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2. =2l AP ABKISAN/7IARREMLU)

il
0P
o
0%

. 29| AR ABXIS(AN/IHEE(ML) BE £

ojokE MY FopolA QJAFAE@AN/7IATEMDS] &) Stidof wet, AF A5 (@An/
Z1ASEMLE QPSR Uzt QA B85t 91t 7+Al19] S87d0] HL AR AL Sk o]of| whet
T8 =9 FATIIHES ATAA/7IATEMDY] QHEsty Q1 AMZ AUst] s
714, 94 JHo|A ] IHARY 5= AR £A4E sk oH, o Xt F8 =ejml
) FAZIEY JAFAs@A/71ASE ML) BE FFS o 2

2.1. O|= FDA

Hl= FDA W5 dlo|gHo]A0A 16~ 21H=7HA] AlEH ARE USAsA) E= 7IASss
ML’ o= FMsto] A% A} ‘16 E '17dZol= ZF 1o E43d AHEIZE 21dEol=
132710 & wmefyo g F7iglown, ookE /il dAME FESIE o A gl €8%
AHRZE 1404, WA 84, Al & A 6, FEEF IE/FEARE 4xdolsith
AFA A/ 7IATHEMLE THFeE A& Fofof|A] ﬂa‘lﬂ ARoH, FAAQ7%7F 7HY =
HES AR, BAA, A3P1A|, AAA <oty 1.

I NDA/ANDA/BLA(New Drug Applications/Abbreviated
New Drug Application/Biologic License Applications)

M IND(Investigational New Drug applications)

W DDT/CPIM(Development Tools Program/Critical Path
Innovation Meeting)

8

Number of Submissions
8

Hl oncology

B rschiaty

. Gastroenterology
W revolos

Bl nescatimaging
B Pain management ana Aiconol Abuse|
. Infectious Diseases

B rumonciogy

B encoonnoiogy

B carooogmiepnroiogy
. Immunology

1 1 3 i*

2016 2017 2018 2019 2020
Year

8 oermawiogy
B omecoion

. Others

Number

10 6 1
;- .

$HEULE  HUMMNE  guAw  ANB = A
srETEE Stage

a3 1. Oj= FDAZ HIEE ASKISAN/7IAEML) 28 o%4F Y

ret
o

1) Liu Q, et al. Landscape Analysis of the Application of Artificial Intelligence and Machine Learning in Regulatory
Submissions for Drug Development From 2016 to 2021. Clin Pharmacol Ther. 2023;113(4):771-774.

3|



2 Ol Y AR
olokE AF7IoIA Q1BASA/
, AISOE

d|=+ FDA2] CDER(Center for Drug Evaluation and Research)+~= 2
T A5 9 YYI(Al steering committee
g5 FeotH A, A4 3 Ve

2ol Halglof

Z1AstEML) &8 At A QAFAlS
ZA3}5H12H(20), CDER WH-9] 271 AIZA 5D #H 2
A Aol dieh ¥ 242 99or3nh ol% Al 37 ¥%8(23.10.30) 5 I
Ho']ﬂ(AI council)7} 2] %] 0] O]‘T"X]l:‘ L9 Y30 E ETSH
oral
FRA OJoREY] HA -

HT
utg}, 24 CDER AZAS
ohFE Al 3= Z155(AI Policy Working Group, CDER Al Community of Practice)?] 2t &3l
A A Bk wHAl 0 2 olo7HA| HQit). ‘olZA% QYUB'= oAAA 7]
5D ARGl tieh d#d< wolal CDER W+

X T
ng_/ﬂ UJ ﬁxl rﬁ7].9]_ t]’
(AD—’] X‘]qu]- 9}8_ %}tﬂg _(Iz]

ofo A JUFASAD/7IAREMD)S &83 o

de AT
3 534 oYL Pyt

AEA5
] FDAE 1:]] 01/\]- O]/U-/\]%J _E_
24513 glod Za A thedt 2t
¥2 20 72 Ug
Mooy CHEH AR ntsk |2 M2 (Innovative Science and Technology Approaches for
Mo JHe =7 | New Drugs, ISTAND) Ifat T2 J0fA QIZRIS(Al) 7[Eh CIXE PAT|E Z2HE
(Drug Development | &fEH(‘23.11.)3)
Tool, DDT) * 71AEE(ML) REe 28510 2230 =219 02 WSA, M2|H XHE TR 283 2 =09
EBLE NSCE FHole =7
ASKISAN/ZIASEML) 7|8t ofE S0Vt MEst 2kt &01(3.3% &AW
ololE E0f7} MESH | - (22Y) 7|H2UZ(KINERET? injection)
X &0l - (Z2UR) 484 Q27|LOMH S2tADLH MM £2F|(suPAR) >6ng/mLel SXtE
tse = U= B 58 =1 e
Atst FRIEMATME A O of0{ el 7|6t
ST ZE XS EDA :of = : {(NCTR)MIA T2 A2 (Large Language Model, LLM) 7|Et
ol7tAtet AE X T2 ‘askFDALabel 7HZH(24.5.)9)
FDA Aot SEEMOAME(NCTRIOIA QISXIS(AD) 7|58 HE510 M2 FIte+ 2
TS XS I8 ME O|LMEIE F14(22~)6)
- (AnimalGAN) MA3 01Z2X|5(GenAlS &850 CIX|E ER(digital twin)C2 7t S=
DS JiLot, 3R HR(SE A= UiA|, &, JiM)E X1
- (SafetAl) SHsHA HIHHSE 24617| figt 213X 28 JHEES SXNQR o, 754,
oMM  EOIHOA|E, AIEA, AIRIENY EXS =
HIQJAA[3 - (BERTox) Af0{ X2|(Natural Language Processing, NLP) & CH=2 101 2H(LLM)S
B 25101 FDA WS 2Aet Z/HE 238 2A6tn, FHLS ¥ ZE WHo| s841)
MBS BN ZHS 2H2 3t
- (PathologAl) SSAEMM P2 ZAH2[SH HI0|EE 2M5t7| !5 SHH0|1 Hetst
DY LS sH=E &
- (TranslAl) MMS 01Z2X|s(GenAl) RES JHE GBI 712HA|, MA| W - 2| 2&(n vitro—to-in
vivo extrapolation, IVIVE), XA 7|2t Z2 FA0IM ST ZoE FEC=Z S
= AEE XA

2) https://www.fda.gov/about-fda/center-drug-evaluation-and-research-cder/artificial-intelligence—drug-development

('24.12.16. 7|%)

| 4



2. 29| A2 ASKISAN/7IAEML) 28 S

&S U= FDA= ASASAD/7IAREMD) &80l Hiet JAS FHst7] #s YofE 7
2opol A AFA AN/ 7 ASEMD) &8 s HOF 4 28 Al DA AARE 9okE d
AEolekE oA QlFAl5(AD/ 7]74101"/—\‘(ML) E-/]'w*/q(Usmg Artificial Intelligence &

Machine Learning in the Development of Drug & Biological Products, 23.5) S ¥Hol¥ oM7) $3=H
o7 W CDER| 7% 5 wejelo] ‘olokE 9 Agelokzol tig A oA AHE A\eel]
8l QAFA=(AD) &8 Al TAFd o dist 7Fo]EakQl(Considerations for the Use of Artificial

Intelligence to Support Regulatory Decision-Making for Drugs and Biological Product, 24) & HFAS

7golct.8)

2.2. 78 EMA

3 EMALF 95 9JokE oPATE]7]7H(Heads of Medicines Agency, HMA)Z 4% dlgolg %
T15%Big Data Steering Group)9lA ‘Al Workplan 2023-2028' & WHSI OH(23.11.),
AL 4711 72 FEA lokE T4 el ABASME BN AT kL
AABHEES

o L oX

-= F2 U8
A, 83 2 HSS X[HE
(Guidance, Policy and
Product support)

=t H s - USKISAN =7 ABS flet ZHYAE HS

O T
(Tools & Technologies) * RQ FXAE : ('24~) LR XY CHA Al =T ARR0]| CHSH XA 2R £

#2 o 18

- ofE TRII0M ASKIS(AN 280 st XE MS
*

]
FQ FLAE 1 (24~) QUF TFI|0IM Al 2 JI0[EEI1 JHY A= §

- QUSAISA) JlE AE SEH HE

(Collaboration and * xQ ZXIAE ¢ (24~) O 13 T UL ME =

change management)

A - AYE Solf AIAR0N Chet S=HAdg ZAAT|D #A2M0(0 2FE HE A B2
(Experimentation) * 32O FTAE : (24~) HEYT AT M9 ZEYM LUH S

3) https://www.fda.gov/drugs/drug-safety—and-availability/fdas-istand—pilot-program-accepts—-submission-first-artificial—
intelligence-based-and-digital-health('24.12.16. 7|&)

4) https://www.fda.gov/drugs/spotlight-cder-science/using—-machine-learning-identify—suitable—patient-population-
anakinra—treatment-covid—19-under('24.12.16. 7|%&)

5) https://www.fda.gov/about-fda/nctr-publications/nctr-research-highlights('24.12.16. 7|&)

6) https://www.fda.gov/about-fda/nctr-research-focus—areas/artificial-intelligence('24.12.16. 7|&)

7) https://www.fda.gov/media/167973/download('24.12.16. 7|&)

8) CDER Guidance Agenda(https://www.fda.gov/media/134778/download?attachment, ‘24.12.16. 7|&)
9) https://www.ema.europa.eu/en/about-us/how-we-work/big-data/artificial-intelligence('24.12.16. 7|1&)



Rl

4 EMAOAE QofE AF719 et @A QISAS@n/7 1AM Jdﬁ}
a0 w ARESH] HI3t ABARY 5= AT "ok A7 GANA IS A S(AD/7IAISE (ML
ARE YR gt 9]7A A (Reflection paper on the use of Artificial Intelligence (Al) in the medicinal
product lifecycle, 24.9) & IESIATH10 E3F {FH A B=rS 3 AF A 5D 715 2|4 &hA
L9l ‘Scientific Explorer & E=5tod(24.3) HAIESE ARE £411, 5K ol HEs1A
AN S YER AR 1) JUSo] dn AolRU1S URo| TET 5 Yx
AUk AHS wAsel gpE doRuLng HHST ERHOE AGT 4 YxE
ALSHATH24.8.12)

o}&d, ‘AIM-NASH(Artificial Intelligence-Based Measurement of Non-alcoholic Steatohepatitis
Histology) &= U Als(AD 718t W2jstd] H7hwto] tis oJA%3](24.12.6.~25.1.24) S|t} 13)
AIM-NASH+= At 715 Aol T AW (metabolic dysfunction associated steatohepatitis, MASH)
QIAABIOA 7+ o] 22 Walskd EXL BT, AW =S Byl ¢ BE Ee

e e R B i | o= W =0 0=
g8 4 glon, H|YFZA AY7HAE A E H<S(Non-alcoholic Fatty Liver Disease Activity
Score, NAS)Q] FA L A(X9=Z(steatosis), Z_Hﬂi W& hepatocellular ballooning), ZH4AHY
SAZA-e(obular inflammation)2} A-F2F BAE AFERT) o]& B YA 24 D 34 AlF oA

2] WAG 23 P A BET S GER AAY m0ld

10) https://www.ema.europa.eu/en/use-artificial-intelligence—ai-medicinal-product-lifecycle(24.12.16. 7|&)

11) https://www.ema.europa.eu/system/files/documents/other/scientific-explorer—frequently-asked—questions_en.pdf
('24.12.16 7|1%)

12) https://www.ema.europa.eu/en/documents/other/guiding—principles-use-large-language-models-regulatory—-science-
medicines-regulatory-activities_en.pdf(24.12.16. 7|&)

13) https://www.ema.europa.eu/en/documents/other/draft-qualification-opinion-artificial-intelligence-based-measurement-

non-alcoholic—steatohepatitis—histology-liver-biopsies—determine-disease—activity-nash—-mash-clinical-trials_en.pdf
('24.12.16. 7|&)
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3. ASKISAN/7IASEML) 8 2IF e A

AZXS(AN/IIASHA(ML) B OloHE I At

TR (AN Hs 22 mtl 9loj9] o]F] £ olzto] 7HA A ¥
TFAsk= 7leolH, ZIAsks(MLZ 71A7E HolHE 7¥te R Atz o] wd
L 5 UEF k= AoE, A9 A 7|Ht ISy divEH giFe] et AE
Fdshd AfEE FUd Aot 2 ddske =€ weoldre Adolt

2 WA WEow
o
=

zo} ABAHL

Ol F A 5(AD/71ASFEMLS QJoFE /id A] SREZ W H|YAAIE, YAAIE E-85 o

AZE - v]&F SHOA G844 AT 5 Aok S AlFAA S JIFAlsA) BE &8 dS-S

ZAFSH AIHEHEA o] 983 AIXSEATY AR, HEE STREAD W BEX 0 g QFA5(A)
&

222 T8 Yon, oK A4 5 7 Hopa AgHL 714e thaat 2.

A =Y 7l&

Protein Folding

Protein Structure Prediction

Protein—Protein Interaction

Target—Protein Binding Prediction

Target-Ligand Binding Prediction

Target—Peptide Binding Prediction

olefE &4

Similarity Search

Fragment Based Drug Discovery

Scaffold Hopping

SHEZE Y= Generation Model

Natural Language Processing

Retrosynthesis

Graph Neural Network

Similarity Search

Target-Ligand Binding Prediction

ooZ 24, BY US4 05 | QSAR

Transcriptomics Analysis

Generation Model

Self-Supervised Learning




oA =0F &
Network modeling
Cutting—edge Model
Natural Language Processing
off E4 Y ASHEIIM™ 0= | Multiomics analysis

Proteomics Analysis

Trascriptomics Analysis

Explainable Al

= m]
o2 B U

MK HE(biomarker) &2

Multiomics Analysis

Proteomics Analysis

Genomics Analysis

scRNAAnalysis

Cell Image Data Analysis

Network Modeling

Image Analysis

Quantum Chemical Calculation

Target-Ligand Binding Prediction

Fragment Based Drug Discovery

Pharmacokinetics Data Analysis

iy
o
k=]

T

Graph Neural Network

Conformational Analysis

Quantum mechanics

Molecular Dynamics

Pharmacophore prediction

Combinatorial Optimization

Trascriptomics Analysis

Similarity Search

PHAIH

HlolH 24
ofz =gl /tsd U=

Cell Image Data Analysis

Natural Language Processing

Network Modeling




3. AZXSAN/7IASEML) 28 QUuE i Al

AFA A/ 71 ATEMLS STHEA drZ A oA oFE 12 &9l sisteE AF8d 9 A
o &84 4+ qot. %141 A kA 741011*1% A-SA5(AD/71A WA(ML)E PR SHEA

QUIDE HALE AR AFAISAD/7] ]°‘¢(ML) ety /\Fﬁ] Ch=h 2.

1PN =20} AATA Al M50t 3017 |H
_ sieiE Adeld ¥ ORI -
ChAtE et He=H E|Xet = .
B A 3RI2 M4(GenAl) (Rixl EX5)
el MESH £3 efefE CIARI(FBDD)
* FBDD(Fragment-based drug discovery): &2 _
CHS M|k _ ) MOIZ9| fragment hit0] ZXO{KS [ 02 7|27t (XH =24m)
A7 FHA S HE=2E EE (growing) 02| 7HE HZ(linking)otdd drug-liket =4
HEES MASIE Zam
spot FAQIAL 32 A32|d 2 OXpol XtalPi
A7 tHAE = e steiE Adeld 3 ORI SH-OfH0| &
siogel | 9E2d ca sgte Adald o CiRl A EE)
=2 A0
=olsT ot Resd &= steiE Ad2ld 2 ORI AHA
O e wasd = sieiE Adeld 3 ORI HEUA
é)l-olzll- %ﬁ%g E% 5}3:1}:' éEl-all'o'I EL |:|Xf0,_| (XfX-H EF‘_HE)
= A0
JE—— ARzt MESHE E|Xst REA HA 2 OXRel oA
3
SeiofE sjo| QIAIAIE HNSE U= e
LK MESHE E|Xst s Cixtol -
_ - _ =S |_ - =
stor MESE %|x5} = (Rt 2312
slot MESE F|X3) sipfE Adeld 2 ORIl QMIEIE=
AT st s = skl Adeld ¥ OARl OF=2E|)f
et HEEd &5 siglE Ad2lY HEUA
el HMESH EE skt Adeld 2 ORI (x| =21m)
= [=]
ChAtE 2t He=H E|Xet SietE ADMET ZHs} (X 2= JWave)
=2 A0
Z=QX|<k - .
ISR cormas AR IENEE EEEEN
sl &t HE=H E|Xe} ER U= CJof
CHHE/HE|IE 72X oS -
- |
CHAFRISE MEEX CE _ (REAA 8
siojorz e LE;-EE; oE OF2T B4/OHEN/2H 0= XA ZHE HARP)
=HSE c8 AR S . * HARP: Hanmi Al-driven
2y o= il & 3 24 U= Research Platform
Stof SIS ORIl X &M o= OFO|HIALO[AA

9 |



ASKIS(Al) 2& 2ofF Y Al

3.2, HIYLAIH

QIZA AN/ 7IAISRE ML) HIUAAIE TAoA &= - B - tjA}L - 8]d - =4 (absorption,
A A W - 9] 71 At

distribution, metabolism, excretion, toxicity, ADMET) %=, 287|174
o g8 4 Ut

=0 = T

OloFE M 271 AN &5 X - AL vl - S4H@DMEDS TS 587t B.iohfl, A1k
7jet R&D H]&9] ¢F 22%2 2RI} 14) T2 B - gjA} - vjA - EA(ADMET) &S 951
tlolElE gk5ol ARgSlioF shATE A|2kE|AL 7t HlolHE AF ok A Het ¥ tﬂol g 34
A 5 olgleo] EAgt

H 35S (federated learning o2 7|To] BG83t glo|HE &840 F-G01A] Y1, 7|AsS (M)
2 setujeyt o8k HolHo BEet E8g FAd 7RssH shHA A3ASA) 2
B AH oz Jidske BReR S - QoA ddelsS E85to] HIAIEY 29
dZ3517] QI3 ZRAET} A7 - 53 Fo|t},

3.2.1. f89 MELLODDY Z=HE

Oﬂ M ddtts= ARESHe] AlfARE 1 €Y REs 55k 4l19F A TiEst 3
7] 9%t ‘MELLODDY (Machine Learning Ledger Orchestration for Drug Discovery)
2 Y3 19.6~225).15 EH ZRAEL %?ﬂ €U AFAAL] F& FA=
o g AL7E & vEeA 71, AFTAs(AD A FJAL 5ol FHofstal, 7|dol
= HO5HHA HodRt 7139 B2 HolHE %@ﬂ%ﬁh ATA (A ZE9| o
o] Y ZAolgk= 7H HASE HHL=E XPEUHh

dedots> dHolHAls weshAY HolgE 3t e Hox] kil Ak folEAldA

= 7FssHl s, 24 Z23E 3¢ AWz ASste] HolE Heb AL
71%—‘6}4(1%1 2. & Z2AE A= 107] Aol ofe] Bl =4 A9 HlolHE et
ol 269 7 oS diolH, 2,100%k 7 o}l sighE, 40,0007 ol ddS EAekt
Folen, /i Ak Hlolg djH] oF 10u[ol Eol= =0l Bt TH o ® ARE Thset
e HolH: ZE .10

14) Kraljevic S, et al. Accelerating drug discovery. EMBO Rep. 2004;5(9):837-42.

15) Heyndrickx W et al., MELLODDY: Cross-pharma Federated Learning at Unprecedented Scale Unlocks Benefits
in QSAR without Compromising Proprietary Information. J Chem Inf Model. 2024;64(7):2331-2344.

16) Gaulton, A. et al., The ChEMBL Database in 2017. Nucleic Acids Res. 2017;45:D945-D954.
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E&/‘:Data
J% 2. EU-MELLODDY E3E 71217

g0 M5 3715 Y8l 5 HY(classification model)O| A= FAIR 22 EA ZA] 5 HA
(area under the receiver operator characteristic curve, AUC-ROC) & HUE A& =4 5} H&(area
under the precision recall curve, AUC-PR)= AFE5}R 1L, 3] HQ(regression model)of| A= R0z
Hrlelatt A& Rdl9] As TAS H7lok= A EE= RIPtoP(Relative Improvement of Proximity
to Perfection)e AFE O, RIPtoP Fto] 100%9] 7742 Rdo] st o= %@9&0
quisi, 0% 7S 24 Aol Aol7t AU 7iE A ©d Ky} FAtt 5=
e ojuleich

2] SAtell Al AUC-PR % R*S] RIPtoP7} 242k 4% ol & 2% ol %J%ﬂoqg . ol&
el Qg wdo] B We WIlolA B mUNt o B AFY 14
2 mzAES 5o 29 A0l 9k AkIE] Holts BRoH GTE Ae 4 Ut
Nz 2ES AN, 12 sie] 59 mrt olgsks mol o S5 S et

= Regression: R . Aucrw \ppl Gonformal Efficiency

:Jjﬂhjjﬂﬂﬂ
mﬂﬂtﬁﬂﬂﬂﬂﬁj

[ mp ny (N= m;

03 3. 2 BN Y CH| IEISiE BHO| A5

0 ﬂl

PtoP) (%)

£ 8%

$20
Ea
_3

15
FAH®)

oo

17) MachinE Learning Ledger Orchestration for Drug DiscoverY(https://cordis.europa.eu/project/id/831472/reporting)
(24.12.16. 7|&)
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ASKIS(Al) 2& 2ofF Y Al

3.2.2. Z K-MELLODDY B=ZHE18)

SWIAE AYsHs 78F AlF/Heh(Federated Drug Discovery, FDD) ZHES 55}
B4 BE - giAb - viA - =4 of|3 2 d(Federated ADMET Model, FAM)S 7l5}17] $J5t “Agksh
718F Ao 7H4st T2 A E(K-MELLODDY)' & 41 - 8 $0]th(24.4~28.12). &5 &3 -
AL A - = oS BElEAMS BA Qn-viro), BA Win-vivo 2 YFAE HlolEE
AA - gt F5 - B - ThAL- A %**(ADMET) 23 9 JYAR
A&t Edolth. o]F F9l tlolH 4 % AE 2 & & 3

AAE = e Aozt dddrt

(r ot
o
offl 1:1
ol
ok
a=)
AL
g,
X
X

3.2.3. S HM%ALL| ASKIS(AD/71HE(ML) &8 At

SJFEFAALEHCHORUS) 371 - AAF Al 23] UFASA) B8 AT AEH
Holdt AoFSAL AL Aol had, AT JAMIA Y Elo]HE ARSI 5 - B - WAL
HA - SHADMED S AIS55h= E%‘_% Hfokal A0

H=EF AR 2 Y
Caco-2 cell permeability Regression
HIA(Human Intestinal Absorption) Classification
Pgp inhibition Classification
A Bioavailability(F) Classification
Lipophilicity Regression

Solubility Regression
BBB permeability Classification

D PPBR(Plasma Protein Binding Rate) Regression
VDss Regression
M CYP substrate Classification
Half life Regression

E Clearance (Microsome) Regression
Clearance (Hepatocyte) Regression

LD50 Regression
hERG inhibition Classification
! Ames test Classification
DILI Classification

18) K-MELLODDY ZZME((https://kmelloddy.org/, 24.12.16. 7|F)
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3. ASKISAN/7IASEML) 8 2IF e A

3.3. YA

AZABA/ /I ATEMNES DHAEN F4 AF@unmet HEH dr@aand 4=
waste] oAt w9 A4, 84 - 8% H43) 5o B8P 4 Utk

F L v Y ALY National Institutes of Health, NIH) AFo} =8 2]8+ = AT (National Library of
Medicine, NLM)Z} +HAHALA(National Cancer Institute, NCD)Q] AFEHL t+H2 AHE(LLM)
es 83 FAOIA AEt dFAES WAE o U= TrialGPTEhe ZHA/AE
NESFATHI). TrialGPT= 18 49} o] 37j9] REZE FAE o oM, Trial GPT-Retrieval
PR R BRE B9 $H QTS AU, TrialGPT-Machingel A 2 2
AAFAIS o st k11l A3 52 H7Ietet TrialGPT-Rankingol 41 Matchingo|A] B7}st
AT B 298 WA HEHoE A AT YPAFA da ARS AZad
TrialGPTE &8&3l A7t E4 YA 7152 WESeAE AEs] d5d=A 3712 o
AArolet QAR $20] AFE S BT, 3 AT o] £QFE AZRS oF 40% TEAIATH

Top 6% trials with
over 90% recall

Patient Summary ClinicalTrials.gov

A 58-year-old African- ~
American woman presents
fo the ER with episodic

pressing/burning anterior
chest pain that bega TrialGPT- Clinical trials
n two days earlier for the Retrieval .

first time in her life ...

~

\
TrialGPT-
Matching
Criterion-by-criterion analysis for each trial
Criterion 1 Criterion 2 Criterion 3 Criterion ...
Explanation Explanation Explanation Explanation
Evidence Evidence Evidence Evidence
Eligibility Eligibility Eligibility Eligibility
Aggregation
e )
) 1 Clinical trials
|| Trial Scores TrialGPT-
Ranking 1
Trialdevel Scores Top 10 clinical trials

2 4. TrialGPTe| £x'9

19) Jin Q et al., Matching patients to clinical trials with large language models. Nat Commun. 2024;15(1):9074.
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ASKIS(Al) 2& 2ofF Y Al

AFASAN/ I ATEODE WA 23k &2 I3 BANE BZolE B8 5 ek vl
DAL olelio) S S84 PR/ ASAE 49 842 S ol
Qg AZE oF L ofE 892 WAN] U AT FAL shgow, X meAEL
AASEODE B W dlole, §2A] dole, 94 delHE FAT BEEHmulimoda)
HolelS BA5tT, o]S 7NtoE x4e] Ay AN o HHH clEstel 3 oS AUt
Y 9 5, A2 54 L JAsksM B4 Ao e EHos wrsgich0)

cTu=

7]
A

)4

< HHE IHAEA ASAS@D/71As Mol EE&EH AHE 247 A5 2
w2, ClinicalTrials.gov(2023.03.01.7]1%) H|o|E& &-8ot0] ‘QlFA|s(artificial intelligence)’,
7185 (machine learning)’, "H¥'d(deep learning) 7|H=7F EZHE AR AR B,
AZTA AN HH 7[&2 H7HASF BH7Kc8.4%), 89 - 8% HA3H10.9%), AAE AS3H9.5%)
w07 Hol &EFHeloH, ¥y FrlAe F2 o] ¥ g & 3
Wohe oo TgEeh.2)

ﬂl

5

_lZ:
filo
oft
<t
)
i
H
uln

20) Multi—omics investigation on the prognostic and predictive factors in metastatic breast cancer using data from
Phase Il ribociclib clinical trials: A statistical and machine learning analysis plan
(https://www.medrxiv.org/content/10.1101/2023.08.30.23294367v1 .full)(24.12.16. 7|&)

21) Go JM et al., Trends in Artificial Intelligence Applications in Clinical Trials: An analysis of ClinicalTrials.gov. Korean J
Clin Pharm 2024;34(2):134-1309.
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oFe AN Y PAAIFe

SIS A.

3. 2l

AZA5(AD/ 7 AsHs Mol E8H A=

RASXIS(AN/7IASEML) 2

2E 2A%F T Al

oloRERE L2}
(QJFEEFA B A A hitp://nedrug.mfds.go.kr) YA AEAM L ClinicalTrials.gove &9

=7t ¥ 22 @ e
=5 ] 3|AY Al TE]A
'ﬁ‘% [¢] (E]—H]—rl}%) ﬂ ]'o ﬂ‘j’ﬂ Eﬂal"l‘l‘ﬁ——
sUd 2023.11.30. FA R Ehil}=
DI A=

TIEHolA BHbES] 585 37 AR (TEMPO-4 TRIAL)
& 2

QIZXIsAN/7 1AM &8 HEe

S5 o EelhE 47] Folo] oha

g - 9EH Bl

Xz

ki e
- AR ARl meted 71719 sk ojEelAlold SREL
3 Al 1A= vhel O o2 gAL 94 =)
718 s ol ARG AN 9 L 9T B4S 97 A"
HAFst] =43 efe 9 vt Xzo] gy B4
(\= A7 )

- QJeREerUEl QAR FE(24.12.16. 71%)
https://clinicaltrials.gov/study/NCT04760769(24.12.16. 71%)
- https://www.clinicaltrialsregister.eu/ctr-search/trial/2019-002952-17/IT(24.12.16. 71%)




o= TN ARE
- 8 8% HH5t
YON= ke
27} 1 =9 O =
Zo - S|A i
e S (@eareet Be(71Ee)
NCTHS NCT05376683 -
o o -
7IAQ) (2023.04.01.)
WEAIE o - _
L0 | D8 AmE g Al A9 o2 8 24
A=
CURATE.AI 7|9t &% £ HxQW(94 nys= 535S 58 499 7K 8% mu==
CURATE.AIZ} 9AfollAl 8aF& F75te] 8% 23e Adshe 929 A% 8% 23)9 &8
Hs Bt
Control | ) Intervention Period
/m’ b" Standard care dose titration (if any) Antg::p:r?;:\:we
45 hy;l)elrlensive 1\ drug combinations
participants
23 ~
- =i Hom'e BF‘g n —_x a
% ;‘:P Telemonitoring -;'g’g:'m Standard care dose titration (if any)
- \ cor:trn\ ‘
Opumal dose
’-l A @ecoMMend go, !
o 3 BP Telemonltmr\nq_ Cmd“ \‘/
CURATEAl _ mal [CH<-"-----7 [dashboard dose titration _ &
Intervention W %Duwmge
e CURATE.AI
personalized profile
QUSXISAN/7|IASEMY) S U
3 e
35 o] &o} dlo AQ5 ZgjxZz o
g . goF HAs 2 o] B¢ HlolHE AREstel CURATE. AL EHES
gt TN FaEYA &F 24
¥SEIPNIS

https://clinicaltrials.gov/study/NCT05376683('24.12.16. 71%)

Truong ATL et al., CURATE.Al-assisted dose titration for anti-hypertensive personalized

therapy: study protocol for a multi-arm, randomized, pilot feasibility trial using
CURATE.AI (CURATE.AI ADAPT trial). Eur Heart J Digit Health. 2023;5(1):41-49
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3. AZXSAN/7IASEML) 28 QUuE i Al

CURATE.Al 231822

Hel HE oz A=E ZHsol| flet UEks SHZLE, AE HIO[HY /[Eet HEY %z 8
28 & oY MEY HgE XEol| fiet SH2= JHEE

CURATE.AIS &30 CIYet AEal@yn, agwn 50N ZH 8 470 gt 77t +3E

oo =20

(NCT03759093, NCT03527238, NCT03832101, NCT02711956, NCT04522284, NCT05175235, NCT04769141 )

CURATE.Al Workflow

Input LIk Patient Response

Dosing | Drug1 Drug 2 Patient . OD + CD 4 O §T e
Block Cailbration €+ CD1+CD2+ COID2 + €OV + G027

1 0 0 1200 Patient-Specific Coefficients:

2 1300 278 1200 {Cy. Cp Cp Cp Cs. Cg)

3 1300 50 8100 Drua 1 Do o1

4 700 39.15 2000 nug 58 =

5 1200 40 1300 Drug 2 Dose = G2

6 1600 53.4 3200 35 o 1200

30
7 ? ? ? %e% 25 800 4 Dose

If necessary,

latest patient data h

recalibration using . ‘nnalysls

2500 Optimal Dose
Recommendation:
[800 Drueg 1, 30 Drug 2] -
| 2000 Patient Response = 524

Suboptimal Dose
1500 oﬂ.ocommendaﬂma:
[1200 Drug 1, 35 Drug 2] -

10p0p Fatlent Response = 583

Patient Response

_oos=c2asz [800 Drusg 1, 30 Drug 2] -
900 1000 1100 1200 Patient Response = 719
Drug 2 Dose

13 5. CURATE.AIS| o= EY - 8 2Kt 1Y

22) Blasiak A et al., CURATE.AI: Optimizing Personalized Medicine with Artificial Intelligence. SLAS Technol. 2020;25(2):
95-105.
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27} M =9 O =
549 Hufzk SIAMg LHIE]A
NCTHE NCT00241046 =g qEss
G R (2002.04.)
YIAE | SEE S84 FF 0L 1A 9 23 A 7oA HEZE AME
A= 2w A AE g7t
ol Y A4 71 A ML)S E-goto] £ X|Rof ko= 3Rk} vRgSHA]
. A= FRE 90%9] HEEE FHE 4 Q=X Hrkslal, FolR A= ofoflA A
o A5 9] A7HE &S, $7] AL 7HsAde] B2 el W KE BRE
A=A ZAL
ABXsAN/7IASEM) 22 WS
F= g
1AM &89 A= §H5ot= ket
AT= AEst HhSo1A] = SRS ASotal T A% JPS
F5k] AZ77F 5 d=
A2

- https://clinicaltrials.gov/study/NCT00241046(24.12.16. 71%)




R REARSE:

3. ASKISAN/7IASEML) EE SUF i

YA 1R

27} M =9 O =
_ ZAA _ (HOVONC(#71e], Wgzt=)9} Nordic(divt=,
5% ° SlAY - — -
e st w2slo), A, BeS) WYL NEY @
5 79 g9 A
NCTHS NCT03868722
ZAR olzrglH = , U ESEA
GhA2) (2019.10.11) g et EEEY, HYEZ
WA H LR ER <A 8ES] (International Working Group on CLL, IWCLL) ?_(]E s
AIAE | SFoHA &= 79 1T E/EE 27] A=7F 983 AEA JAdH
A= TR T E W (chronic lymphocytic leukemia, CLL) FAFO]| st opdetE e d 1}
HYESEA 7] HEX8
AT ATE WY AR W S o2 & W] ¥ ARGy 3
HyESg2) 24 WA
o - CLL-TIMCAIS ol% gu8jg, A7 729 22 3o 4 1e8e 2/E= 27]
o T gotg wEy Xgrh 293 IAE AES & B8 AmREYEZSA
opzralrzey) 371 =9 35 o] Q11 X E7} EZ Q35Herade 3-Infection-free,
treatment-free survival) A& 7]|7to] 7§AE 4= QA=A FHrIgh
BXIS/7|1AEEAI/ML) &8 UE
2 E
. Sk oFy1gl= ° E 3 fgex| ol& 1]
B A 71ASE Y ECLL-TIME 5o 49 2T 9/
EE 0] Wy 9E7y WY A0t 1ad 8 A

F=WIN =

https://clinicaltrials.gov/study/NCT03868722(24.12.16. 71%)




ASKIS(Al) 2& 2ofF Y Al

CLL-TIM(CLL Treatment-Infection Model) T&23)

4,14989| CLL A} HIO[HE 7|22z of 28719] 7|Ashs Yile|EC2 FdE dds YieEs,
A H0N OdEE =2 HIES 2% H0HE Zget 0[2X2 H|O0|E|(heterogeneous data)S

HY = (precision) 72%, MeiE(recal) 75%= Xe|ot¥=

-
- .
7o cacs ——— e

WORDS Bag-of-words \
modelling Number of events
1 2 3 4 58 7 839

Sepamos call carcinoma oy | g
ra—
|

S samgis O
st inbusnzas O
1
4 .
\ Enctarichia ool ‘i - /J e - \

! L f Modelling changes in \ ™,

_—— g E lab tast values over time

-0y, i . 112 Yeatures)
g Modelling time EET Moadeling doctor's decision

T e distribution of infections
B (16 faauras) ._t;)mhkawa test

Lmgrocys, i
_/ Basophiocyms ——————————————+{f§p—+

f (3‘ E&"’" ™y Pasents predicted as high-risk Patient ensoliment in
< — P
A el sigoehivn oal & cp, &£ \ of treatment and/or infection PreVent-ACal L chnical tral

subset of base-leamens o
COmDine in an ensemble model

J2 6. CLL-TIM HE 2 RAT

23) Agius R et al., Machine learning can identify newly diagnosed patients with CLL at high risk of infection. Nat

Commun. 2020;11(1):363.
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3. UBXISAN/7IAEML) S8 2A4F THY AR

=7t @ 0=y
7=
B (KINERIJT—]®}\1;'j_ection) Gk 2HHAl @ o] HER
NCTHZ | NCT04357366 2 .
A1 (2020.04.15.)
PIPAUAL: T84 FEZ|UoHA EZAn| el E4gA =8A|(soluble urokinase plasminogen activator
UX:]E_D receptor, suPAR) 7|8F ofp}zle} A 5& E3F COVID-192 QI3 2% 35 BAH9] 98 v}

W 27] $) A3 SAVE B, MRS, BUT QA

584 FEAUCH] Seravedl A S84 N 3F 5F
=2 | COVID-19 ¥ $42 APgsty, 913 BAjoA ohixlee Foist
APL e YPAAE 7R TG

QUBXIS/7IABEA/ML) HE LS

95 N

- Tl5 FDAS] IgANE-5Ql Al 83t #8744 F=7IHoHA E2tav| el
LAl $-8AI(suPAR) &4 7|E7F EA5HA] o, = FDAYA =
AFAS(AD/71ASFE (ML) (@t AE Y 3R (elastic net regression) X
QAFAA W artificial neural network)e E-8-510] JokE Foi7t HATE AL
gelsh7] §3t A SAETE ML=

- O 7 e F FA M 7IEE WSSk SR 7IAAIY] 84

A FERZIUoH EEtariedl 44 $8Al(suPAR) £A7F = 6 ng/mLY

Aoz AqSHUZ

A > 754

WHO 7|&0| M2 53 WSkt
SN E= I &Y

7S ML I M2 (sequential organ failure assessment score, SOFA score) > 3
S5-ZI7 H|E(heutrophil-to-lymphocyte ratio, NLR) > 7

sl222Y < 10.5g/dL

oy HES ¥

dF 24 > 50mg/dL H/E= A Het H

Lnd

bl

PN =S

0

- https://clinicaltrials.gov/study/NCT03868722(24.12.16. 71%)

- Liu Q, et al., Using Machine Learning to Determine a Suitable Patient Population for
Anakinra for the Treatment of COVID-19 Under the Emergency Use Authorization. Clin
Pharmacol Ther. 2024;115(4):890-895.




QUSKIS(AI)

88 SIOFE Y AR

« SHAO 2 (synthetic control arm) &

ALSA™ L2
27} 1 =9 O =
Bk - SIAH x TEIA
5519 (MDNASS) 3JAg HOAY HZFEA
NCTH =S NCT02858895 = 2
g MDNA
GREY (2017.04.11.) v >
VINF | A EE APY TRAES 42 B o MDNASSS] AE 24
A= Eo(Convection-Enhanced Delivery, CED)?l| T3t 370, B]FZMY, oh7|3 24F 9+
o Ay B AP A EAEZE Aol 32} A MDNA55S] AE 22 Ed
o (Convection-Enhanced Delivery, CED)?]| Thst 24} AIAIS
ABKS/71AEEAI/ML) EE WE
F e
| BUF 204 YR BT PHRRTEALES R ST,
SOHoT $EAS BT 34 QAT FAGRTE Ee7IE
W =t FDAO] AIQtsld=. vl FDA= T2l i Raa
BT AL Soles BAS 28RS
T‘)];]-/K(‘)]T:I:I_JX_% ;% Eligibility: erpu:slffumczzt Primary Endpoint
o Age218yrs into RCT Dose 24 o Overall survival (0S)
E fj:g;fﬁmm pmmml ------ m Secondén{Endgoim
yrakeyinsy ' ?fb:%;':;:m
) glsef;\;lalionsubgroups
(N~100) o Safety and tolerability
N
https://clinicaltrials.gov/study/NCT02858895(24.12.16. 71%)
https://ir.medicenna.com/static-files/45900f52-929c-45ea-9d40-b860873de9ec
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Al
T
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o
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olr
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|12
=
1o
M

P
P B e o o] WY B A
H3 4 U ABASAN//ATEOD) o] B4 231'%9} £4, 04 - 8ol T 5L
% oIt 3] OJORE A A] TR QTA S 7149) QHUSIEL Aol

Q14

J=]ojof g},

u}%&— SJORE AN ABASA// ARG BE A Tefo SH ABUA S o
A7t Ag geleint. JREHALEE o7 A A9
o

ML
Fepu @4 Szel 9 2 982 He
Hold AFINE FHOR FAT O

Bo] QIFA5(A) BE ACPHL AR
Aokl A A o)A Hshe AL obch

Q1. 2AF LA ASKISAN/7IASEML) &8 Al 7HS M Hehdo| 2ast E0k=?

= U DA QBRSO Z99) Hipga b2 dlsjel @
Qo] 91 2T 4 YonE dole B neariny), AAIEEE 5| A7}
Bat %ol QAT AASl Bestel dolel B4, B F34, A4 ABsg 2 74
8 71 5ol e A WeHie] 279
AFASANOE BT YAAEY A4 D 4F, YYATANA FEH B WS B8
Soll th3t 34 713 9% el thd 4 FE hivt BRE Y

Q2. oF JHHUM ASKIS(AN/Z7IAIEML) EE Al 'F8S(transparency)’0| 2[0j5k= HE=?

Ol £2ES ABXIS(AN/ZIAISREML) BHS| A1, T, M5 Y TK53 ZR0s 1 =2is
E3ol0] RUO| TS X YEIE FHIIY = OlSRAROA Feop MYEs e
y2ie & A

= A ol AL ABASA/ATEM BE AL, g, 4
ofsel] gt ABASAN/ZATHM) B T BE FRE@AY 2 4 I8 2ol
Yo PLrEe Juidt B 5 U

N
w
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KSA) 28 AAF i AE

Q3. ABXSAN/7IASEML) & 2%F MY IPYUIM AT FHES Wollsh= 2
Y QeI2 FAer
= Flo]g] 219} o}, Foe] ATkesulole shAe] whE BT B, 3 dolE o] g3 A B),

Hd TSRk a4 ), BE B QISASAD/ 1A ML), 5 ged Zde Bsha
BEYs] JAEY B 93] 4Eah) o)

Q4. FH7tsM(traceability) L MA7tsM(auditability)2 7HM/S4A717| 2l A2 S(E=
= F)2 "Xt U=7P?
w gloj ¥ Hdlo] xRl FASE AAK WA B, A v, 211 BHRE 24

(logging) AlA® % 5)

Q5. 21%F WM ASKIS(AN/7IASIEML)2] Q6L SRl ALES 2ol ARH0| Y&
e YEl H5E AS EUEZ6 +foks YHO0| UA=7F?
= <l %Xl%(AD/ 71A °‘¢(ML) EE“«] Eﬂi/ H*H/&-—H\FE‘* o= 83| AelstaL, HlolE dAE

(o] L RIS
e
w7 Aol e QJere Woistel Bd Akl HA: %S W

4.2, HiO|F A DHARKER, MEY, HEY)
Q1. 2IBXISAN/7IAE(ML) 8 2A4F JHY Al F7HEQI HIO[E0]| CHst T2{Ar0lE O
20| U=71?
w - gojE] Z2A 9 AN (ntegrity) | AFEEE Hlo|E7} QB T HEBIA] o B wd ST}
Agol 223 2E I HPE ZIoF=A] o, ASX]/odA] /o] AAP AR 5
@ #8% 224 A2 A 1)

-Hlole HZA 3 orE ulolgHe|2ete] ID AlA 28y
-dlojg] Het ¥ /IR ES, dojg He E 4



4. AdEA 81 A= 718 ASXIS(ANO Chet A oA

Q2. ABRLS(A)/7IABEML2| %8 (integrity) B3 M E= HISH, Z
X171

2, 25|, 1 2| H0]H
AHEot U= LY/ Exo= oH

S HEE d5AR 22 EXESE liZst| ol
7

R0| A=7F?

AZA A2, FE AA 9@ dold <
39}6} Qe dole e
B e WA A% Ba

- 2o] A3t gust 5
9 ojelo] Tst o

=2

ghae] maga ssh), AARYS] AlFAT AHSAHS

o=

34 B2 99 doly g, XA "a.

1 g
-

S Wkl 91l WA AZ Tl kefold 1A 42 A8,
s WS ga) Beldol e e 59

FQ YH/EXOE OE Z0| UA=7I?

Q4. MiM(reproducibility) 2 2t=M(replicability) £A|

=< LT O

= siZol7| 9ot Algsts T2 W/
HR0l= OfF 20| QTP
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