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Executive Summary (1/3)

  I

  (Target)       ·   ,      

 : $373.6Bn(’23 ) → $856.1Bn(’30 )   2.3   

                , AI  

      

 VC(Value Chain)   II

  10    $800Mn –  $2.6Bn1   , VC     

    VC    (FIPCO2),  (CRO3, CDMO4 ), AI  (EBP5) 

 , FIPCO     ROI     (VIPCO6 )  

1.  Congressional Budget Office( )     2. Fully Integrated Pharmaceutical Company  3. Contract Research Organization  4. Contract Development and Manufacturing Organization  5. Emerging 
Biopharma  6. Virtual Integrated Pharmaceutical Company

(Clinical Trials)
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[Back-up]        AI  
 ·        

1.          : Article in World Journal of Pharmaceutical Research(~’00),  EvaluatePharma(~‘16)  Precedence Research(’20~) ,      2. : EPO (Erythropoietin) 
G-CSF (Granulocyte Colony-Stimulating Factor)    3.    , AI        (‘Hit’)  ,       (‘Lead’)          4.   

  mRNA  ·             5. AI  (   · ) + Cell and Gene Therapy ( / ) + CDMO      

Source: Article in World Journal of Pharmaceutical Research, EvaluatePharma, Precedence Research

   1    

856.1
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2020s 
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CGT·mRNA·AI
 

[ 19  ]

▪ AI  
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▪ In silico    

[AI·   +  ]
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▪ CRISPR( )  
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,

 

 , 
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1.            2.  5       

Source: EY Analysis, Capital IQ and Company Financial Statement Data
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Source: Capital IQ, EY Analysis
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  , AI        

Source: EY-Parthenon Life Sciences CEO Outlook Survey (25.01)
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AI   
 

[Case Study] Covid-19   Moderna  AI   
         

1.  ,  ,    2. Messenger Ribonucleic Acid: DNA       ,        3. mRNA Design Studio  4.     
 ,           5. Lipid Nanoparicle(  ): mRNA       6. mRNA-127  7. Laboratory Information Management System  

8.    peak month  
Source: Moderna, Nature, WIRED, FT, EY Analysis

Moderna  Covid-19 mRNA     AI 

(’20. Feb.24)   

(’20.Mar.16 – Jul.27)  1 - 3

(’20.Dec.18)  FDA  

  AI  

In-house AI  (’17~)

(Moderna Research Engine) 

19 20 21

9

60

155

Moderna  8

▪    

▪     
    

Moderna Research Engine

ML  mRNA 
 3

▪   mRNA   ,  S 4 
mRNA        

    → mRNA       

   
 (LIMS7)

▪     AI    
 mRNA     

    →     ·   

▪ mRNA    LNP    
      

   →       

LNP5   

AI      ▪ ‘10    MIT  
    1  

▪ mRNA2     
,    

   
 AI   

(’20.Jan.11)    Covid-19 DNA      

 CEO     
AI  IT 

(’20.Jan.13)       6  

AI  

AI      
    

( : $ Bn)

x17
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Moderna
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AI  

  AI      ,   
   

1. 2021  ,      2,  Biopharmaceutical  , R&D  34%   
Source: Nature, Hardman & Co. , Analysis Group , The Economist, EY Analysis

2.  
 VC /

  AI   AI      
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   10       , 
      

1.Absorption, Distribution, Metabolism, Excretion, Toxicity: , , , ,   ,     2. Investigational New Drug:      FDA         3.    , 
                  4. First-in-class:   (MoA, Mechanism of Action)             5. Best-in-class:         

· ·               6.  Good Manufacturing Practice (      )    ,  , ,   

Source:  FDA Drug Development Process, EY Analysis
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▪  1 :     

▪  2 :     

▪  3 :  (1  )  
   

▪   

▪    Go-to-Market   

▪    
(Post-Market Surveillance)

70% 33% ~30%
 1  2  3     4

3~6 1~3 2.2~7 1~2
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 VC /

[    ]
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 ,  

   
   

( : mRNA, AI+CGT, 
LNP, CRISPR )

[  R&D ]
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  (AI  
, in silico 3, 
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Best-in-class5
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  · ·  

▪    
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▪  ·VC·CDMO   
,  /    
   ( : FIPCO → VIPCO)

▪    GMP6   
   (  ,  
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Player 

     FIPCO    
        

1. Fully Integrated Pharmaceutical Company:         2. Research Intensive Pharmaceutical Company Org.: (R)  , /  X   3.No Research, Dev. Only Org.:  
X,    (D)·  4.Fully Integrated Drug Discovery & Dev. Org.:  X,    · · · 5. Contract Development Org.:  CDMO   6. Contract 

Research Org.  7. Contract Manufacturing Org.  8. Contract Dev. and Manufacturing Org.  9. Evidence-Based Platform Company:  /  /           
Source:  FDA Drug Development Process, EY Analysis

     

   
(Commercialization)

 

Drug Target

RIPCO2     ) Royalty Pharma  

NRDO3      ) BridgeBio Pharma

FIDDO4           ) Horizon Therapeutics(  )

2.  
 VC /

Drug Candidate

 CDO5 ( ) CRO6 (  )       ) IQVIA Inc.

CMO7 ( )      ) Delpharm

CDMO8 (  )     ) Lonza Group,  

EBP9 Company (AI  ) ) Recursion

FIPCO1 (  )       ) Novartis     + :  /    (  ) 

VIPCO (Virtually Integrated Pharmaceutical Company Org.)        ) Moderna

AI       
( /   & /IP    )

    4

VC    

 
(Discovery & Dev.) (Pre-clinical Studies) (Clinical Trials)

·
/

Hit/
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[Back-up]       (FIPCO → VIPCO)

1. Contract Sales Org.
Source: Frost & Sullivan
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[Back-up]          
   ,     

Source: Press, EY Analysis
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     ”

Fortune Global Forum / Tim Cook, Apple CEO

▪       
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 VC /
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(   )  

 

▪        
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 (R&D  )  → 
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[Back-up]         

1.    2. ’25    $3Bn    3.  IR (’24)       4. Intelligent Digital Drug Discovery and Development 
Source: Statifacts, Citeline, FT,  IR

2.  
 VC /

x10
’15  ‘25   
AI   

200+
Tempus AI  

   
  

 

Top Global Players

Johnson & Johnson (  )

Lonza (   , CDMO)

Tempus AI (AI  )

▪  : 1886
▪  (’24 ): $94.5Bn /     55% 
▪  : ( : Darzalex, :Stelara), ,    
▪  : , ,       ,   

XtalPi (AI  )

 
 

A
I 

 

▪  : 1897
▪  (’24 ): $7.3Bn
▪  : Roche, Merck, Pfizer       
▪  :    ,    ( ) 

▪  : 2015
▪  (’24 ): $36.5Mn
▪  : ID44     ( ,   ) 
▪  : ‘  +    +AI’   

▪  : 2015
▪  (’24 ): $940Mn
▪  :  , TIME(    ),   
▪  : AI      ·   3

+150%
  

1 (’10  ’25 ) 

’30   AI 
   2 $9Bn

Johnson & 
Johnson

Roche Merck Pfizer Abbvie

Lonza
ThermoFisher

Scientific
Catalent

Samsung
Biologics

WuXi
Biologics

Tempus AI Recursion Insitro
CARIS 

Life Sciences
XtalPi

Johnson & 
Johnson

Lonza

Tempus AI

XtalPi
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1.      10²³ ~ 10⁶⁰  ,          1  2   ,  ·    ~70   

Source: FDA, Pharmaceutical Bioprocess, IQVIA

3. AI in  
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25 ~ 50 18 ~ 35 6 ~ 12250 ~ 500 1 ~ 35,000 ~ 10,000
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 →     
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AI  
  

AI        , ’23 ~’34   
21.6%        

1.  , ,  ,  R&D, SaaS   AI       
Source: Statifacts,  

2,331 2,835 3,447 
4,191 

5,097 
6,197 

7,536 
9,164 

11,143 

13,550 

16,477 

20,036 

21.6 % CAGR 

(‘23 – ‘30)

       

1 2   

 AI     1

( : $ Mn)

2%
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3%

4%

4%

4%

4%

6%

7%

10%

20%

36%

0% 10% 20% 30% 40%

/  

3D 

  

 

 

IoT

 

AI
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0.0 0.0 0.0 0.0

1.8

5.2 5.0

16.1 15.5
13.9 13.6

AI  
 

     M&A,    Deal   AI 
R&D   

Note:   AI  M&A( )     , ’24   ’24.12.31    

1.  Deal      ( / )  
Source: EY M&A Firepower Report 2025

Deal  (R&D)   ,    AI          
      .  2024    AI  Deal  87%  R&D  , 

Deal    35    

AI R&D Deal
Volume (%)

2015 2016 2017 2018 2019 2020 2021 2022 20232014 2024
0

4

6

8
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14

16

2

Potential 
Deal Value1

($bn)

18

19  ,
  

3. AI in  
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 AI  

 

   R&D  , AI    
 ,        

1. AbbVie R&D Convergence Hub       2. Enterprise Architecture
Sources: EY Global Insights Analysis (  ,  Selective)

‘Lab in a loop’ 

AI  ·    
     →  → AI   
  ,    

‘Modality-agnostic’ 

AI  ML  , , , ADC    
      

AI  /    ‘  ’ 

200   /     
·   ARCH1 

‘   ’ 

       AI 
 ,     

   

‘AI  R&D  / ’

 EA2  R&D , 
IT ,  / ,   

   

‘  AI’  

  ,   ,    AI 
  240   R&D   

 AI   

[Roche]

[Merck]

[Abbvie]

[AstraZeneca]

[Novartis]

[Johnson&Johnson]

3. AI in  
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AI   
 AI 

, AI   R&D     AI  
      

1. Inclusive Digital Drug Discovery and Development                               
Source: EY Global Insights Analysis (  ,  Selective)

AI     , 
     

     

  

  

  

  

 

  

 

 

Pharma.AI  ,   : 
- PandaOmics   
- Chemistry42   

- inClinico    

AI   : 
   

3  AI (PharmKG, Molecule Dance, 
Molecule Pro):  ,  , 

  

ID41 :  (hit identification) 
      

(preclinical candidates) 

AI        
(disease signature) ,    

      

Key metrices

Taxonomy3®  : 
    

Avatar-Rx : 
 (drug leads) 

RADR®  AI :   
     

Biotx.ai: AI ,   
    

Intelligent-SAR :
      

AI focus areas

 ·    
Recursion OS :

   End-to-end  

AI  End-to-end :  ,  
   ,    

AI      
(AtomNet):    
   (hits) 

AI tools for specific use cases AI systems with multiple models End-to-end AI application

[MindRank]

[XtalPi]

[Atomwise]

[MindRank]

[Insilico Medicine]

[Exscientia]

[Recursion]

[Owkin]

[C4X Discovery]

[LifeMine]

[Lanterne Pharma]

[ALTO]

[Accutar Biotech]

[Biotx]

3. AI in  
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[Back-up] (Pipeline) VS. (Platform)

1. /    2. , ,   · ·        3. , ,    4.     /  
  ·  5.       6. ,     :  /           

Source: EY Analysis,  ‘   K-  ' '   -     ’

▪  · ·           

▪          

▪         

  ‘ ’ ?

 /    

  

·  

/ /   

   

 ·  

   

1  ( )

▪       
)   ,  1,  2

2  

▪    , ,  
) 3, AI   ,   

3  

▪     
)   4,  5,  6

4  

▪     
)  , ·    

 VS 

3. AI in  
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 VC  
AI  

AI       ,     
   ,         

1. , , ,        /    2.   (CADD)     ,     X,         3. GANs: Generative 
Adversarial Networks      4. CT: Clinical Trials        5. HA: Health Authority       6. Adverse Event:         

Source: EY-Parthenon Analysis, Industry benchmarks, Delivered AI initiatives

  (PoS)Key:

 /

Ph-l – Ph-III    /    

A
I 

▪ De Novo  2 –
GAN3(   

)   
 , 

   
  

▪    
   

▪  (   ) : 
/   

▪     
   

▪    in silico(  
 )  , 

   

▪    AI  , 
  

▪    , 
     

 

▪  1 , 
 ,   
    

▪ 3     
   
 

   
  

  
  

 

  
(CT4 ) ,  

   
  

   
 /  

 

  
 

  
  

 

 

21%

AI   , 
 1   
  

25%

3x

10% 30%

20%30-
60%

2x

  

 Ph-IV

▪    · 
    

▪ AI  ,   
 / / 

  
 ·  

  

▪   (RWD) 
, (AE6) 
,    

  

▪     
    
  (Post-market 

surveillance)

   
/   

30%

(HA5) 
  

25%

50%   
  

AI  AI   AI    Challenge

3. AI in  
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VC AI   

      AI   
  ,       

1.  DB , Unlocking the Potential of AI in Drug Discovery’(’23)    +      114  AI (AI-native)    , 39   , ’14-’23    
    2. (Modality):    /       3.  (  ):       ( ·    )    4. AI-repurposed 

molecules:             
Source: EY-Parthenon Analysis; Madura et al. (2024) How successful are AI-discovered drugs in clinical trials? A first Analysis and emerging lessons. Drug Discovery Today  

AI        
(1   2 )  ,       

2     1   
   3   

1 2 6 9
16

25

45

1 2 4
5

6
7

10

13

19

1

1

2

2

'14 '15 '16 '17 '18 '19 '20 '21 '22 '23

임상 1상 임상 2상 임상 3상 시판 단계

     
(33%) AI    

(36%)  

AI        1

(‘14 – ’23)

AI   114    , 39   67  
AI        (23  )

AI      
(’14 – ’23)

24
3

42

21 10
6

16

4

88% 
(   : 
40-55%)

40% 
(   : 
30-40%)

3
9

4
1

4

1

2

AI기반 
약물재창출 
후보물질

AI기반 타깃 
발굴

AI기반 저분자 
설계

AI기반 백신 
설계

AI기반 항체 
설계

 2 1

 /

4

1 3 4
7

12

17

27

40

67
1

 1
 

66

24

26

10

AI   –  AI   AI    Challenge

3. AI in  
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 AI [Back-up] AI        
 

1.       ,          2. AI,       ,  159    124     /   
3.     (Human Epidermal Growth Factor Receptor 2)      4. DNA         (Cyclin-Dependent Kinase 12)       5. RNA (splicing)     

,   (RNA Binding Motif Protein 39)        6. Mucosa-Associated Lymphoid Tissue lymphoma translocation protein 1        7. Development Candidate

Source: EY Global Insights Analysis (  ,  Selective)

      AI (Zero-shot 
AI)1 ,        

AI    2 ,   (hit 
compound)     28   

    (HER23)      
  ,   1   

’21  ~ ‘24   22      
  

     (MALT6)   ,  
 1   (dose-escalation)   

 OS     ,  DNA   
 CDK124    RBM395   

2023

2023

2024

2024

2025

2024

8.2 Bn   
 78

GR-1505 
(SGR-1505)

18

Absci

XtalPi

Iambic

Recursion

Schrodinger

Insilico Medicine

10 

2025

2023

(IND) 
   
 (REC1245)

 200   ID
(RBM39)

 DC7    

9 

DC   

12-18 

DC    

18 
2.5-4 

 60~200   

 
 ~ 24 

 

~ 6 

     
(Pharmacophore)

   
   

 in vitro 
 

5 7 14 2 

 

18–24 

   

~ 6 

 

~ 42 

AI  –  AI   AI    Challenge

3. AI in  
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VC AI   

   AI     ,  AI   
        

1. EHR(Electronic Health Records):   2. , ,        3.      4. Clinical Study Report (  ) 
Source: Nature, Expert Interview, EY Analysis 

AI   - AI   AI    Challenge

  AI  

  
(Regulatory 

Submissions)

▪ ·         
 

→       

  

(Patient Maintenance)

▪     /   
      

→ Drop-out rate     

  
    

(Patient Recruitment)

▪         
       

→       

 
(Trial by Design)

▪  ,   ,     

→     

 
 

 

AI  /   AI  

▪ TwinRCTs

▪         
    

▪ TIME(Trial Matching and Enrollment)

▪  EHR1 · Clinical Notes2    
   ( )

▪ eConsent  ePRO

▪      

▪ Yseop Compose

▪   3·    
CSR4  

3. AI in  
 

UNLEARN

Tempus AI

Medable

Yseop
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 AI 
  

AI    ·    ,   
      ‘ ’  

1. EY M&A Firepower Report 2025
Source: EY M&A Firepower report 2025

  AI  

HighLow …

AI  M&A
(  ) ( , )
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   , 
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AI  
 /

  AI      29%  , 
   R&D    

1.   AI     AI   upfront      
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[Back-up] ’25          
AI      

1.     ,   (licensee)    (licensor)     2.           , Incyte     2 ( 1)  
 , 2)  )     Max. $295Mn (  $590Mn)   3. Upfront + equity  +  milestone  4. 20    Max. $4.6Bn  + R&D 

5. XtalPi      6.   :    ,          
Sources: Press Release, BioParmaTrend, EY Analysis
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AI  
  

[Case Study] Sanofi      AI  , 
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(Drug Invention)

 
(Clinical Translation)
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AI  
M&A 

  AI    ,     
   AI      

1. DSP-118  2. AI         , Exscientia      AI        3. AI    ,  
         (readout)  KPI     4. Pfizer   5. Milestone   ,     1)  InstaDeep (VC ), 2) Exscientia  

      
Source:  Press Release, BBC 
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Source: EY Analysis
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       AI   
      

Source: DART, Press, EY Analysis  
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[Case Study] JW         AI  
         

1.       (Wingless+int-1  )  2. C&C (JW CreaGene)  3.  , ,          4. JW AI-powered Versatile drug Exploration  5.  
400     4  5     2. 
Source: JW , Press 
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Source: 
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AI 
 

 vs. 

        ,   
AI        

1. , ,        (Pharma drugs)  ,     2. ‘24    3. Microsoft Korea (’25.07,      )  
4. How successful are AI-discovered drugs in clinical trials? A first Analysis and emerging lessons, Drug Discovery Today, Volume 29, Issue 6, 2024

Source: Larka, 
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       AI    
  

1. Proof of Concept:      ,   ,    
Source: EY Analysis
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  AI      initiatives 

Source; EY Analysis
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AI   
 

[Back-up] 21    AI       

1.           
Source: , 
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K- ·  
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