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Using artificial intelligence & machine learning in the development of drug
& Dbiological products - Discussion Paper and Request for Feedback.
FDA(2023)

Draft reflection paper on the wuse of Artificial Intelligence (Al) in the
medicinal product lifecycle. EMA(2023)

Analysis of 3.5 million SARS-CoV-2 sequences reveals unique mutational
trends with consistent nucleotide and codon frequencies. Virol J, 20(1), 31.
doi:10.1186/s12985-023-01982-8 Fumagalli, S. E., ef al (2023)

Applications of machine learning in drug discovery and development. Nat
Rev Drug Discov, 18(6), 463-477. do0i:10.1038/s41573-019-0024-5, Vamathevan,
J., et al. (2019)

The role of machine learning in clinical research: transforming the future of
evidence generation. Trials, 22(1), 537. doi:10.1186/s13063-021-05489-x,
Weissler, E. H., et al (2021)

Advancing Drug Discovery via Artificial Intelligence. Trends Pharmacol Sci,
40(8), 592-604. doi:10.1016/j.tips.2019.06.004, Chan, H. C. S., et al (2019).

Rethinking drug design in the artificial intelligence era. Nat Rev Drug
Discov, 19(5), 353-364. doi:10.1038/s41573-019-0050-3, Schneider, P., ef al
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cmFR | O] FDAS| QI9FF HF7|0M A/ML 28 FH

= FDAE 2% AF7IA A3AS(A)/71ASFML) &8 F71eol
et roofF Bl AEolofF EolA JAEASAD B ZIATSSEML) &8 -
EO R A (Using Artificial Intelligence & Machine Learning in the Development
of Drug & Biological Products, '23.5) & 33t om, & FAo +5H FDAS
JEA S A/ 71ASts ML) &8 4= &tz o

ZT FDAZ Xﬂ%% 317} AZAEAME AFASAD/71ASTFML) &8

(AD)/71AISHEML) 28 9oF MES Adstr] s
CDER SI¥A5 <+FHYUI (Al Steering Committee, ©]3} AISC)E A H 3}
HEHE s AAARA U AZS AT, AEA (A /1A SEFML) 7146t
ogr7] =ZAYY 5 AL Foltn =3 BA 9af 9 A Fol
Ap91 ¥ 3] (Patient Engagement Advisory Committee, ©]3} PEAC) 39| 7I¥ &
AeA A TEE B9 FADL ATE AT

=3 FDAS] CDER+ ISTAND(Innovative Science and Technology Approaches
for New Drugs) 343 Z 2188 st AFA5(Al)/ 71 A S5ML) <
g8t A 1 AAR A2 oFE NE =7 A4 7|F(Drug development
tools qualification program, °©]3} DDT)¢] HAY HEH1 oF& ¢ = A4
71 F=(MDDT)(dl: A A F(biomarker) H+ JdHF7HEI &4 2L BN
Adshs ° g 5 Qom, Jadge AsHE 2A FES AHsol
AAA oz BAF H A& ARe ARAE ALT F AEF AN 5

tH3) FDAS CDER % CBERE =d 7|k o]¢kZ 73 (model-informed drug

\./

1) FDA “Good Machine Learning Practice for Medical Device Development: Guiding Principles” , October
2021.
(https://www.fda.gov/medical-devices/software-medical-device-samd/good-machine-learning-practicemedical-
device-development-guiding-principles)

2) CERSI research projects, October
2022.(https://www.fda.gov/science-research/advancingregulatory-science/cersi-research-projects)
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development, ©]3} MIDD) #-oFollA] B 2 A ASAC2HE =54

71k ez, FASHH 2d 7= 9 8-S 8] fs) 2l 7]uk ¢

NEMIDD) 38l 228 &FeATHY A& A5 (Al)/71A 85 (ML)

7IqE ojekE ANEMIDD)N A AR AlEdoldS MAdstae &3 A4
o

L oagEAY Agrldel e kny BIE FAANE b

A 5 kA A FYelA CDERS AlEld Al 2~El(Sentinel System)d),
CBER®]  BEST(Biologics Effectiveness and Safety) Al2:¥l6), CDRH
NEST(National Evaluation System for health Technology)?) 5 FDAS| AlEjd
OJUMEI B = 7]Ee AlzHle JiAdskr] e AdFA e A/ 7IAISSE ML) A
WalS mAS ok FDAY 57Hd AlEld A28l A2k A & (5-year Sentinel
System strategic plan)olAl Ho A4S T3 HFAES} AAAA7]=(EHR)
ZARE A HE SXE EEIFARY AEE A=g A AdEE o BAF
A AAE fsl HA dely st Ay HAAATS(EHR) ARE

st 2 A"e Tyl A} kA HAIHEH =z, Ts

>~

AdAYE,  dF  FE O OHA  BEM)E AFHeE AANIFHRoH,
AFAS(A)/71ASHEFML) 24 g2 A%t 7163 2dE 242 23 Ao

4 2](Natural Language Processing, ©]3F NLP), ¥4

K
AudA AsHE 54 F2 L A% I s A4E guAF =E w4
I} =

CBER~°4 BEST Al=®le Al Bl 98 Ade Fdstr] S8 /Hdd AEe

JAxzl S& ATIFER  AAHJLY o ZEad F  IRAE

3) FDA guidance for industry and FDA staff Qualification Process for Drug Development Tools (November
2020). (https://www.fda.gov/media/133511/download)

4) Model-Informed Drug Development Paired Meeting Program, October 2022.
(https://www.fda.gov/drugs/development-resources/model-informed-drug-development-pilot-program)

5) FDA’ s Sentinel Initiative, December 2022.(https://www.fda.gov/safety/fdas-sentinel-initiative)

6) CBER Biologics Effectiveness and Safety (BEST) System, March 2022.
(https://www.fda.gov/vaccines-blood-hiologics/safety-availability-biologics/cber-biologics-effectivenessand-safety-best-
system)

7) National Evaluation System for health Technology (NEST), October 2019.
(https://www.fda.gov/about-fda/cdrh-reports/national-evaluation-system-health-technology-nes)

8) FDA Sentinel System Five-Year Strategy, January 2019.(https://www.fda.gov/media/120333/download)

9) CBER BEST System, March 2022.
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AAAZA715(EHR)s 438t o AFAFAN/7IATEML)s  E8351Y
CBER7} At A= fF 9 AHE3 #dd oA E ASsiAy o &
olgfstazx  Fth.  o]E  F3  FDAE o EAFY fFEAZA g
A AE- A (real-world evidence, ©]3t RWE) A4 Al 1&A5(Al)/ 7] A <5 (ML)
28 WRd ds o & gofd e Aew A3,

F3 CDERE FDAS o]Atd] X3 AJ2E|(FAERS)Yl AEdH 74
ofFE o] Hk-g % o]dAtd] Eil(Individual Case Safety Report, ©]3F ICSR)<]
BItHE 73}s17] Skl AE A5 (A A= 5AY <ol
AFASAN/7IATEFML) s &83 HAEAIZASE ZF2:EQ] InfoVip(Information
Visualization Platform)2 58 7 ofZo|dwhg F oA HI(ICSR)E
ZdAsta, F4 g wE BF % AIAESte] Hud ol dAbd 4
Adze A A FdAY AFA E3E HRHA EA AEe A sl

A A" oA AMe Agsels

_i

o> o 12
N
off

<l (AD)/71AIB5 (ML) zAstg e,  dA ofokF ST
sHoE AES= JATATAN/7IASSEsML) =72+ CLAT(computerized

Labeling Assessment Tool)°] Ut EZ Ao A (natural language
processing, NLP)¢} 7]AIstEML)S 83l FDA  oldAld R
A 2EI(FAERS)Z HH i ofEo]dwhs B ol dAtd] HI(ICSR)S] A<=d
A S Fx3E 82 B/ Hd A7 Foltth

oJekE Ax EopiAde= FDA FZ A% Ry T2 73(Quality Metrics
Reporting Program),10 CDER<e] 417]& 3 2 13(Emerging Technology Program),
CBER¢] CATT(Advanced Technologies Team) Z 2 131DS &3} o).
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