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0O H2AH2 High Risk & High Return®| X|A|7|¥F nRIFLFLK] A

O SIFE A% Az VNS TP ARUYL 71 HekEr} B, AT YFE
ol =& A3 9@ (High Risk)ol 27
AnoleREA SRloleREe] A Az e B AR o5 Fol

SFE 159 HEHS aF
- Aok Jie] A9 HiEF 12~149 9] 0 N 7|3k oF 15 ~2F%d e AN
Hl-go] @7 E= W, Ao SES °F 0.001% % TP &H3(1™ 1)

2|2jo]

a1 Alok
FEERLEE H| 2 <tAIE ALAEHA~32h FDA 5¢l
10,000 £ 2% 250 8 2% 558 28 —
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- 21d Z2Y19 WAl S 2 Pfizer/BioNTechjiit+ ¢F 40.62%, Modemajil= <F

195x49 WEs F=(2E 2)
Qg 2 =24 o= A2 109 2|¥E('20-21)
Ha"(ZI9E)
I 6.5 W21 m'20

Trulicity(Eli Lilly)

Opdivo(Bristol Myers Squibb)
Bilkttarvy(Gilead Sdences)
Stelara(Johnson & Johnson)
Eliquis(Bristol Myers Squibb)
Revlimid (Bristol Myers Squibb)
Keytruda(Merck & Co.)
Spikevax(Moderna)
Humira(AbbVie)

Comirnaty({Pfizer/BioMtech)
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Sales(US% billions)
HEY HZ=A} L]
. Pfizer
A0|LIE . ! AAZL HHA|
Comirnaty(Z.O|L}E]) BioNtech f19 &
Humira(0[2h AbbVie KZPHSX| 2 H(FOFE|A 2HEY, M 2EY 5)
Spikevax(AIH0| 3 HfA) Moderna AZLH9 BiA
Keytruda(7| EF L} Merck & Co. HASAH| (3070 HEFB)
Revliimid(#22/0] £) BMS SHAK| 2 H|
Eliquis(Z2|72) BMS 210
Stelara(2&2t2h J&u) AM XNE2X, Ay 2= 3 E2ENYE S
. Gilead
HIEH =k
Biktarvy(=2IEHH]) Sciences AIDS X|2H|
Opdivo(ZL| &) BMS HAAHM (150 HS
Trulicity(EF2|A|E]) Eli Lilly g

INI=
Drug Discovery(2022), At

EvaluatePharma, Lisa Urquhart “Top Companies and drugs by sales in 2021",

Nature Review
o TR
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184

Sot7| figt ofg THAZ 748

O Aok TS FREY EEVE E 59 HNDARA A2HOE AR

- dukow Aok i dAlE O FEREL =F Q WA, @ dAE

7

17, 278, 3%), @ oJFF <2l d7t= E/(1H 3)

2y 3 Nof Y EE 5%

HEYNE e Y : T

50 A2 Y [T MPHE M ol WO E7| g4 otEy foMotEy
Hig Hins a7t 7t 7t QofE a0l
FHEICE )
oF 50T 3% 50 gd 3 HY 8T 3 LELTTS w B
249 BY0) Ao 87} Ol 8%}
HE 58 (20-80%) (100-300%) (1,000-5000%)
e 3-54 2~54 14
(632%) (30.7%) (58.1%) (85.3%)
354 154 (14-3% 4388 6%
RY-37t HTRF 153%)
B4-37 SBUF 9.6%)

T+ 984 Wik YSANARSYD S0 ), YUY ARSY - 5S0| CI2 0y W) S

o

oY B7h S8 (ES R 5489| EA), ADMEES, 22, CHA}, HiE)

XtZ: BIO(2016), Clinical development Success Rates 2006-2015, @123 IjZHd

—HT o o

- (FEREE EF) A9 R AR dAE EFSl 427 (Target Identification), EF3
Z1%(Target Validation), 2~=12]'d(Target to Hit), A=E2 =Z&(Hit to Lead), A==
#Z3KLead Optimization) GAIE A ABAZ L 7hsAo] e FRELS
EE3h= A E 4)

tEi’E Ei
(Hit to Lead)

(Target \-’zlidatinn fTarget to Hit)

(Target Identification) 7 iLead Ciptimization)

% 21 of | 4% Eusn = af | =st g AI%?-_ILII{InV‘va
ﬁf:;; %':I“ E};_gfﬁ j" B = 9l Cpe watm Hasim | RN Vivo)

: S -ii-ﬁiﬁ F_I‘-*l 44 HMESU =S| A2 5 =
EHZl CHRE B oA H3E (Hit compound) | (Lead compound) EHEUCE




- (NYEAR) Az FERD APS T A dANA =& FEREH
44, bR (Safety), FEA (Efficacy)oll #3F A2 ARE A= GAR <
B 54972 ADME(Absorption(5<7), Distribution(:£3£), Metabolism(THAD,
Excretion(Wl2)) A7 5 Tl FE=H <G 9 FesEHSl B3 A=5E
deth 248 Hrhe FREEY AR G5 BUIsk] A% in

Rdg 7Hto 2 3 (71Y 5)

vitro /in vivod)

Aag 5 Mo FRHEF QWY d2AMHE Mk
Mor EHEY in vitro & in vive
Py ERG assay|
{-Enfsc,_'\ - r;wuq , -
;i
BRI #58
— L [T ous
- =

A& QEAE, Ho|2Lof, ARl THEH

1

S - 9% 3 AAAE US98l 2 Svlke] FATEel w1

= o
AlgellA BRI A B frE Aol ARAEA AHE FRE] Alx
W 2 FEHY(CMC, Chemistry Manufacturing and Controls) & 233 Al 752

==
AZste A3AIE F7HIH(IND, Investigational New Drug Application) $
PEAE SAl I

C 7k WAl YESAA S Bo] E 13} o] Aolsir, ol F ook

2) in vitrd A FIANAIE, B(E)A DA R), in vivd B (E)AH A1)

3) MFDS(Ministry of Food and Drug Safety, 2|3 2]9F#Fd 4], gk=), FDA(U.S. Food and Drug
Administration, V|22 k=, 1]=), EMA(European Medicines Agency, 8l %FE4, 1),
NMPA (National Medical Products Administration, = 7}F&F7=53e] =, Z=7)
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o 24
<E 1D A THAHE £
Ol AL 1
=< 2x o3 LA 3@ o=
THA| - he = 2877t
14 Azt AEE ez oy Al 20~100% 671 & ~14
oA SIXIES Cfacz SBM Ald 100~500H 3~54
3¢ | df=et #AE SO st SEeflct o HE Al 1000~5000% 2~54
At | Al 591 = AElS FIIZTIRE AX Y 20| wat 4]
A& : $F=HIO|¥ 3|, https//www.mfds.go.kr, A2 XHEHS
- (JSFE £9 B7h Aok AN vl & FuEdel o4 B fENS 9%
S ol MAAAE, QAAE, Q4 3aeIN ASEY FREd Az wy
FAAY(CMO) T ABE A3t oofF S dv HAHY(LE 6)
A e 0| Mok 7iY SEE : FDAMELYS)
Development of Development of
Rationale Based Product Marr‘:':;ac:sl:m Pre-IND Quality
P:&DD;:::;S ISeniitcaion Preclinical & Nonclinical
Studies -
Ii IND —I Approval
Pre-IND Phase 1 Phase 2 Phase3 BLA v Phase4

* Purpose: Determine safety & Dosage

= Low-dose of a compound are administered to
a small group of health volunteers.

= 20~100 healthy volunteers

= Average time course : 3 Years

= 70% of INDs

+ Purpose: Verify effectiveness & monitor adverse lone-
term use

+ 1000~3000 Patient volunteers

= Average time course : 6~8 Years

= 27% of INDs

= Phase3 trials are final step before seeking FDA approval

= Purpose: Evaluate effectiveness & side effects
= 100~300 Patient volunteers

= Awverage time course : 4~8 Years

= 33% of INDs

- Post marketing studies

+ Studies conducted after FDA approval, during

general use of the drug by medical practitioners.

Xt=: https://www.FDA.gov
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1. FDA 9F 517 A o Mof 5es
O ‘20 F O|F FDA < 517} A= S7I6IL, M SAES ZAast= FAM
O "= FDA &|2FH 74l E|(Center for Drug Evaluation and Research, CDER)<]
Ha A 37F A5E 3780109 ~199) A Y

- FDAZ} "19\6l] 2loko & 2018k ook A4487))E "18(597)) tiv] tha 74
stlont, MAF Sl Al 517F FH(10d ~'199) L HIH o & }(:l 7)

QA" D FDA M2F 5|7} A= ('10~'19)
@)
0 == SMo|%fE ==Ho|QOUAE ... 5019|195 (FH4d 0| % E a0 29| %4 E)
&0
50 =
10
40 |—]
30
?| &
0|
=
0 | =|
10 19
A= et EAMATISR1(2021),

O IQVIA #A8ol ojatd

=25hs Hl&o] ‘;%0}1

- G 1 Rdell A Aef FRlell o]2E AFES 1590l 245%E AHoE 1199
A= 7.6%= FAaH(1H 8)
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g 8 FDA 2ef 5018 FT(10~'19)
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X2 : 1QVIA(2020), 2019 R&D Achievements: New Product Launches, Clinical Trial Activity, and
Investments, A28l XHZHA

O FDAOIAM Mok 7i 849 S7tE #Isi HEO|20H#(Biomarker) 7H'E0| =&
Chssh Aok HIL

O "= oJofF H7FATAIE(CDER) = T84+

A3 e At % Z2age §

-’00 ZHr) critical pathghes Md-& =3t A 719ke] #Astdojn &84

ol A4kz|Ql Aok B} g A
- FDACIA 7 2ok Hrt e Ar|del] A 14~3%4) A%
2

ol3 APl 5918 £X57]
d

o &
o]

I:Ol‘ oL
)

oA 7ol A5 &3 T 87 o, 2 HAVIH B2E A8
w3 ofg)shs] wkg- A E = ulo] QWA (biomarker)7F FEREE(3E 2)

l:l:l

4) IQVIA(2020), “2019 R&D Achievements: New Product Launches, Clinical Trial Activity, and
Investments”
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<# 2 ALAROA vioj2OAH 70E =0 2 o|H

HEXQl HZ(Conventional approach)

- HHo| Tl (disease progression) X AlLE(mortality)SS SIUE TEEEO| |y FYoke Zukt
o=z My

- MUlol A2y Ao T, AIYE)E SEC| 27| fleiME 7 YAI™ 7|20 27E

Hfo| 20t 7|8t T2 (Biomarker-driven approach)

- Hf0|25f91" HMEXMQ AMAIEOl AL (clinical endpoints) CHH| 2|E ZEEZEO| K=

=
==
- %’8 ’é!tc'i'oil oot ooz 7He 7tsde =0l=t 7|ofgt

Xt& : www.fda.gov, “FDA's Biomarker Qualification Program Educational Module Series - Module 2"

O ZA| o]ekF oA nlo]ounlr] 7iHtoz sdte o)ekE FRlEo|] 18X e
ojokF tiHl oF 2v =+

- FDA7} =93} Biomarker Qualification = 130] 2|3}, nlo]QupA 7|4k Uit

A3 (Biomarkers)2 FF2%] 9/4A18(No Biomarkers) THH] SQ1E°] =5(19 9)

A 9 Zh e THIE 2 A 1d0M 2T SAMK| ESE(11~21, O]F)
orag 1a5-o1 24 MMM 2 % No Biomarkers
D - 52 " Biomarkers
o1t 25-01ag 34 MMM 2e.
iyt
o1 35 ssoror arzs MMM <»-s
L e
O L e
i e
st 1apgr M 78
M 5.9
0 20 40 60 20 100 (36)
Xt&E : Pharmalntelligence(2022), “Clinical development success rates and contributing factors

(2011-2021), Att2al TH=HS
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- clinicaltrials.
B4 e F 3
o= 2L Fel
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g0 1A g Fu

- ool AFI A= @S

%':5 of ejstH,

FA AleF s

A% A3} vlo]emz ZHk 3 Rk
=4 div] HF I
Aok Afuto Al R&D E-83} A4S 93 A

fas 0\_]_-%

=
slolovlA] Bee Ao AE

{# 3

Ao
o

govoiw TN wlolE 05 d5E 1574 141,086719] YA ES
%, FUA Alef FRlol npolempATE Aok FRlo 3

o
=2 AT

L

o] L.

L

Fo o 67m) 3

S

E]O il

Fo ujo] ol ge] Aol

|1]0

o)

1l’o

o &

AR FH
w(3E 3)

H}o

clinicaltrials.gov SX{ 2FH| Mo 74 UM CHAE U XF 4SS E(05~'15)
QAN 1AF-QIAF 24N | QIAF 2AF-OIAF A QA 34591 2=
=S
Hfo|201AH S0E
QUAb | A 24F | AA QA 34 QA | QA 3A (%)
He | TUE%w) @ Hxr | TUE®%) | Hx | TUE%)
5e=3 9349 28.0 4773 174 1159 336 1.6
AS 1136 435 742 38.8 77 63.6 10.7
=5 10485 29.7 5515 20.3 1236 355 2.1
INE=S

CHI Heem Wong, KIEN WEI SIAH(2019), “
Parameters” BioStatistics, Vol. 20, &t

SRR

Estimation of Clinical Trial Success Rates and Related

5) CHI Heem Wong, KIEN WEI SIAH(2019), “Estimation of Clinical Trial Success Rates and
Related Parameters”,BioStatistics, Vol.20
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m 2EHQ Mof JWEHE

et 7le WHOR HOIQOHE EEE XEJ HFYEYSH, Hole
7h Mot e HFET|Ol ¥S

O AHHe 7lzo Wxog A gy violenpr o sjgdstes A&7t st
- HolemA R FREE ARV Y, AL, @9aA ol AeE A 3oA
%ﬁ%@(DNA RNA), hilE A, BlolE A S o7 o] FAkE
- vl 3 X ALY (NIH, National institutes of Health)2 Hlo]u}A7}F w55 AlELt
g4, i DNA 52 ol&s & ¢ho WstE dobd = e AWA-axz<l
AFZO &8 75 AA
O "FDA’s Biomarker Qualification Program,; X3} H}o]u}# 7]dk 4lek 7|k
H7PEHE il wEt JAAE gAklE s F
- vlolemiA= Sate] AW A, ¥R A BEE Y, FHe oA &
52 oflF A%, A W3t o5 9 RUEY T ksl A8 7Fs(E 4
- 94 o] @ mp# (Efficacy Biomarker, Prognostic Biomarker, MoA Biomarker,
Disease Biomarker, Staging Biomarker)E2 UJAI@AA U ApHTFE
thAste] 2] 3EA A (surrogate endpoints) = ©] 8-H
- Oy FAAE A, 2 m5HE, MY, AEAQd ZA ot R
=40 JdAHoE A5 B FFE AS5E 7 Jv WAZAAE A
HT 229 YuntES FTAYGA - AQEA Aok T Aol A
g FAAE FHEHY X5 83 4F A5E &-8399,78(F 5)

6) Bishal Gyawali, spencer P.Hey et al(2020), “Evaluating the Evidence Behind the Surrogate
measures Included in the FDA’s Table of surrogate Endpoints as Supporting Approval of
Cancer Drugs”, EClinicalMedicine, Vol. 21

7) AR ol o -G EFF AT A A -1 F D (2010), “H AR N EAS] &AL AlepiE-S
-?4‘]' AAFEAA B A3 Ha
8) ZF=(2016), “F4Al /el A Biomarkere] S84
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(&’ 5) Hio|OH 7|8k 7 (o] SAE A
Hio| 20f7 A F=X=27|H
Recombinant, humanized, monoclonal antibody preventing
Pertuzumab A
HER2 dimerization
Recombinant, humanized, monoclonal antibody directed
Trastuzumab .
HER? against HER2
Trastuzumab— Disrupts microtubule assembly/ disassembly dynamics
mertansine
Lapatinib Inhibitor of EGFR and HER2
Ber-Abl Imatinib ) ibitor of c-kit
(Gleevec)
Erlotinib Reversible inhibitor of EGFR
Gefitinib Inhibitor of EGFR
EGER Panitumumab | Humanized monoclonal antibldy directed against EGFR
. Recombinant, chimeric, monoclonal antibody directed
Cetuxcimab .
against EGFR
Afatinib Irreversible inhibitor EGFR, HER2, HER4 and mutant EGFR
BRCA Olaparib Inhibitor of PARP
Crizotinib Inhibitor of ALK
ALK
Ceritinib Inhibitor of ALK
Vemurafenib Inhibitor of BRAF(V600E) kinase
BRAF-V600E
Dabrafenib Inhibitor of BRAF
VEGE Bevacizumab Recombinant, humanized monoclonal antibody against
VEGF-A
Src Dasatinib Inhibitor of Bcr-Abi
Multi-Targeted Sunitinib Inhibitor of VEGFR2, PDGFR and c-kit
receptor
tyrosine Kinase Sorafenib Inhibitor of VEGFR, PDGFR and Raf family
KIT Sunitinib Inhibitor of VEGFR, PDGFR and c-kit
MEK Trametinib Inhibitor of MEK1 and MEK2

A= TE2(2016),

"SHLH| 7020l A Biomarker2| E24"
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2. HO|20FAH 7|Hh LA 24
O FDA-EMAQ| $OHH| 419 3910] Hio| 2O 7|¢o= s $HETY 25X
O vlolenAE Aot e RE BN e BHeT Bg

- 3R =4 A (Research to select drug candidates) TA A FEH 41eF &<l
5|7HNDA, BLA, MAA)9) @A 7HA] viol vt = FR9skAl A-8(14E 10)

g 10 Z} Ao tHAlof|M Hio|20O1AHo| && of
* Nonclinical safety * Selecting patients * Monitoring
* Understanding of assessment * Dose selection therapeutic
molecular * Confirming mechanism » Safety and efficacy assessment response
pathways leading of action * Stratification * Accelerating
to disease * Dose selection * Enrichment review process
* Understanding of
th"—'_ mechanismof + Monitoring and prediction of toxicity issues
action
* Target selection — n — —
s Diug carididates g regulatory and drug development decisions
selection
* Enhancing benefit-risk profile

Xt& : Mariya Gromova, Annegret Vaggelas, Gabriele Dallmann, Diane Seimertz(2020), “Biomarkers:
Opportunities and Challenges for Drug Development in the Current Regulatory landscape”,
Biomarker Insights, Vol. 15

O H A Aef SAaAE FAollA nulo|embA ZHie = 553 tig] AR surrogate
endpoint) E°] H=F8 o2 L85 = FA
- Biostatistics®ll AlAE = Aol ofstH, vio]leutA 7wk /dE SR EZ 0]
O%A] @ TR t8] HF dF FUAEC] oF 674 =5

9) NDA(New Drug Application, FDA), BLA(Biological License Application, FDA), MAA
(Marketing Authorisation application, EU)



UM Ao LS Slgt BEH HLHY 1%

o] A WD ArIgS AT violentr] B=2/AHA, wlelentr] 7wk
A onpA Zg Ax 5242 9 dg] #5224 2 5

= h=
DY vl A AHBE BE Ak $AEL Fol7] sl = 6)

(E 6 7|ERCHpembrolizumab)?| AMZ HH X|2H| 5018 {3 Hlo|20 E& of

e Ho| 2013 Zat BX|XF Clxtel

o Xt ZI} HX|XE ORR
KEYNOTE- | PD-L1 Zod SHAtEE |« O|Xb b HX[XE: PFS, | 7|& 2MZ HY Xz SXE
028 Aakof & OS, DOR, safety and | CHA&SZ 3t CH7|2t 4 1bd
tolerability

o UXt ZADt HEX|XL PFS, | ES(Extensive stage) ASA|ZE Rt

KEYNOTE- | 5.5 sarmoz oS At S 1K BEXNENZ Y
604 Soaf |+ O Zm EXIRL ORR | 3ol ulmels ofF ¥ Ay
= DOR, safety 3 A

« Xt A #X|XL ORR

AME HO SR = 1k B
e olAbO| A = Sy e
al. 2400f EHof PFS, safety and analysis o7 CH7|2F oAk oAt
of biomarkers
1. ORR(Objective Response Rate, Z{#X 0l HLSE), PFS(Progression Free Survival, £ ME7|7h,

OS(Overall Survival, 24Z7|Zh, DOR(Duration of Response, B&7|7h

Z2: Kim, Y.J, Keam B, Ock, CY et al(2019), “ A phase Il study of pembrolizumab and paclitaxel in
patients with relapsed or refractory small-cell lung cancer”, Lung Cancer, Vol. 136

Xt&:Ivy Riano, Shruti R. Patel et al(2021), “Evidence to Date: Evaluating pembrolizumab in the
treatment of extensive-stage small cell lung cancer”, Clinics and Practice, Vol. 11, tt22% X=HS
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IV. AJAMH

0 02 -9US EHT ol 7L0|M FHAMAS D)3 Mo M g4
O AP AAVF FEHE Ay Bokz A MA Zr4Bo] AIFHOE $4
SR AAE QTe) mHsl A 27 B AE Uy 22 S0 Aot

NG REE AR

A A ARl ARE(149 - 189) S BF 52%2 717 A A A=
B A Z74E 25% oiul 2u) o4 810

- BEWAEF Aok e 43 A Buid IR 2 8 3] Thsdl,
T T3 AT AL v AAAIOR BF % Ao A9

O Aok WA E FYFHOncology) A EA A 72 2 AAE] FA(E 7)
- EvaluatePharma®] A4t A|AR A o] o]stH, FUdsH % I
AN TE7F 14549 2(194 7)) E 7HE RV &
- B3 TS A BA(FLA)E mAGAS HAAA
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