/ (last access on 2018/05/30)

BIBERG, LLC website, from https://berghealth.com/platform/ (last access on 2018/05/30)

192Numerate, Inc. (2011, December 6). Numerate and Boehringer Ingelheim (Canada) form drug discovery
collaboration. numerate.com, from http://www.numerate.com/numerate-boehringer-ingelheim-canada-form-drug-
discovery-collaboration/ (last access on 2018/05/30)

2-73


https://aicure.com/news/aicure-presents-exciting-new-results-from-abbvie-phase-2-schizophrenia-trial-at-isctm/
https://aicure.com/news/aicure-presents-exciting-new-results-from-abbvie-phase-2-schizophrenia-trial-at-isctm/
https://berghealth.com/berg-forms-research-collaboration-with-astrazeneca-to-identify-new-therapeutic-targets-to-treat-neurological-disorders-such-as-parkinsons-disease/
https://berghealth.com/berg-forms-research-collaboration-with-astrazeneca-to-identify-new-therapeutic-targets-to-treat-neurological-disorders-such-as-parkinsons-disease/
https://berghealth.com/berg-forms-research-collaboration-with-astrazeneca-to-identify-new-therapeutic-targets-to-treat-neurological-disorders-such-as-parkinsons-disease/
https://berghealth.com/platform/
http://www.numerate.com/numerate-boehringer-ingelheim-canada-form-drug-discovery-collaboration/
http://www.numerate.com/numerate-boehringer-ingelheim-canada-form-drug-discovery-collaboration/

107 FE/E PSRRI B P E R /A T 153751 & MBI R R R
N LEZEEREYIEZ P i me E e

3.2.11. Takeda

e

2017 # 7 * > Takeda £ Numerate & % 7 — 58 § & chpiik > w3 iE 305 L 3
Booedal M A o4 0 H A A B ANER TRA B EE S R o 19853
b3k 0 Numerate #-fi#s 47 % 3441 > B4 Takeda shfi i Afs » ¢ 5B E ~ 5 SRS

N

fov fedl 5k ff.‘,:ﬁ:;% DR IR B oo gk B k1% Numerate s 4 1 G E T r,('ﬂ—,ﬁ
20312) Kb AT PIERBEFGEES R EEL > U2 gﬁ]&ﬁ ADME (= 4z

A s REH R ) [F R 198

Takeda % 2015 # 27 BioXcel & iF » 2 744+ F i:ﬁ.:}%ﬁw% FEixrr Py oo 2B s T

#LHL

BioXcel 7~ #cx £177F % % (Big Data Innovation Lab , BDI-Lab)-L 5 o pt ¢ >
BioXcel #2017 # 4 ) InveniAl A 1 & o Fdp e 2 478 » 27 P vk ES B
FALM A 1 ET 5 EvolverAl f= PharmGPS® » # 3t Z 47 45 % o 4% o EvolverAl # 3t
FHA R AT RE e B WA RN G ERATE S EE a7 2 5 PharmGPS®
Pl E - B SAAS T 5 » # SNIERIBE 3 ¢ chBH R kenpa 1%

3.2.12. Allergan

2015 & 9 * Allergan & 2008 & = * »* % W4 ' e NuMedii fe= - BFAT 7 BE > 35 2
iv e 8L s (psoriasis) snATR & - % NuMedii 53 ] £ Big Data FET LB o L P
TR S BILHRARBIE R ES DT R o %o 7 &3 aod i Big Data FrE ke 7 d
NuMedii 1% it foi B eficin B A 3 ~ 2 4§ ~ B F {ofRhk By o PR FHRIFR
NuMedii #-w Allergan # #if * # R % # & & 37% ;2 L9(505b2) ~ £ & 48 50 M b ' »
o R é’i/?;':)ﬁﬁév’ﬂﬁ%s‘:%"%% » €7 NuMedii f= Allergan ¥ 12 i # {ri® % B S A o A v

- B E 1

193Numerate, Inc. (2017, June 12). Numerate and Takeda enter agreement to generate novel clinical candidates using
Al-driven drug discovery. Numerate.com, from http://www.numerate.com/numerate-takeda-enter-agreement-
generate-novel-clinical-candidates-using-ai-driven-drug-discovery/ (last access on 2018/05/29)
194BjoXcel Corp. website, from http://bioxcel.com/ (last access on 2018/05/30)
195Numedii Inc. (2015, September 29). NuMedii announces research collaboration with Allergan to explore new
treatments for psoriasis. Numedii.com, from http://numedii.com/numedii-announces-research-collaboration-with-
allergan-to-explore-new-treatments-for-psoriasis/ (last access on 2018/05/31)
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3213 ¥ 2 H A F

=340 g F e EvotecAG »t 2016 & 4 " g7 Exscienta 7 # — 18 7 € 1@ §ix %
(Polypharmacology discovery) & i 43k » & (TA7 3 % 3% 4 5 M R i+ chfE 43 A&

d Exscientia #& # 8 * 1 AF & spd T 2 (3#4% L 3.12)> @ Evotec § f F 4 4 & ~ #oHr
ROPN FWH 2 R4 frd £o@ 190 Evotec %2017 £ 9 7 x~ 2 15 F § %o fehd

7 Exscientia e> #cP HE > & % Exscienta s — B #ox i f 197 o

2018 & 1 * 4v £ « &1 Cyclica v Translatum Medicus inc (TMi) z # & (TR # /5% &
# 40 BE chF % 14 (Age-Related Macular Degeneration, AMD) ] 4 3 Z 4 198 . Cyclica &
2013 & = =%t 5 i5 % > # Ligand Express = 5 §[ & & Rk sk 2 5 IER F 4 135 B oo
BlTE® o sc g B4 B ch4 pod S - Ligand Express #- A g 1 FET L0 B
ol s R H S EERE R AR 30 FREL G FRAL IR RGEERIE T
Fr > Ligand Express * % 1 A& kit HH B SH > 5 a L > b 4 2o 1.

SEER - BEF LS EHIBI RSB FREATY c BAHFLH Y
(chemical biology)» X & - B @it > 3 P BFLFLEFRER L] L3> A&
THE-FLhp R F

I IER T R IER o2 53 Ao d ks g%—fpﬂg@;w SAF TR S Clese R G

R EH s TR NE S BRI EY o8 L hER - iR

BliT* aipip] » ¢ #£ Cyclicalnc. - 5 £ R HF 5y - BRI E 7 NABHFEHAS S Bie

TR R ER o 4 Reiha Ao g o ? R A &k BLB R T A R AR AR R

1%Evotec AG. (2016, April 26). Evotec and ex scientia announce partnership to discover bispecific small molecule
immuno-oncology therapeutics. Evotec AG., from http://evotec.sissy.bgcc.at/article/en/Press-releases/Evotec-and-
ex-scientia-announce-partnership-to-discover-bispecific-small-molecule-immuno-oncology-therapeutics/2827 (last
access on 2018/05/31)

197Tg (2017, September 28). Evotec acquires stake in Exscientia. European Biotechnology, from https://european-
biotechnology.com/up-to-date/latest-news/news/evotec-acquires-stake-in-exscientia.html (last access on
2018/05/31)

19%8Cyclica Inc. (2018, January 8). Cyclica and Transatum Medicus inc (TMi) announce partnership to advance small
moledule discovery for age-related macular degeneration. Cyclicarx.com, from https://cyclicarx.com/news/cyclica-
tmi-partnership (last access on 2018/05/30)

19Cyclica website, from https://cyclicarx.com/(last access on 2018/05/30)
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JJ #‘{J it Evotec ¥ Exscienta & ie3- |7 1 31 3 o

nR 31+ Fe Fen3 g A 1A E S @ 0 Exscientia ~ Numerat 22 BioXcel - ?-:fs_vii 5
P YA A W ER:: A “ﬁf 7 Sanifi ~ GSK {= Evotec b - Exscientia » £2 p * ¢
Sumitomo Dainippon Pharma % &=+ = & Sunovion Pharmaceuticals & % B % 27t 49 5 s
Zfoo by e 480 § # ~pkiik? o Exscientia & % 9 & 100 § s BRI R iE
3¢ 0 Exscientia ¢ R HATH THEHFR M ) L EF o pR P EF RPFL G $ GPCR e+ i
P R¥e ROE S S Sunovion K (Fip it S a2k & e 0 @ Exscientia ¥ H #
el B e Ry *# 7 Merck - Takeda = Boehringer Ingelheim 2. > A 2017 # 6
» Numerate » £2;* W Servier 2 F & 17 » X 3% 3+ ryanodine % 42 2 (RyR2) ] & 3 34
@@ 5 RyR2 4 - fd o %ﬁ:}ﬁaﬁﬂg‘_lﬁf%iw R BT KRB R ES OGN PRI RE N
FRPERE TV A f R BAR 0 S AR R R AR S A RIFRATHIGR D 2
202.. % % Takeda z ¢t » BioXcel » #2— 2t 4 Bl & o 7 {azmp > & 4 2015 & 22 Axcella
& IEATA|E 4 4 F Wl m enB g~ 2016 # 22 Alnylam B % 37 3 RNA (RNAI) &4 > 2

Centrexion & i tis B J§ F3T#F= 7 o

2015 & 12 * p ~ e Astellas 2245 £ % £ 37% g Biovista % % & 17 & £ > Biovista #-{)
* 2 COSS#HitF (3% L 321) > #4es Astellas e— 28 %4 14 & 4 B W 3Tenag g 2% -
A 32 > A2016# 17 Astellas* &2 ¥ — 735£ £ Z37% o NuMedii 2> 2 £ = & iF
#3k > 1% NuMedii <37 g2 Big Data Ar £ #itr (5% L 3.212) » & Astellas 37 5 & =

200ijkipedia website, from https://en.wikipedia.org/wiki/Polypharmacology (last access on 2018/05/30)

201Business Wire (2014, November 3). Ex scientia Ltd. Partners with Sunovion Pharmaceuticals Inc. to research new
medicines for psychiatric disorders. Businesswire.com, from
https://www.businesswire.com/news/home/20141103005263/en/scientia-L td.-Partners-Sunovion-Pharmaceuticals-
Research-New (last access on 2018/05/30)

202Numerate Inc. (2017, June 9). Numerate and Servier establish collaboration to advance first-in-class ryanodine
receptor 2 candidates for cardiovascular diseases. Numerate.com, from http://www.numerate.com/numerate-servier-
establish-collaboration-advance-first-class-ryanodine-receptor-2-candidates-cardiovascular-diseases/ (last access on
2018/05/30)

203Taylor, N. P. (2015, December 4). Astellas strikes tech-enabled drug repositioning deal with Biovista.
FierceBiotech.com, from https://www.fiercebiotech.com/r-d/astellas-strikes-tech-enabled-drug-repositioning-deal-
biovista (last access on 2018/05/30)
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Behit & 445 D aTenyg e 2 o i H %% 2015 & 9 7 ¢7 Allergan 2 15 » NuMedii £2 % =

PR AWE L P g

2015 & 9 * & - 332 THERAMetrics ¥2 Cloud Pharmaceuticals i& = ¥ 2 & iF » & 2%
FREFAEHFLY R L CARCNS) B HE B g R OATE o Bt £ IFRRRT
THERAMetrics #-5: * 3 DRR 2.0 $il k@ uArehio friedh gt i 24 f § R &5
12 L F1 & 4 1 - Cloud Pharmaceuticals #-/& * £ + & + % 3+ (Quantum Molecular Design,
sm) F 5 kgL EiRE g A F it £ 440 f 5 o Cloud Pharmaceuticals #-§
FRiEE DS P ESHBEF 0T m THERAMetrics ind 3277 3 23 (CRO) ¥ %3¢ F
#-f F # TRk A7 1 2% - Cloud Pharmaceuticals *> 2014 & % % @+ B a4 = > 8 2

MERFHORI LI RPT B EZ B L FR R R ATOA TR ¢ R

oy

E WA IAFERE B R BRGNS SRS TR R HNES T % 2
CEPICE JIR SU0 -k

2017 & 2 * p 4 Santen Pharmaceuticals 1% ®+ 2 ? 22 p & TWOXAR K v B p > &
R AR T RR B R Sk o RS 0 WOXAR #i¢ Bk f B R IE R T 5 kiF A
fodf L § Al SRV Rk iz E Fp o By LT kR Aph 0 @ Santen ¥4 B
BB E L TR L G EFS DB BT TWOXAR h¥F4F 2 5 5 (%2 312) 7
AITLRE R F FEES o ¢ RATLERE 0 R FARI T R RcTRAE

3

= W4 % & o 2 CrystalGenomics £2 4 1 FF £ 55> o2 @ Standigm #2017 # 6 * 7

8
I
.=
™
;\i
W

#-41* Standigm e 4 1 G E s & CrystalGenomics eh# # & £ - £

204NuMedii Inc. (2016, January 11). NuMedii, Inc. announces new indications discovery collaboration with Astellas.
Prnewswire.com, from https://www.prnewswire.com/news-releases/numedii-inc-announces-new-indications-
discovery-collaboration-with-astellas-300202197.html (last access on 2018/05/30)

205Cloud Pharmaceuticals Inc. (2015, September 29). Cloud Pharmaceuticals and THERAMetrics form strategic
drug development collaboration targeting orphan CNS diseases. Prnewswire.con, from
https://www.prnewswire.com/news-releases/cloud-pharmaceuticals-and-therametrics-form-strategic-drug-
development-collaboration-targeting-orphan-cns-diseases-300150642.html (last access on 2018/05/30)

206Cloud Pharmaceuticals website, from http://www.cloudpharmaceuticals.com/technology.html (last access on
2018/05/30)
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BRAB SRR 0 AR SR & U o500 BB s shATE 27 o Standigm & 2015 & =
ERanEf oo IR EFF BB R F FRRFRAYRE A L FERT
Standigm P % & ;1 3ERII G Fd dTiE g (X EATH ) - 2018 £ % £ » Standigm # 1
- I ATEA 1 AP E SRt 5 4F % JRAAExpander” 0 3 % PG B R 45 RIATOTRA T

208

o

MEEAT L E R A H O A LS ATnEAED FOEE > B ek & 2Rk
wAE e e pE e o N B EEFE ek Eomfodi o SRS BE EAET Y
BEIE 4 LI RRSRL  § RS R eeh IT RAGRS AR
ARLEBESYFT kG AE Nﬂ‘iﬁfﬂ‘ 209

33 2 A EATEAEB N LFE QP fmin

o312 328¢ > APRIITS LY FAFRIELEB DL IFELT T PR

FEER A 0 TRA R FAGDFRES 2 oo JHIBBATEFEEE B

»
i)
W

W ARFEY O APERRAAN ASBHASF 2R NA SN o AP Simon
Smith # % A H IMF - ERBEr 3> v ¥ k2%~ L3 RAF 2 ITE RS
HEXD P FL2e e bhd? 3 B EAF T AMAER > bl R A0 2R
BB AP M et B R @ o TR A o S e a d B g4 B m Simon Smith A &
Plepa @ 5 - - ARSI P aniesbis o AP Simon Smith s * A SR 7% & G B
BHER 69 R P o MG APE- LR A# - DT HR KR K,% O F ke

24 %4 Crunchbase?! 2 Pitchhook®?} e 453 L o

207CrystalGenomics Inc. (2017, June 1). CrystalGenomics and Standigm, agree to collaborate on utilizing artificial
intelligence and structure-based drug design technologies in drug R&D. PR.com, from https://www.pr.com/press-
release/718179 (last access on 2018/05/30)

2085tandigm Inc. website, from http://www.standigm.com/service/ (last access on 2018/05/30)

209 23 153 o

210Simon S. (2018. October 1) 106 Startups Using Atrtificial Intelligence in Drug Discovery. BenchSci .com, from
https://blog.benchsci.com/startups-using-artificial-intelligence-in-drug-discovery (latest access on 2018/11/5)
Z11Crunchbasewebsite, from https://www.crunchbase.com/

212pjtchbookwebsite, from https://pitchbook.com/
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B EdR o B 3 4 (Aggregate Data and Synthesize information)
R #$ 41 (Understand Mechanisms of Disease)
= X Z37% (Repurpose Existing Drugs)
= A4 FreniziE Z 4 (Generate Novel Drug Candidates)
» k¥ ixiE ¥4 (Validate Drug Candidates)

3+ % % (Design Drugs)

‘&%

» X TRA W F B (Design Preclinical Experiments)

= H 794 % F % (Run Preclinical Experiments)

r1 A 4 FeniziE # 4 (Generate Novel Drug Candidates)§ 24 #J:# =+ % (35%) - #
= % R i o B 3 4 (Aggregate Data and Synthesize information) 7 16 7. (23%) ; 73
&5 :]1;31%&#'1 (Understand Mechanisms of Disease)£: £ % 37 * (Repurpose Existing Drugs) & %
7 R (& ik 10%) ; &4 %% ix:E #F (Validate Drug Candidates)#? % 3+ % # (Design
Drugs) & 3 3 %jr 4 R @ 5 @ Bk R &AM 3 BRI TRA W F & (Design
Preclinical Experiments) 12 2 & 22 4% {7 §24 % § S (Run Preclinical Experiments) 3 6
7 (drB 8577 ) o
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20
B Aggregate Data and Synthesize Information

15

5 .

o — | s -  E— .
& b & & o & £ & W A & R o
4 (?03 o & £ & & ¢ @ ‘\o@ B o
Q & A &@“"

BlOZ K 247 H hd 1AFE D 7 B 97 A i o

BIZKIHFEMBIRAIFENT A 2 B F

do% R 2 R RIS 67 R (VU 2 RN 2 EREEIERE > R R a7 ) R
AR ATE A AFE LD (B 107 ) o AP R B S (0¥ (1996 & = * hBiovista
Grs2L 321) A &BAIFEHMRT LF R FLFHIATOE R S 0 & 2018 &
LR 2ansitro R34 20 2§ f B enlicly ROV EF Y o & 1996 — 2002 # i
TERFFR G 2% 2 ¥ - ;A 2000 # = = 7 GNS Healthcare (542 3.2.3) ; 2003-2007
ERFEELX G- 7 2008 R F SRS 0 HP 4R (80%) &7 endisE 4 At A
)gﬂ%# B EA R T & A rh e > 2009-2010 # A 2 eho F RdEE Y 1 Fo £E Wah
Emerald Therapeutics (7% 3.1.3) » iz» &% - 7RI W FHF 2 p &1t ch2 7 0 2011-
2017 £ 7 B G BLER P S L > & EF T-8 FATH P 22 5 4 2014 & > AT

e P S 12 0 B¢ B R(ARiE 65%) R AR B A 4 ATenig EE S M o
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14

12

B Run Preclinical Experiments

B Desizn Preclinical Experiments
10 B Design Drugs

u Validate Drug Candidates
Generate Nowvel Drug Can did ates
¥ Repurpose Existing Drugs
H Understand Mechanisms of Disease

B Agzregate Data and Synthesize Information

1995 1997 1958 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

IS

=]

Bl10 23 AFE 2 3T LERB P A I FELNT > GREI = FRERY A5

334 KIFRATEDLAFE PR 1 L &

dodk B3 Ak ot H ¢ Bl RERANFE R ATEOA I E S 2 a2 (F o 18 R
R I A BEREEE > AR A7) el 11 from ) TE IR D BT A s PR 1A #K A
F] 50 4 » 1-10 A e @1k 27% ;5 11-50 A e 7 ik 51% 5 424 250 A g2 7(251-500 +)
F3ol %o &2 2006 £ 7 BERG(%- 2 3.1.3) ©
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Employee number
(51 out of 69 companies with available information)

B 11l p wiF 2 37 A 180 7 2 f-F 1 4 ¥k

335 KB EAMFNALFEIT T &R

A HAFH Y 44RO P HT ARG (F 0 25 RO B T E > 2 o
9ﬁ>’é#pfmwﬁﬁwmipwaww<%ﬁu2%ﬁ)om;J%%)pﬁﬁ?
AEATI B FHE A 16 5 (36%) A5 FF I 2FFE AL 9 F(20%) b 2FF
F1gE 2B 35 (T%) PoeanF A< 1RE 2T o 7 Paf’r:?j\ﬁ’“,%”: F R

DPREFROEEE IR OFRIFTHE 2 22 R £8553 M - FHRE 2013 &
B K 2 s o @ Sparrtho pow e F AFEE_3 F B £ <@ BenevolentAl poa ch &
FEE_2 A% ~ o Sparrtho #.- A 1 FE#HM L P > @ BenevolentAl B 8 — a7z «

Sg%i

IFERERT ST BHERFE 2D ATEF
ITET R

X o H e RS BRE
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Total Funding & Funding Status

(44 out 69 companies with availalbe informaiton)

18
Hn.a.
16 u PO
u coporate round
o debt financing
1 M convertible note
m venture/ series unknown
= M series D
M series C
10 u series B
M series A
8 seed
H equity crowdfunding
6 B grant
4
2 -
,
=5 =20 &< 100 > 100
Bl R2FAZATEDAIFELTNFT ERE-FTERFEETIHER

BAFEEEF 2 34| 2P eh% 4G A

AT BALFEEFFER L DBAGh o B 94T 0 R T AW &
B~ a5 S Rie 2271 F 5354 APEY ML) D AZBABRRY

P o ATER BT L RIFIE 16 ?"\(:}é%",ﬁ% IBM Watson) * 1 4 & L b chirh] 2
PR AlY G2 G hHREFA @ 16 RO PT UL W 2RI FEFAATEAR Y
FAREFoa P Fla v Pk JIRNE- HEFRRE S ERS L P e o

LAEE A ERSAREO P HGE A LFERR P BT LR 0 HEREFE
el

7Aoo amMEflR (EPO) Espacenet F 4L «igry 4% (Advanced Research)
‘*ﬁﬁ'*%j" ALFERBEORTA DT L B A FENRROE A THE L
B Y 5k (file wrapper s Dossier) o @2 > d 35 4]Y gk a8 ¥ ?;%-El
BEFRAEPAIS R OB s FIMRAI AR FERZ W I8 R PR Y FR TR

/Z'Z'}t*g SN l»' j\ o l—'-' sb MT*% Jn le'g': ?IJ 2‘\ ‘i" F ‘?"E ?Lﬁér ?4)_3_?@—&% (WIPO) ¢ ?\:—'%—‘7\
L EITiEY (PCT) ¥ 5% (R%ERE) » M WIPO &I TRtk % 8 B 7IF &Y
EIRPAS SR At k-G R R U
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3.4.1. BenevolentAl

M T E R BICE G R < i A A 1A E o P BenevolentAl # * JER F ¥
HZ2 P RFD ILHT 0 ¥ (nVIDIA) DGX-1 4 1 EAz 5T "oenff 24 T » f2zf e

A AR EAT FR TR N EAGF L FEEY N TR F 0 58
WEEY KFH BT P N YUBIE NS T MR o R E A E R P

#2016 £ ch— FPpFE T 5B %ﬂﬁb‘_é‘ ¥& % & i & (Amyotrophic Lateral Sclerosis, ALS )

iEE ES o Fik S A ERH BT NG REET 213,214

BenevolentAl i 2 BenevolentAl Cambridge, Ltd.2 BenevolentAl Bio., Ltd.= & = & £
Rl pa g 3ERJIAR K B AREE IS & (IPC) ABIK (F* ~ 7
2t 2 ?w)ﬁTﬁ%%%m°i%mWBWA ¥k IIE L A 1 ATE RS
BenevolentAl & & 2 & & 2 cngic B8 P > AP i “,% TV P Ae 18 B 2B F] R 2
*t > BenevolentAl ¥ 7 srsi L L o H A 1 EFE 2 mBiF o &AY F4 1T EF

EZz Bl n@i i gLz iAoyt em R 3 WL

EORE SR A% A G QRO L JIgREP R B2 B L I o T
Wt B sk S ALREE 5 H AR R B o o

3.4.2. XtalP

S % A6 (XtalPi) 22014 4 4= 20 % R4 21 F B~ P93ty JA L
EIEREERELD I S ERE BRI E AT R F LIS 2

E o RBEFFRIFZASHF o Ptk i) XtalPi 25 2 & oF %

S e

w B A B 2T L it ¥ B 3 % (High-performance-computing-cloud-platform- oriented

job scheduling method) ; 2 "- &2 E %8 ? p i Bk & 1 i%5% > ;2 (Self-adaptive

composite workflow method used in cloud computing environment) ; » 2 3% 7 2

EE TR

213Gene Online (2018 £3% 14 p ) » Al ﬁﬁtpl’ Tf% B ik B ¥ %k ch4e =2 (8% > Geneonline.news » % & :

http://geneonline.news/index.php/2018/03/14/artificial-intelligence-help-drug-development/ ( £ is & & p & : 107
£#87 27P)

W2 B4R 3R] (2017) c AIPE R D A S MAem B E 2 A LFERT (B61F)e 2 T2 o
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e XtalPi » ¥ & ? WAL EY o TAGHEE B TOY Gk o KA o B IBM
Watson ¢ Google 74 1 A& fide ke * —*‘ﬁﬁi@.@;&&ﬁ; AZPIRERFEY » XtalPi
P g A & Ad 5 Sh(Amazon) AWS T x4iE 5 T 5 215@:*#;’1 FENA 1L AFEEAE

i o

3.4.3. Insilico Medicine

PHAERT 6L foBE 10 - 2Egd 2 AFEMAE LS (WIPO) ¥ 3

% (WO 2015/136517) » ¥+ 2 H# W7E JIh#& Y 3> d % Insilico Medicine % R &
¥ Gk eha B op /32016 £ 3 2018 £ @ » 5 &% - & 41 (US2016/0132632 - 632’
)R GFFTEE 6322 F AT AT AALELwE Y W ERLFEE 101 5 PS
ORI B I fe 4 o B o Insilico Medicine & A 3 2 B E 1Y kA P0E o Insilico
Medicine % ¢ gss cng fiesfist o 2 0 FRF P 2 1% TR O lE P o AP B P L
REBANAIFER R FR T S T I A AFERRIRE T EED

EAHAGES SL FEEP R ERL I

3.4.4. Recursion Pharmaceuticals

2013 & = = v F R @ Y # 33 oh Recursion Pharmaceuticals P 5 — 5 = WIPO
Y e PCT & 4 = B % WO 2018/112400 » H i 2 jof 4l i1 Ao (Bldei@ds 4 34 2
¥ 5% (ataxia-telangiectasia) ) 17 ;2 » H Z 850 v 5 »c & hi F## (loteprednol) -
% % # > (mometasone) ~ ft % Femapk i Frld (tyrphostin AG 879) %&b b e % K
EFRZ 2R ERE RS FRLZ FAHFFoRRLALPEE L7855 4
Rpev e b LS G2 B LR 2 2 B JHE o F] > A PR G T2 Recursion Pharmaceuticals
FN PCT B41Y 5k BB Ea 2R RRIGE > TR EFES T a2 WF %5

o & > P T AR R 1 Recursion Pharmaceuticals e 4 1 Ay &1 5 & ) o

ZAWS % G177 ¢ e % #4130 AWS > % © https://aws.amazon.com/cn/solutions/case-studies/xtalpi/ (& 12 &
Rpd :2018&8* 30p)
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3.4.5. Biovista

Pang 6 EFEJIaBEk > W2 LKA i A i (multiple sclerosis )
e (epilepsy) ~ g EELPR TR E R R N SR BEEJ SR Xdiok LS
EfE - MBA R A ROEF SN E £ 2 R R ABRBIRES Lo
FREEFGS Biovista s P REE LSRR P A IFET SR BHFEZ 0 T2 BVA L
FIfE L (v &4 Ry 2100 Tt A g Seprzu Biovista s # g B iR B E A 1 FE R
EREY ~FEZE2 A BBETEERY > a A FEPEY EFRT S NRE . A
e dRPBRhFELR 6 RL{2BEY o P B EILRRAMA R PERL Y
FHIEFP L4 (US9,763,939)

29

3.4.6. Exscientia

BH ek by LA N - TSR P B0 B4R 30 Exscientia d + #idp 2 H A 04 1
HE L b BT EH R o Exscientia PR A R Bl oB k> 2 FY 2
PGB 02 2 o Exscientia ch%x - R EJI T nEY L EREE TR AT E

272 2 3 % (Method and apparatus for learning to classify patterns and assess the value of
decisions) ; Wk 7 E B ~FH P A~ £ A2 P WAERY R AT ¥ P F

ARE Al e E 7 2005 # % - K % 4] T System and methods for incrementally

augmenting a classifer | )jm!r REREDNY e 2005 E2 b H Tk BB 5L R
3 ° FiP3x % 0 Exscientia4cfe Biovista— R 0 7 gk b A 2 R és@%ﬁ FEREE R

Viss ) R S

3.4.7. Numerate

K2 E RN E £ L Numerate Inc.p 4kt 2 62 &% ¢ 21 2K
EHY 2 4%#@“%% | o ¢ B R & 02 WIPO ~ £ B2 5o 5 4 0 304 & 4R
RE UL TR

216BjoVista (2010, December 12). BioVista’s artificial intelligence platform boosts drug discovery. Biovista.com,
from https://www.biovista.com/bioworld-biovista-ai-boosts-drug-discovery/ (latest access on 2018/8/27)
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3.4.8. BioXcel

A ERE 2 koY enBioXeel 3 78 % & ¥ —BioXcel Corp.2 BioXcel Therapeutics,
Inc. > ﬁ—*‘ﬁ{%;ﬁ*" LERBF A 1LFEZ 1@:%/,;\%[714 *,,_Fg& ~Na 27, Wj #
PR SR LR RHE PR FE P 200 p e 7] 10 i BioXcel Corp.
S BRI N AR PR SNk 2P ) W”W&%ﬁ§%ﬁﬁ*%
e E o A /%@WF%%&#; DM R o b % T 3 F BioXcel Therapeutics,
Inc.cn® {1 =B 5% > o2 0 71Uk ~ A2 5 T ikc(agitation) & By S BT 2 TR 2 > &
PORSReREREFEIDIFFESDT 0 FH G EF DRI FHFERT A
EAIBT RS PR B o

3.4.9. Atomwise

P#F 2 a2 AIFEMFEDE IR T 0L e B 3t By i Sfe
= ;% (System and method for applying a convolutional network to spatial data > US 10,002,312 %
US 9,373,059) , ~ T2 &
method - EP 3140763) ; - # ;'Z?'J’** poRehE A e AtomNet /2 T v Btz &
ZEORBFRAFFREY AL, FE R FROR S - BFLL DL T3
BE LR g By ank ,?fuff";’ RS B ERL S AR 0 FAF TR

FoE S E RS R AT L e A FALL D A p S uPE o A
Atomwise =14 1 FFE L2 Lig o T E%-.#LIE S N A R VR R R
'H.Frﬁ Pl B o

MAe 4 3E R & $qe 2 2 (Binding affinity prediction system and

~

@;ﬁ » Atomwise #& %ﬂ?‘ TR FF R ERSWIPO T 3FZ I W~ p AZE FT4e
oo &P Atomwise § ¢ LD F 2 LSRR EF S I FERBEOR oo
Atomwise #-7 %8 % 1% & % @ = g (Patent prosecution highway, PPH) #]& 1 3% % R &%
FIEEERESE G RE 8 R FNE R ERE T 1 E B R RNE IR

217BioXcel Corp. website, from http://bioxcel.com/ (latest access on 2018/9/1)
218BjoXcel Therapeutics Inc. website, from http://www.bioxceltherapeutics.com/ (latest access on 2018/9/1)
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Flpbos AR Fuﬁh Atomwise P 4 %,\AN * éﬁ Zd =R /Tﬁs‘i%& ¥ :}i'fh—j‘ 5’-\?:\‘»’4’\—* % *ﬂ
LR e S E S PR R A S mwfr,Tg A B o Atomwise B &
2015 & 223 Fl- Fp o 2 F11,000 % & 0 45 A FT O ki k 4 (Ebola)

}{is—’;‘:- I o frifd o BB TS S R mﬁi% 7447 Fﬁ:%j“ &
E#RiE > 3T g2 @ EmizEES | Atomwise 7 L BRDFHENE > 4 rifuﬁ_ 2018

EERE R F LR GHEF 2P~ Data Collective (DCVC) 2 B Capital Group 47 % £
4500 § £ A AEE T 0 @ | R A A ERR]IE R FTR T 219

3.4.10. Numedii

2T E RS g Numedii Inc. e fesp b2 L1 A D HFE S AR nA P E
WEFFERAMEF R P pw W - B Numedii g T ol &R
ey BV T WIPOS 2R ¢ W~ P AR 2Bl EAHBEN A1 FE
FHE S BIpd PliEE RS B reF A (B blocker) b @ AArk - i FEL G 5
T BrEmAick e HEHES L L g mae (inflammatory bowel disease
IBD) -~ s réé_”l:}ga (Crohn’s disease ) T e A en s o Numedii 7 B8-H 4 1 &5
EABIRITE Y ERBRE

3.4.11. Standigm

Standigm £~ Fi A B L cni B E4 B 2 P > Standigm 4 3 ALY B S ke hE @
ﬁ’iﬁmﬁ‘—@%?}”%ﬁ j\/ﬂ f"“’*«i’”%ﬁc BRI R E S R H LIRS R g
PiEE Fp P p o Standigm 8 2 BN E R D TS BE Y ERECITR R E

7o ¥ »een~ ;2 (Method for Predicting Therapeutic Efficacy of Combined Drug by Machine

297 ¥ (2018 & 77 18 P ) Al XEFTEFF () #7420 7 i Ll B8
Medium.com » % & : https://medium.com/hspectrum/ai-x-
Y%E6%96%B0%E8%97%AS%E7%A0%94%E 7%99%BC-%E4%B8%8A-
YE4A%BA%BAYES%B7%A5%E6%99%BA%E6%85%AT-
%E8%83%BDY%E7%82%BA%E6%96%B0%E5%89%B5%E5%85%ACY%ES5%8F%B8%E5%9C%A8%E8%A3%
BD%E8%97%A5%E9%A0%98%E5%IFY%IFIES5%B8%BEYEA%BEY%86%E5%A5%BD%E8%99%95%ES5%97
%8E-8ae08e6d225a (s A B p #f : 2018 # 8 # 27 p )
220Numedii Inc. website, from http://numedii.com/technology/ (latest access on 2018/8/31)
2215tandigm website, from http://www.standigm.com/ (latest access on 2018/8/31)
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https://medium.com/hspectrum/ai-x-%E6%96%B0%E8%97%A5%E7%A0%94%E7%99%BC-%E4%B8%8A-%E4%BA%BA%E5%B7%A5%E6%99%BA%E6%85%A7-%E8%83%BD%E7%82%BA%E6%96%B0%E5%89%B5%E5%85%AC%E5%8F%B8%E5%9C%A8%E8%A3%BD%E8%97%A5%E9%A0%98%E5%9F%9F%E5%B8%B6%E4%BE%86%E5%A5%BD%E8%99%95%E5%97%8E-8ae08e6d225a
https://medium.com/hspectrum/ai-x-%E6%96%B0%E8%97%A5%E7%A0%94%E7%99%BC-%E4%B8%8A-%E4%BA%BA%E5%B7%A5%E6%99%BA%E6%85%A7-%E8%83%BD%E7%82%BA%E6%96%B0%E5%89%B5%E5%85%AC%E5%8F%B8%E5%9C%A8%E8%A3%BD%E8%97%A5%E9%A0%98%E5%9F%9F%E5%B8%B6%E4%BE%86%E5%A5%BD%E8%99%95%E5%97%8E-8ae08e6d225a
https://medium.com/hspectrum/ai-x-%E6%96%B0%E8%97%A5%E7%A0%94%E7%99%BC-%E4%B8%8A-%E4%BA%BA%E5%B7%A5%E6%99%BA%E6%85%A7-%E8%83%BD%E7%82%BA%E6%96%B0%E5%89%B5%E5%85%AC%E5%8F%B8%E5%9C%A8%E8%A3%BD%E8%97%A5%E9%A0%98%E5%9F%9F%E5%B8%B6%E4%BE%86%E5%A5%BD%E8%99%95%E5%97%8E-8ae08e6d225a
https://medium.com/hspectrum/ai-x-%E6%96%B0%E8%97%A5%E7%A0%94%E7%99%BC-%E4%B8%8A-%E4%BA%BA%E5%B7%A5%E6%99%BA%E6%85%A7-%E8%83%BD%E7%82%BA%E6%96%B0%E5%89%B5%E5%85%AC%E5%8F%B8%E5%9C%A8%E8%A3%BD%E8%97%A5%E9%A0%98%E5%9F%9F%E5%B8%B6%E4%BE%86%E5%A5%BD%E8%99%95%E5%97%8E-8ae08e6d225a
https://medium.com/hspectrum/ai-x-%E6%96%B0%E8%97%A5%E7%A0%94%E7%99%BC-%E4%B8%8A-%E4%BA%BA%E5%B7%A5%E6%99%BA%E6%85%A7-%E8%83%BD%E7%82%BA%E6%96%B0%E5%89%B5%E5%85%AC%E5%8F%B8%E5%9C%A8%E8%A3%BD%E8%97%A5%E9%A0%98%E5%9F%9F%E5%B8%B6%E4%BE%86%E5%A5%BD%E8%99%95%E5%97%8E-8ae08e6d225a
http://numedii.com/technology/
http://www.standigm.com/
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EELFEER  CLERTE RE
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PCT ¥ 3

¥

I EHS P
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(KR 20180022537 2 KR 20170031981) -+ # % % 12 fw¥ $k
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Bk @ LE o T
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Fil o ipk B

FEYAEEF L TS AR
PR RE B S

ﬂ-L

S . ﬂ&—g H te e Hor A

o

2 pER 3 f% (G140 WO 2018/112409) & & & > W RIF £ 0 42
Miﬁﬁmﬁéﬁﬁ’*@¢ﬂk¢%Wiﬁ&wﬂon“ﬂ“n’@F PAELEL S
Tk F FHFFEH s BRARERTERYPEFE 0 £ 2 o Benevolent Al 2
Exscientia iz ® F3 B = # 2 PCT ¥ 3k hB 743 395 EPO - 2P ied Fa W= @ i
FEBRMNEBITEEINE RGN F o
2211 A A FERH NI 2P fI OB 2T
2EGEr AR | FP L Bl B PCT B 3 £
Te o R R e VAP-1 ¥4 & (VAP-1 inhibitors for WO 2017/098236 | p ~ 4¢
treating pain) EPO ~ 11 ¢ 7|
#3543 17 A o nin oy (Treatment of WO 2017/051188 | % I & F1 &
- neurodegenerative diseases) (CN 108025005) | #% ~ #74c 3t ~
BenevolentAl () i
EPO -~ &
4o~ P o~ F
i
SR X R (Orexin receptor antagonists) | WO 2018/146466 | &

-G e RMERFEI T AT ERRS 2
(High-performance-computing-cloud-platform-
oriented job scheduling method)

CN 107203422

XtalPi(# )

PRI
a (' 2

-BEFERRY A el
(Self-adaptive composite workflow method used in
cloud computing environment)

CN 107203421

Insilico Medicine

(%)

Brd2 3—v Faedl& iv &4 2 H * iz (Brd2 protein | US 2018/0225427
inhibitor compounds and uses thereof)
g F7 X i 0 Withaferin 22 & $= (Withaferin US 2018/0125865

compositions for prevention of aging)
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FATPR G OEA 2 FEECES D N 2 US 2017/0293715
% i %4 (Systems, methods and software for ranking
potential geroprotective drugs)
AR ¥k & PR L e IR E A 8 US 2017/0277826
(System, method and software for robust
transcriptomic data analysis)
o RA B #LE X 2Dk 2 R US 2017/0193176
# %8 (System, method, and software for improved US 2016/0132632
drug efficacy and safety in a patient)
Recursion e A 5 1 B o £ 2 (Methods of treating WO 2018/112409 | &
(Pha)rmaceuticals ataxia-telangiectasia)
E 3
e AR B o chie & F 2 2 2 (Compositions US 2018/0110775
and methods for treating mitochondrial diseases)
% w Teetekealeiin B 5O A g 0 2 US 2011/0268699
(Methods for treating multiple sclerosis using
tetracyclic pyrazinoindoles)
Te R hiE & 2 3 % (Compositions and US 2015/0133488
S methods for treating epilepsy)
Biovista(*) o B PH g £ ek ok US 2015/0111919
(Compositions and methods for treating multiple
sclerosis)
R ek he & $ % 3 ;% (Compositions and US 9795601
methods for cancer treatment)
ie i B R ehie & 4 2 2 g2 (Compositions and | WO 2010/056710 | =
methods for treating eye diseases)
VER M S AR E ek 502 2 2 (System and US 2005/0114278
methods for incrementally augmenting a classifer)
Exscientia(#) PUEY SRR E AT R EL D ER WO 03/032248 Pos P o s
# % (Method and apparatus for learning to classify | (TW571248) 2 ~ EPO ~
patterns and assess the value of decisions) Er o~ R
* T4 GPRI20 A & F chHE IR £ $ WO 2018/049324 | &
(Monocyclic compounds useful as GPR120
modulators)
* {F 5 GPR120 3 & 3 gk it & 4 (bicyclic WO 2018/049328 | &
compounds useful as gpr120 modulators)
i % $ R a3 3] (Molecular property US 2012/0221501
modeling using ranking)
y P 45 fg PRpe fr 2 ¢0 3-acylidene-2-oxoindole | WO 2012/078519 | &
Numerate(+) J7 24 $ (3-Acylidene-2-oxoindole derivatives for
inhibition of transglutaminase 2)
BNk FuenA F R 2 2 % % (Method | US 2004/010525
and apparatus for molecular mechanics analysis of
molecular systems)
Frd)geps 2 /& HMG-CoA R hfsenie & 4 2 ;5 | EP 1948168
& (Compositions and treatments for inhibiting
kinase and/or HMG-CoA reductase)
PR ARE IS R ES LA RN 22 H US 2018/0226156
#% % (Methods for assessing pharmaceutical
performance across therapeutic areas and devices
BioXcel Corp.(¥£) | thereof)
US 2018/0134771

B 2 e TR AT LA EIPEY/ B
(Novel immunomodulatory therapeutic strategies
targeting tumors in cancer)
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EAE NV ] i&i?%—l—;}%ﬁﬁ—ég /A']”i3f‘%€3
E IR TR v R TEal SR 8 Brae gk
= ;% (Compositions and methods for preventing

tumor growth and treating cancer by targeting
lectin galactoside-binding soluble 3 binding
protein)

US 2018/0094058

R B S | B O SRR B I i [
Rl sm;r;;ga Ap B 2. "B et 32 (Use of ubiquitin-
proteasome system inhibitors for treatment of
tumors associated with neurofibromatosis type-2)

US 2017/0360872

Src % FEpE e A it pERE B et g (Use of
src family kinase inhibitor in ribosomal disorder)

WO 2017/214514

D

e % 3 &5 % (Immunomodulation therapies
for cancer)

WO 2017/156152

D

% L Efeukegfie TP iéfi&ﬁiﬁfﬁfﬁﬁ
(Prevention or treatment of sleep disorders using
dexmedetomidine formulation)

US 2017/0239221

EATREIZ EAT R F E A 22 Ak
(Methods for reformulating and repositioning
pharmaceutical data and devices thereof)

US 2017/0220767

AL R ok 2 EHF R F RS Z H L
= ;= (Synergistic composition of known, safe
pharmaceuticals for use in insomnia and a method
of treatment thereof)

WO 2016/061554

E-

REEE PR E 2 F ek 52 2k (Systems and

methods to classify and rank health information)

US 2016/0063202

BioXcel

Therapeutics, Inc.

(%)

T 71

Hf]ug,» eFE P 2 P ¥t 2 (Predictive and
diagnostic methods for prostate cancer)

WO 2018/129497

-

T L Feeker b A T s e i (Use of
subllngual dexmedetomidine for the treatment of
agitation)

WO 2018/126182

-

- AR LAEDEIRRRE m?‘rﬁ‘* 7# (A novel
approach for treatment of cancer using
immunomodulation)

WO 2017/011831
(CN 108136025)

i~ BR
BTEEER s P~
e~ 2 - EPO

Atomwise( %)

TR AR R 7 Bl eh ke 2 US 10,002,312
(System and method for applying a convolutional US 9,373,059
network to spatial data)

B & A 3gp & Bife 2 (Binding affinity EP 3140763

prediction system and method)

Numedii(%)

%% ok o Rk e (Treatment of
gastrointestinal and other disorders)

CN 105263482

Standigm(iz

YUHS R E Y BRI E R S BNk 7 ookeh
= ;% (Method for Predicting Therapeutic Efficacy

of Combined Drug by Machine Learning Ensemble
Model)

KR 20180022537
KR 20170031981

B SR B 7 r’l’ﬁg" #7716 ﬁ‘l%"f‘ﬁi;}if\ﬁ ) e AR
FNEJIE o AP L KT 16 RA I FERH P Dk JIE

B A 5E T

- ALt 0 3 11

+
z\*

G

3od - F

oo AZLAR A LA S PG Y G L LR R M R R

Aa A EA

PG FFHELA (
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FoPRLFEL IR 2 A LSRR M R E R IS R (Bl

Insilico Medicine # BioXcel) - 4rf+ % 5 % %% 54 « b iz#7 (Jeffrey Bezos) &= = 37
B 3 (Amazon.com) 2 v 1 {Fehe ¥ & f 4 DESCO & > @ » DESCO = @ 41* & "o

ik

VAR BT SN R 2 AR FOR F USRS PR F R P e
FAAIFEPHEDD BE DT B~ 7 ﬂgma;ﬁ 7 rnde P A LA E R FEE IS
CE s FIRERERE PO IFERE TR FRAEY 2 BB EBT

MO OTE L 4 4 R %%Zs?g@#ﬂ CERE R BEFEJIEE o RA 0 v aﬂs%‘*
e (XtalPi) 2 Atomwise % = & 3~ Se/im 52 B 0¥ ¢ 5 27 XtalPi i@ B
B IRA AR P A FE R L FREE O I EP A Atomwise ] ¢
ZF b TR JIE R R T > B A e AtomeNet 5T T £ R & ) ctEp i o

B2 %Efi%'i Boaglw 82 & 1= 2 @4 Insilico Medicine 2 BioXcel - # @ Insilico
Medicine = I 3¢ f» % {* & Withaferin =& $ | (US2018/0125865) & H f 4=k b 7 (& 5y
T AR ko BEL T R4 SEE I s BioXcel ¥ BEAY GrE RN HMITE 2
41> &P BioXcel /&g F£t4 % "Bio, k2 (x) fmre Tcell ) gt > H3Fi iPeh
ERE LR TR S B S RCE: £ i

EEARSL - s 16 FALFEAF LY § 5 ROPPH L AR AN TR

BB E s APRL BTV RARIEY FRAEY Fp ARG BAEPA 18 B
1R S FRAES A IFEPR AT I ARDERELNT G ?’éﬁ{ES?J
IFEAELPEUFS I LR i AT A EE NS A FEPRSFES R

hE Y GRS UEN AR DT bldo 2K BERG 2 P i g1 W EL P
(AstraZeneca) % 338 (Sanofi) &7 & iF (4 LW 3-2) - - f 2017 & 8 ? chp - 2
ipdi > BERG A~ Ji¢ * L 1B E R IF 2 mi%?%’?? v H

T8 T FERI T blhebo & B i SR g SRS 0 e o

¥ AstraZeneca & 7 #=

2P0 4 (#)(2016) - ER ot B AR RSB I KR F2 ISR % T8 S b4 (37-
52 7)) (a iv :Brad Stone) » = 7 ¥ it o (Ju iF 455 # 1 2014)
22ZBERG (2017, August 28). BERG forms research collaboration with AstraZeneca to identify new therapeutic
targets to treat neurological disorders such as Parkinson’s disease. Berghealth.com, from
https://berghealth.com/berg-forms-research-collaboration-with-astrazeneca-to-identify-new-therapeutic-targets-to-
treat-neurological-disorders-such-as-parkinsons-disease/ (latest access on 2018/9/3)
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# 3 & N o
¥ %4 BenevolentAl ~ Recursion Pharmaceuticals ~ Biovista ~ 4
Numedii
b/ e XtalPi ~ Exscientia ~ Atomwise ~ Standigm 4
%5 Z z k8% 5 2 | Insilico Medicine ~ Numerate ~ BioXcel 3
2L O GNS Healthcar ~ BERG -~ TwoXAR -~ Cloud 5
Pharmaceuticals ~ Cyclica

i

b b BEA B A LT ER RSP k1Y FheE 2 ] T R
R P IR RE RS A B b W LB R 2 E A i L Ree
it 11 f A LA EAFE o Pk e R % #4.2017-2018 & =~ B » ;%j?"lﬁ&j,}j‘ﬂﬂ}ﬁi%
PAFEPHFES P B FROFY Gy A ELE R R AT BRI
B2 gz BEseFlEiog o * 8 > FaG A EREE > BERERANEFELL

HEAERBEDFEREFART » ARG PFER B I R np B & AR -

FF A AFERR DR G2 B ARG FRESET IAF LA
EPHPALSAFIRHERS 57 - s pe EMe P 3gat 2827
o By FREY PRI e ¥ R IR S R H R L B Y 0 1
FALFBJ B A R A A2 A ALD L o FRRA P H e % £ 1T %
BT A DA I EPARIF FSFE R SR EFFEREF OGP FEC &
= 4 ?%“’?Eé}@:z}%?‘ ??_gf FlwdE - 25 B EFERTER m‘T‘r ?B%'L L4 Higr &
PRFZESPIELFVHEIOME c i HraA 1K ERKF - BHFEE2 Tf
R bk T AFEL MR 25 BAASORIEY o URGILIRT £
FFR O K@ A L EPITE FRFER OIS E o B pe HahiTgFEL
EF A ASRINEEUBEF ROV AL NEREFFE AR URATHFEN &
FRESERS S AER O B S AFRUFLDEE 2 REFRLELE 2R EF Y
Gid > FE e 2IRESD
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B PR

A1, 5 #en X 17 E 4 B354 2 @ - Insilico Medicine Taiwan

Insilico Medicine ** 2014 & 1 % & E x> > 2 @4%F 30 1 »HF > ¢ 3
MannBioinvest ~ Deep Knowledge Ventures » %3+ j& % 500 § % ~ 3 7 > 838 * 2 S i
. (Generative Adversarial Network,GAN ) 24 1 4 & = @ - Insilico = & %4 % insilico 2
gaex o Adp TP o ri&{ri@f?%:‘?ﬁ&—}ﬂ R RS d TR 2Rt
FAMTA P YA BAELEF AT HVF invivo (2 FMM ) 2 invitro (2 3 EH
*t ) o InSilico Medicine & £ >z :F * [ 4 &L ¥ e | ( Generative Adversarial
Network, GAN) ~ £ %A & * &% (Reinforcement Learning) # = 4 & 3 #&Faith + 5
ﬁ’kﬁ{iﬁﬁ‘?ﬂ@”ri$%ﬁ$%J’iﬁijﬁiﬁﬁﬁ%ﬁiéﬁ’ﬁ
Oncotarget 2 Molecular Pharmaceutics * 4 % B £]1455 % o & 5 B A0 RE ~ M9 & Fop o
%ﬁﬁ&%‘%&A~%%%‘m#ﬁ*ﬁ#%%i%%W@;aoAlﬁg§%%g
Insilico # Pharma. Al % F* » P v & 23fensd o~ WE{rd FHE A fen g ivTPgp e 7
AEFIRRIUE AL e REX BN I FEF YRR P

GNV%%éﬁAE&ﬁQW# CEIEREYREE R A BAR T Hiurd g
BWA (- B F2SEGRHEMADTHR - B FAWAETHRDLR) - <R

yﬁ%ﬁﬁ?ﬁﬁ%%%ﬁﬁﬁi’%ﬁ%?ﬁ*”m4%Pﬁb%ﬁ+ome

Medicine + & Wit (NVIDIA) iR £ ¥ #3741 48 B hiPE 5 TR B G B P4

T FALFERTR AP 2 - o

WEAFHEFTFI R GNT L T& KIEFF IeF M 0 6 F £ 2% NTRE 7 &
% pr & o Insilico Medicine CEO Alex Zhavoronkov # Insilico Medicine #% & ] 2 g = 5 3 3¢
* GAN 2 S i 38 GEF ARG F AT 0 LR BERBLEER O EFRER D
Rk *& o Insilico Medicine p # p &4 % &_ i\p”—“z MR R AAAR 0 BAKEA
* 1

kS R A B H IR i

224 TechNews #4 # #74F (2017 & 4 * 29 p) > Nvidia § =@ 2 F 3L F L 40215 ?\%5115‘ Al £1 ¥ 5% KR

https://itw01.com/2ATIVEY .html (& i & B pFRE : 2018 # 10 ¥ 3 p)

PO A A B PO Y o (2017 60 29 P ) AP e s FRY o s F AL e ot Faps
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2018 # 6 * 6 P .~ ¥ Insilico Medicine Taiwan CEO Artur Kadurin i& 7 3% 3% » 5 #p
Insilico Medicine ei%;2 8 % @@ App Sped M kE2 A1 FE kL 5% - B
Er o4 S (Generative Adversarial Network,GAN) > Artur Kadurin &_% - =% %
GAALHREY K > T 158 GAN 4 B RS ST R & LR
BEER AR LRI OTR JLET A IFEUF DO LR T p Pt
g m,L%gl*# FLOE X X g ehs N2 B R Et € Rt £ 4 o InSilico

Medicine £_* denovo h= ;%3 K- EH A4 P FEE S B R Rfod A0F -

1. 2014 # 1% &~ § B 2 {87 X > Insilico Medicine & o 2 = 3 2 2 ek F]E_

o e
Artur Kadurin 2 77 @ & 28 esE 2 1 REYBIpMZEFEEFRP LG &
EHop s Bk SHES - 2 ?‘ AR AR L 27k > AR B e ens (F A

B AR R FE RS FREEE S PELT PR A L ERDE
FHEL AL ESEE > P F Insilico Medicine Taiwan i §84 5 %2 HE & 4
EHoRCHBEFRELEF OFERE LA 3] Insilico Medicine #5883k = = = I

LAEFE S R F R SRR A ¥ - BRFIL S RA DT
# 4 A o Insilico Medicine &3 & f & et 1 A pejiwps o i 0 ki (NVIDIA)
o B WA SR AL YARP LT AL A NPT U G

NP s (TR A

2. - BRAPRIFEFRRATEMNAF AR F 57D
Artur Kadurin sow % §_T @} | Insilico Medicine @ ff = B * TR
1 EP R L ARET 8 P2 FEDIRI I o RE AT i RIFE A AR
B AR R A FE RO RDER o A o B A AR
W TR E CRARBEETAIFEREREA A > UEL —?‘;y_}?m%m?
AP H AR FAIFERM DL FEE - B4 S HREAH S

Al * 2 32 ® InSilico Medicine % ¥ 2.+ % - EH W% & i¥ » DCB.org.tw » %k :
https://www.dcb.org.tw/news_detail.php?id=331&attr=news05 (& {5 & FPF” : 2018 # 10 * 03 p)
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R AIHRRBAPERTY 0 g b B FFF R LSRR EUNE
# > A A& Insilico Medicine g s £ 5 3L 4 7

Artur Kadurin # 51 @ 2 #7124% NVIDIA Inception # & & #2584 chA 1 E o 7
A p % B Insilico Medicine & /L0 #45  ~ 4 g B ~ & 1t o 849 b5
% Insilico Medicine Taiwan % % it & 2474 ¢ & & 4% B IFIRTS - Kl% e
CHREGAAFENEL L PRl PR Y R AT ARG EEL R
AR PSP BN FREY A F Rl frn it Y &
SEROL B S R A I

WENBREFBEUL HRE S BESFFFFL T N5 26 REA AR R
Insilico e X 1 F&Espdfpre 1§ 528 7

Artur Kadurin 277 @ B 3 22 R i 3 At 20 T HEHNEE + » FP & A
PRRKEESGY OB NT RN EENCE LS TR BETY AEE
FgdREY LA 1FETEE GPU (R AIL B ) AUl < FHE » £ #F
BREVYFEZL2RBEF > % (Wt B o3 v gl o) ¢ > AdTEEH
FFE S B R RS o V0 BRE Y AREATERES S L&D
WA A EREIET  FAMAITER  FLBFOER - 26 TR RE
ARER BRI FREEA A T - G oo B ATRE Y %I T R L R
Flo AR A SR A N A A FEY A EPREE BREAR 4T
DERE AR £ 32 W%’aﬁ&%%%%ﬁ%%ﬂoiﬁéﬁ&lﬁgﬂ%’k

R R AR T S S RE A - BATE S B4

it

53 l«w II§ fﬁ °

£_i* B3 Insilico Medicine 2 2 NVIDIA Inception 3+ $/4& & ik ¢ B4 i 7 4
pEXP2 -2

Artur Kadurin % 7= : Insilico Medicine &t #41* 4 1 45 £ chft jiefd -2 5 5 I8
AP EEg EfrR Py 2R o RAFBA DL 6P FE (QALY) o @ >
- BEHEQALY » BT 6F £ A 0 A inkd FEL R T
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Insilico Medicine ¥ 12 % 4 fo e fr® - B A chEds - 3 S+ B Nleads | * »4i0 %
P ihs FHA > v P E AL P RERERAARES R W EF T
SR B 4 K2R TR A AR M B R o

6. Insilico Medicine CEO Alex Zhavoronkov ¥ & #.i§ © T A3 P pcd X enpe i © &
AP AR B o AP g% o AP ABELLN AL Insilico AFE RS
B> qenidg?

Artur Kadurin #71 © A B §apdl2 padbean TR L e 0 450 A R
B T LR P e e fo bR R BT A b < PRI Jk kg iR S 4 4
Afed ®e 13 Fop A HMOL REGREFT By L FESERNT TRE
PEgS | cPfEL o LAY P T cnA A EEL Y s Pl - BADA R EE

AT i e sE www.Young Al R p e Ap R i L 0 T B - SRiTH g VR
7o ﬁf‘u? #e4 Insilico Medicine = # et 1 47 &8 & 2 ﬁ};? EREFEE T T
ALY RP SRR HFAE R AT T BRIER A = 1T
oA P FEYFAP a2 BFoRhivA2l 30 £ 2 5 2808 B { B
Rlipte e fI* A2 FE - H-BF A ha s s 28 fi%R0 s L EdpiEt e
Ffert g2 T FE 2 PR E - e o idy 0 R e 2 ﬁ*‘u? TER - B

Uik o BT HEET AELE o

TR R BRI Ry NE- HRBAIFEAFRE
X EH Rk EKY 4 o TR S H G RN ES D
PR TFRERRLA LT FLUIAT NS AL B R BRI RE D

B RO R o 5Bt 0 Bl 2029 & 5 0k 0 £ 65 f gt u oehd it 7144 F

3143 ° px/:ﬁL'-;-r/ 1:‘_3}’

«p

I-

¥

_.\

FERATP20% AEAERT 0 FEAASBLEA IFEDTE -

42. - #enx 1 €2 g B - DCB (3 3)
B REA A RS FAF LR 2 0 MBE AL PR

u (A HBEY ) 2017E 60 209 T oA 2017 TN BB IR ES

oo SRR A FELRHAFES o (FRY ) o FRAF (FFR) CER
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1 EH S 2 InSilico Medicine £ Fp % £ (TR w2 ~ 448 * L 1 FERFELH
FEAFIoREFREE T A IFEHLE FRABFNRY L FTHRELRF L~
LAFHR e EL fAGAOE R JIE > b AR AIRTNS £ S 2Tk

*f%§$%%1ﬁ§oﬁﬁiﬁﬂ#*f%m%”émﬂm rrA HUEEGE
e B E RN R 0 R IR S TS R R AR PO

A 2018 # 6% 21 perd pEF? v (DCB) § 2 & L8 F3  § Ak bl

&=
HA2EF 7 ERBPEB L AIFE  #HAIFELT 7 0 FLT Gt 0 4

FEOLSEr L Edfeor L EELR 2T - Fen o W ACRA PIEL o L BT

#E%ﬁﬁ%%ﬁ41%§§%&7ij%?AJﬁgﬁiﬁk5&#@%%%%’ﬁ

L2 R B ARR N EEFT B LERS 0 R DREF R L
TS N A i SRR AP § KRR - REIF A S REBTHF AT
BRAGD G LB R wfef vwdd > Fla F LA IFEafkgd L dgai g

TR Y o

AP R FARSHR A adZ A A A e v che 4 o w4 AP EARY
M AT R A N B B R A R AR T N F g Rk AT R B?)T"u—fv’\."! T
BIEAILT AR P SE SRR ORRT L L 1R A B4R A S

Rt H A TG iR G dp g chie s .

L@ IBM Watson end B % 3 A @R RN i VRS AT RS- BER
FA BT TR A fEAINA PR > 4 &[T & D IBM Watson - & & Rk kLo

F_L

VEAR B e idﬂ%?ﬁm%§*%@¢$%¢%’@Aﬁﬁ?%&ﬁz&%ﬁﬁ%a
g4 o mAaa IBM e &5 5 IBM * 75 P Ep erE o o B2E IBM Watson 7 ac & A SF
fRARAIERY R 5L 0 2 i IBM Watson 02 ok Suira 34— wFd - e R
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231 Karnoe, P. (1995). Institutional interpretations and explanations of differences in American and Danish
approaches to innovation, in W.R. Scott, and S. Christensen (eds.), The Institutional Construction of Organizations.
Thousand Oaks, CA: Sage
232 porter, M. (1990). The Competitive Advantage of Nations. London, UK: MacMillan.
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Al.1. Insilico MedicineTaiwan
2018/05/31
Dear Mr. Kadurin

We would like to invite you to an interview for our research on the role of Al in drug discovery.
Our tentative plan is to have the interview at 7 PM on June 6" after the InnoVEX meeting in

Taipei.

We are participants of the Multidisciplinary Management of Technology (MMOT) program this
year, which is organized by Cornerstone Intellectual Property Foundation of Taiwan and under
the auspices of the Ministry of Economic Affairs (MOEA) of Taiwan. The program, comprising
a three-month course in Taiwan and a subsequent one-month overseas training and visiting,
covers intellectual property (IP) laws, innovation management, technology transfer and
commercialization of technology. The goal is to cultivate future leaders in the area of technology
and IP management. It has been the most significant educational collaboration of this kind

among the government, academia and industries.

To complete the MMOT program, we are a group of seven members conducting a research on
the aforementioned topic. We will write up the dissertation by the end of October and present the
research outcome to the public at a conference to be held in November in Taipei. The aim of our
research is to facilitate the development of Al-driven technology in pharma-biotech industry in

Taiwan.
Sincerely hope that you can accept our invitation to the interview. Some questions to elicit your

perspectives are attached for your information. Thank you in advance for your time and sharing

your insight with us. We look forward to meeting you on June 6%.
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Best regards,
XXX

on behalf of the research group

Research topic: The role of Al in drug discovery

Questions:

1. What drew Insilico Medicine to Taiwan to set up a subsidiary in 2017 shortly after
founded in January 2014 in Baltimore?

= In addition to DCB and medical centers, with what companies in Taiwan has Insilico
had partnership?

2. Among many Al-driven startups aiming for accelerating the process of drug discovery and
biomarker identification, what makes Insilico Medicine’s technology unique and
competitive?
= If traditionally it costs $2.6 billion in research and development per drug, how much can

it save with Insilico’s Al-driven technology?

3. What makes Insilico Medicine as one of the top 5 Al startups for social impact,
nominated by Nvidia Inception program?

= Your CEO, Alex Zhavoronkov, once said “We are not going to quit until we defeat the
greatest challenge: age-related diseases.” What makes aging a major topic for Insilico
to pursue in its research and product development?

4. What makes a successful Al-driven biotech company for drug discovery?

= What are the must-have factors to build a successful Al-based drug discovery biotech
company? Including internal factors and external factors.
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Questions for ExB Health

1. Please describe the core business of Exb Health, a subsidiary of ExB Labs.

2. How can ExB’s Congnitive Workbench, which is an Al-driven datamining platform, help life
science researchers in drug discovery or biomarker identification?

3. As an innovator in cognitive computing company, what are your considerations when you
decide to collaborate with a medicine company, such as Alacris Theranostics?

4. Many Al-driven startups in the US and Europe process machine learning and predictive
modeling technologies for drug discovery. Unlike these biotech companies, ExB seems to
specialize in machine learning platform. What makes Exp’s technology unique and
competitive in the arena of Al-driven drug discovery /development ?

5. What are the must-have factors to build a successful Al-based drug discovery biotech

company? Including internal factors and external factors.
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Questions for Max Planck Institute of Biochemistry, Munich
6. Please describe current status of adapting Al technologies (big data, machine learning) in
drug discovery/development in German pharma/biotech industry.
7. What is the role Max Planck Institute is going to play in this particular field of Al for drug
discovery?
= Are there any government-backed projects related to this topic on going? If yes, what
are they?
= Are there any collaborations between Max Planck Institute and pharma/biotech
companies on this topic on going? If yes, what are they?
8. What are the leading Al-driven companies in this field in Germany?
9. What are the must-have factors to build a successful Al-based drug discovery biotech

company? Including internal factors and external factors.

¥ b e 22 124 Insilico Medicin Taiwan =7 CEO (Artur Kadurin), 2 = E A /R & 0% B

T &N A

10. What drew Insilico Medicine to Taiwan to set up a subsidiary in 2017 shortly after
founded in January 2014 in Baltimore?

= In addition to DCB and medical centers, with what companies in Taiwan has Insilico
had partnership?

11. Among many Al-driven startups aiming for accelerating the process of drug discovery and
biomarker identification, what makes Insilico Medicine’s technology unique and
competitive?
= If traditionally it costs $2.6 billion in research and development per drug, how much can

it save with Insilico’s Al-driven technology?

12. What makes Insilico Medicine as one of the top 5 Al startups for social impact,
nominated by Nvidia Inception program?

=  Your CEO, Alex Zhavoronkov, once said “We are not going to quit until we defeat the
greatest challenge: age-related diseases.” What makes aging a major topic for Insilico
to pursue in its research and product development?

13. What makes a successful Al-driven biotech company for drug discovery?
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= What are the must-have factors to build a successful Al-based drug discovery biotech
company? Including internal factors and external factors.
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