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1) 47|H X|2H|(Drug modality)2| it Hs}

<OAl-1> CHEXN

Category
Proteins and

peptides
(SrE I el £)

2l New modality - Xt 20 &¢F

17%

Description
Natural or engineered proteins intended to replace
absent or abnormal proteins or to affect another
function

sy Aofrfeo| 471X £

Modalities

Recombinant proteins and peptides

Antibodies
(&)

Mass production of antibodies that recognize
specific targets

mAb (monoclonal antibody)
ADC (Antibody—drug conjugate)
BsAb (Bi-specific antibody)

Cell therapies
(M= x| 2 H)

Manipulation of immune cell function and

regenerative medicine to combat disease

Cell therapies CAR-T

(Chimeric antigen receptor-T cell)

Stem cells

TCRT (T-cell receptor therapy)

CAR-NK

(Chimeric antigen receptor-Natural Killer cell)
TILS

(Tumor-infiltrating lymphocytes)

Gene therapies
(SR X =2H])

Introduction or modification of
DNA in targeted tissues

Gene augmentation
Gene editing (CRISPR-Cas9)

Nucleic acids
(3 LK 2 )

Injection of genetically
engineered DNA or RNA

DNA and RNA therapies
RNAI
mRNA

Other new
modalities
(71Et RE2|E])

Viruses that target and lyse cancer cells
Treatment by restoring healthy gut
microbiota Trageted protein degradation
via ubiquitylation

Aptamer
On ti ruses

PROTAC
(Proteolysis-targeting chimera)

(Miiller S, 2021)
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2. Ll Mool 471X £

1) A7|H X|EH|(Drug modality)2| 2 H3}
<0|Al-2> M2 modality2] 7i'L HEat A E ZE

Technological maturity

High

Low
#3 w T o
Emerging Advancing
Proof of concept to demonstrate Technology advancing to cover
value for initial clinical applications different treatment areas and
. . address wider clinical profiles
PROTACs
T TiLs Microbiome Bispecific
therapies mRNA  Oncolytic virus antibodies
(therapeutics ST Gene RNAj and
and vaccines) Cell therapy therapy oligos
Gene editing
(prophylactic vaccine)

Marketed products® 0 66 4 17 18
Global pipeline 3004 252 713 7
©@%  ©2%) ©4%) (9%

(early-stage activities) (99%)

Sources: Evaluate Pharma; BCG analysis.

« CAR-T(Chimeric-Antigen Receptor-Tcell, 7|0 2} & ¢l =&
« ADC(Antibody-drug conjugate, SHK|-2 & £28HA)

[}
N
=
o
E
H

Expanding to cover different
mechanisms of action and
improve convenience

Small molecule

37,0004

14,000+
(81%)

(Boston consulting group, 2023)



2. §LH MofsHLol 47tX| £

4Z 7|& (Platform Technology) AlCH
> Lipid nanoparticle<LNP> Platform

SAF 7= 102 CHITH O E TN
ozlol =2 FUY
CEAE OIS A

RECENT ADVANCES IN LIPID NANOPARTICLE-MEDIATED DRUG DELIVERY
(LNP)

Peptides, proteins i J\“
Hydrophobic or electrostatic 56!
o

interaction éY'i/—\N e
~ @ e
Drug-lipid conjugates, bioactive
lipids (e.g. MPLA), targeting ligands

Oligonucleotides, mRNA ~ -
Poly-anionic, electrostatic, LNP '.0\ P
\ '~ -2
)
7

<688 O‘O‘
Hydrophobic molecules

Hydrophilic molecules O vou
Doxorubicin, weak base, ion gradient | InRpidbilayeC veepornn

)



2. #o Moprieol 47Hx| £3

2) EE 7|= (Platform Technology) AlCH

<O|Al-2> EHX|2H| Platform: ADC(Antibody-Drug Conjugate, EH|2HESEHH)

- BYNR0 g FX| o X EFE20| 2

@ Homing
@ target recognition,
@ internalization or signal transduction

Antibody
Targets cancer cells

LMZO| ST |23 3T 9 targeted delivery systems

2
ADC binds e
toantigen *|j*
3, receptor : .. RELd
ADC-receptor
complex is
internalized _yy DNA Strand
* Breakage
.
if .
Lol 6.
~> = Causes apoptosis
Microtubule % (cell death)
4. Lysosome Disruption A
ADC-receptor ;
complex is degraded, 5. aw /ﬁ;
releasing cytotoxin Cytotoxin (4

binds to taraet

2022)



2. il Mok7hEo| 47}x] £

2) 8 & 7|& (Platform Technology) AlCH
<0|Al-3> Platform technology: 1%7H%2| 4 7}X|-Platform Approach?t #% N F2 H < 43}
@ Protein/Antibody Platform (CH 22N S34E)

]

@ Small-Molecule, Radio, and RNA Platform (&4 2

2S2

OFF, YA, RNA Z31E)
@ Virus and Delivery Platform (HtO|2{A 9 M & ZE4E)

L

@ Cell Engineering Platform (M Z 33t 3 &)

(Boston consulting group, 2023)
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2. {ch Mepigel 47tx] £3
3) ~al

MU 9kE 0| Sh(Precision & Personlized medicine)
o 2tetH| ¥ EX|H: Chemotherapy vs Targeted therapy vs Immunotherapy
C}A 4L
Y
Chemotherapy Targeted Therapy Immunotherapy
steta zHgety HALE
Targets rapidly dividing cells Targets Proteins requiredfor Uses ourimmune system against
How does it work? (mostly cancer cells) cancer growth
Hair loss, intestinal damage,
Side Effects nausea

Liver problems, diarrhea, skin

a Autoimmune effects
ras|

2
YT
enother sy ViR Cancer 0 Tailored and expensive
A
HE 0| g

Eat UE-0H 2



2. @rjl dekvol 471X £
3. H'U-2k= 0|3 (Precision & Personlized medicine)
Gi|Al-2) CAR-T cell Therapy
« CAR-T cell (Chimeric antigen receptor T-cell, 7| 0|2t E# =8 THE): M Z-FHXFX|2H0|0{M 21

eT-cell : HANZ Ol T-HZLE O|03ID] LMZ +=EH|0fl Zest] AH
< 27| B SRtol etx| J|h

« 7|20 it RISKE 3

EELEEE
28 8=

How CAR T-cell therapy is used to treat cancer
lealthcare providers
collect blood to
obtain T-cells,

Saf Teells are
~ =: @ separated
’? - and removed

Providers return Tecells are genetically
remaining blood altered to have
special receptors called
chimeric antigen receptors
New CAR T-cells (CAR)
- introduced into e
=

ES=T CART A
B30 Or Grupp

ol

Chemotherapy

is given before

CAR T-cell therapy
N




2. ¢iry Mot
4) AIBX|5-7|8 APt HIY AT
<GAl-1> AI-Z|%E MOF 7l ol X|£X el S}

_, Predicting lha
i

of the targéTprol

interactions
/ | etEce t
=L - s
ot Al inde-novo drug design)|

Al-7|8t 22 H
Novsl approaches of Al
in drug discovery

Alin
/" polypharmacology
oF maioele

/‘ 1 Al in drug design —>

Prediction of

PRrmcccherscapropertes

~
\
\ Alindrug  — .
X scresning » Prediction of[bioactivity |
\ o2 Aqp|d
\_, Alindrug -

repurposing Prediction offtoxicity |

F2AEE

(Patel S, 2022)

7ol 471X £

Alin Drug Discovery Market Revenue 2023 to 2033

wa Towards
W reacticant (USD Million)
—
stoss070
oo
sasm
o0
suanon
oo ssaos
seamn
s s
sasmer
$1,089.83 el
200 gy pmor BT I I I
N
s

(https://www.towardshealthcare.com)



2. #ry MopTlEel 471x| £
4) BT/ 5-7]8k Nophat I YAT

<OAl-2> 20243 FEEORIE

< AIS S8l A PEE 0SS 4 YUE Alphafold @THEE) 1,2, 3 WY
o YMEE 3E& Ligand?t 05 Fet=
e, e

YUTREC9L YTEC3 |
i LIHES2 [ =]
p okl 20204 20244

oS A TR AR 020 =2 Y

EE-SA ZHISAR 0 A2 50% 0K B

Lol Sl A
7ieH sy Transformer 7|t
ARy 4o s
G NVIDIAV1000}4

CHI2, DNA, RNA S CHRISHEH Z2p
Transformer + CIF21 2%

S S7H R 2T H 0R)
NVIDIA Amonlﬁ

AB8= CHRFZ AP AUY AR AT
AAZEPYO QELASR T

BRI RSB0 ARHDIY RIS
e TR adNwA O

ML TE MBS 017 & CIRJBH IR 20
OEAAMINRIN T2 B, A2 MBE AR
29 4ERR0IR02 Lo Y
ot N
B8, 1A e 4

T3 OpAOr A

Ligand Protein

+ ordered/disordered waters

| G SR

Protein-Ligand complex

(Kellog &, 2023)




1) M¥HE 2y

. HAMXZR(REE & S4)-IND(nvestigational new drug, 2AHAIZH AN

o
>

— A A —NDA(new drug application, 212f& ¢!

« BHEEO0E4AIE0|A NOAEL(No observed adverse effect, Z|CH544-82)E 0|83t0] MRSD(Maximum recommended starting dose: Z|CH A &
718%) » YABY < MRSD — QY 2

Preclinical Non-clinical
Studies Needed to Start MRSD ) stydies Needed in Parallel
clinical trials IND wiith clinical trials DA
A L

Long-term Toxicology
Pharmacokinetics

Non-GLP Toxicology Chronic Toxicology
GLP Toxicology | NOAEL—»
Carcinogenicity

Safety Pharmacology

Reproductive Toxicology




4.IND2| 3 B} H[YHAHAF2| 2 BH

® INDAHEE I8l three broad areasOll CHEH & ZE (49X, Regulatory guidance: USFDA)

+ Nonclinical studies: 2 72| 2172 @ Pharmacology(22l) @ Toxicology(5%) Studies(H7)

+ Manufacturing(%& 8 Z) Information - CMC(Chemistry, Manufacturing, Controls)

+ Clinical Protocols( 4 A| & A|2l) and Investigator( 4 A|E ¥ 2l) Information



5. HYMAIRO| 2 Xtz 0l CHE Hl &4

k2| 8% {24 (Pharmacological efficacy) 2015 2lo SEHeZH 0|8310] A4 =2 SEIQ 2s5AH

/48X QFH d(Toxicological safety) 2 S I8 =9 Al (toxicity testing)

SaHMH SHMY
NEES] D Ao -GLP 915 Tl
A Holel ofo] |- NEEH eel - OF2 SA0f oJgt WEF AT o

= = . 7 al Xz 9
NE ¥ J| | v g ooH MOA(mode S0l DA, EMA) & T AI7IT ok, OEcD)el

N T BIEQHEL FAZ F880 A&

) . AMGHy HHO| @ ZE| A EPVEN

%8 modalityoy | ZEE M'E% Hes £0j720] a7

02 e kol 4 =5 g - Hsto] @2 Al7| HESHH new regulatory
= B «  Guidacne 228 guidance M4Hof of2{2

® GLP(good laboratory practice)

@ JHE: HYLA PR 7| ELE SHAHS MBI HES M
@ Y FEX(role responsibility) 2 2 A S LAl A|AH> & 7| Z(recording)® S AFH THs Al
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8. MEX} g2 E

1t Hio| 2ol 0| CHYSH ZH

oM xfol

HEXt gEolnE

2X 1000 SHE O[sto] A&t 5
=Zetg
HZ £ MEH2RE Q2L 4B 7|50 o8] MYl theel 3
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3 R B
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folEE el (REL QANBTH0|DR 0[S0 (IALS © | HIO|QOAEL WHES PASE B, BT, X, 8it SO| ARl SU HE
AL B cylochmme P4SO BATH A QSIS ShE MBISLN | 02 MEBX oM SY CHARNY. €3, Aﬂixwg H Q4Al XE7H 8 autolysis) & Of EF
H#H(biotransformation) A0l 2154 0|20fE HZO| Qo2 BIE|7HLt biotransformation 20| gE.
3T £of g 90% O|&0| 7|Et Z=2
oF=2| SEY Crna Tmax 1212 AUC & Biodistribution: &4 F 2 glo{Xli= AlZH % Bt H220 0|5 &l
EYIE DNA Q28 EE 315 40| 98) S8 EER-T
LEETE] Aol gig % 291E/0 oligopeptideO|Lt polypeptide(EH =7} 0|ofl e
=7\ MmOl B3 @2 U QMK AQlo] o3t 71540 9o HX
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% MZX|ZH 7t oo SHE
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NOAEL
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2 M Biologics(HIO| 29|
2t M H el 5

= HS

g 2ol w8 F

[ 2R AR

RUSYANE

gAYNE

@2XT U orEun

AR

SYSEHAE
& Biodistribution

B0l LIEfLIE BIYRY Y 0% AAE AlY

O HUSZ0A FAHLL(0|A LIEHLY

=ES YIIst7| fistol

1 LDg, ¥ ALD, MTD

OEL, NOAEL, LOAEL, BMD, MTD,
d: £ 7|, MABEL

BEEE vs &)

584w 9)

Y

Ty, TDgo, BMDL,, TTC

g dHol8E

Cope AUC, T,

maxt




10. ICH - H¥: oFE HEI|E|E0| SHA=ES %t0|

+ Small molecule: g4 2|E

« Large molecule: polypeptide®} THaZE

(Shen &, 2021)

Tablo 1 ICH recommended preclinical studies enabling FIH trials

Study type ( Smalimolecules )  (_ Largemolecules’ )  GLP compliance Requirement
Phamacodynamics No
Invitro (MOA) X x
In vive (MOA and therapectic effect] X X
Satety prarmacoiogy (IGH STAZ and Yes
s78%)
Invitro (Coneentration-etiect x x
relationship)
Invivo (dose-response for CNS, CV, x x
respiratory effects)
Phamacokinatics ICH M3([R2)")
In vitro metabolism (across species % NA No
microsomal metabolism)
I iteo plasena protaln binding X NA Ne
Toxicokinetics from repeat dose GLP X X Yes
toxicity studies (ICH S3A™
Genotoxicity battery (ICH S2(R1}) Ves
Invitro Ames test X °
Invitra andfor in vivo mammalian ceil X *
chromosomal damage evaluation
Singla-dose / dose range finding Noand Yes™
Rodent singla-dose {could be MTD X NA
‘study)
Nonrodent single-dose (could be MTD. x x
study)
Fepeat dose toxcty” (IGH M3(RZ] | Yes
Rodent multidose 3 Optional’
Nonrodent muitidose 3 X
Other studies No
Immunotoxicity (ICH S8 X X
Photosafety (ICH §10'") X X
Abuse liatlity” X X
cns, systom; CV, GLP, good MOA,

action; MTD, maximum

 NA, not applicable.
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Hto| 22|

Biologics

Small Molecule

Nges % Tho|cael

A
S

TSET

X|CH 0] 7+s-8 & (maximum feasible dose, MFD) SE= MA
AAXHBE

BEL(minimum anticipated biological effect level,

&

(Maximum tolerated dose, M

™) A8

A7t glol deAdel 7|E
O 670 27HR| 2

b

I

3

=S

AX &7 Y HEXR S2

oM 270 M 135F2] &

7|1Zte] EMAIE

b

=9

d
Ko =

ohl 50
W=

=L
T

=

71240l M AFEFR|

Biodistribution:
AMZHSEFE

ALtXQl PK X|E: Cmax,

Tmax, AUC

SYSEHAE

A2 ZH - NOAEL & MRSD
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HsZ(fE S HEXEL YO AAFO| AVY . Rud HAE
2t o|ofEo| E/dof| wat HEst0f0F Sh= X2o| Bel= HE 1 U HE 29 ZTH

1718 i 2 ALl B xta
2 FxEY BN 4T S
=L

L galsies 43

o XAIE U AEEY

3 ool e R 7t ERAEAE
% BTN EE A AERE L. Wtola| | AR S S ACtl A HALE
Ll Zt=AIERtE Ch &4, B2 CjAL D HHMA|HALE
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6. WA YKo B3t 22

L ELLER NPT
U s solsaAERE 7k AgATHEY
o fESHAERE - 7HaAE
o A g IAERE 7.932 AtgHY SOl BEt A2
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12.

of2] A" — Proof of Concept

1) 22| W 7|1™ S (Mechanistic toxicology):

© (AE2E or tHAHAD) + +=8H —» %2 vs  (HE2F or LHMA) + atf AHIHEXL - S4

2) Proof of Concept(22|&&2| 7|45 H)

Small molecule

or
Biologics,

‘ JlErS A= AU EX

MOA
(mechanism of action)

MoA
(mode of action)

Efficacy and Toxicity pathway

—~—
POC (Proof Of Concept)
AOP (Adverse Outcome Pathway)|

Toxicity-benefit analysis(54-H2| #4)



13. M 2XIEY2lfF vs HIO| 22|9fF 0| of2| 5 /g0 Cst 8-8r8 5

A) Small molecule

100%:

Margin of safety

Response
2
=2

Predictable Predictable
Efficacy Toxicity
NOAEL
Dose

B) GH, mAB, Cytokine 2] Biologics

100% Efficacy & Toxicity curve

DESHM
Unpredictable

50%

Response

Dose



14. E5-2E-TiAF Y BIEAEXIR

©]

12

=8 FZ 29| K|

Small
molecules
)
ihoiotn) ,,E‘.L,
FA
E PR (njection) ,' + 0
(Topical sxposure) w2y o wo 0%
| L !
(=
v
G0 WA E - -
Biologics
l HZA =X
G REAAEA
T prgeas

Target
cancer

1

Ly

=4

Small molecule drug distribution Biologic based prodrug distribution
= Target
cancer |

Normalcells

4 ¥ x

Cancer it

Cancer ces

Normal cell

Small moleculre
4y Biologics

Cancer cell

Tumor tissue



15. PKe} TKe| 7H'd3} x| &

o MO HAHOM AlZHE A4 BO| SEHBHPK: 2| 8 L9 s} TK 54 0N B}
. [CtE EH: ADME(Absorption<&S4>, Distributuion< £ >, Metabolism<CiAt>, Excretion<HiZ>)

« ADMEQ| 57tX| 2 X|#: Cmax, Tmax, AUC, T1/2. Bioavailibility(*4|0] & &)

Phase .
Absorption  Elimination
Cmax

LS t mMTC

PK (Minimum toxic concentation)
e
8 (the maximum serum concentration)
o
£
o
=
© Tiz (Half-life): Time at o
‘5 which drug has lost
- half its maximum
= AUC %..,_concentration
2 (area Under the Curve) gocng
E Overall drug exposure  poament ee

(Minimum effect concetration)

Drifl is Tmax Time(hr)

taken (the time at which the Cmax is observed)



16. M| 0| 2 & (bioavalibility) 7H 'd 1} 2 X2

+ Bioavailability: S+Z22 E3|

* Formula = AUCoral / AUCiv

HAEHAR Y

(iv=intravenous)
* A bioavailability of 100%: AUCoral = AUCiv

AUC,

oral

bioavailability =
w

Concentration

10 Peptide 15
Time

30

<a3-A> 4x0|88

oo 3=
AEQ HEEE
100+ (Cyclyzed)
@ Biocked peplides
904 Cyclosporine@ O Natural peptides/proteins,
g 80q
> 0]
8 60
g 50 Levprolice@
S GHR peptde)
@ 40 | Ot
0] ooAve @
£ @ etielex
& 20 RGDpeptideO -l GMCSF@NGN OLR
il Orsuin Bocsr
OFTH Albuming
0] “8 © om
10° 10° ¢ 10°

<a8-B> 2AtE dH0|882

(Jeffry &

1
Molecular weight (Da)

A
. 2015)



17. Bt 7| (Hal-life)2| 2f= SENSH 2|0|

-

o ™9 Cmax CHH| 50%7t @S 0M ZAsH= AIZH

o BN A= ML AMEIRIE SEQF B9 B 4-5H0| BT = ™

of
ofF
Ll
=Y
ox
ol

@EEc
ngimL 2ona/m e hypothetical distribution half-lives

-

[
N
o

100% (peak)

=
® O
o o

\.50%

% remaining
B
S ©

25% 3
1?.5%

[N]
o

4 5
—6.25% 3.125%

0%
- admin  peak  1st  2nd  3rd  4th  Sth
half-life

o

<d8-A> L|FEo 87| =Y <33-B> 7| slsof Mol iETto| 2A|



18. W& 7|(Hal-life)2l 2FE SENSHH 2l0] - <O AI>

. Ao| 80| [Z Bioavailibility(*4|0] &

o 2F0 S4{0| OfEtE E5E Ao

Blood Ethanol(mg/ml)

1.0

Nasting
o / 7
0s / \

Ethanol



19. Biologics2| PKE Biodistribution(X[LH &)
«PK CHA10f| Biodistribution(MI L2 Z)2 &9l (Kamiyama et al., 2021)
SRAFME FOEE HE U /REX XEH S2 HUEAR FULK %S

-of2fef 27kx] YHSE Homing, CHE X2 2 0|8 U THRIIZL &8 FF

<a8-A> 27tX| %Y F Imaging method <J&-B>27tX| W'Y F Polymerase chain reaction(PCR)

6h_12h 24h 481

Study Design (qPCR analysis) Example:
Single Dose Biodistribution Study in the Mouse with 3 /6-month Observation Period

Group Time point
(15 mice/sex/group) | 24h 14 day 28 day 90 day 180 day
Vehicle control 3/sex 3/sex 3/sex 3/sex 3/sex
pfsachm?lsr “Testitem (SC) 3/sex 3/sex 3/sex
Epifiuorescence )= Testitem (IV) 3/sex. 3/sex 3/sex 3/sex

In-life phase evaluations:

+ Clinical obscrvations, injcction site scoring, Body weights, Food consumption.

qPCR analysis for detection of human-specific DNA:

* Blood samples and sclected major tissues and injection site collected and processed for
qPCR analysis.

Fluorescence (counts) 1x10"

1h 3h 6h 12h24h48h



Preclinical Non-clinical
Studies Needed to Start MRSD Studies Needed in Parallel
clinical trials IND with clinical trials NDA

Pharmacokinetics

Non-GLP Toxicology Chronic Toxicology
GLP Toxicology. | NOAEL—
Carcinogenicity
Safety Pharmacalogy

@ Reproductive Toxicology




21. HHEE o SMA|g o 2 HE{°] NOAELII MRSD 2H&

==
£ 34

rx

1) NOAEL 7i'd 3! MRSD
® 8Y-w3 I

* No effect(NOEL, %It 2 H%) vs Nonadverse effect(NOAEL: £| £ 5 HE) vs Adverse effect(LOAEL, XA 5488
® MRSD = NOAEL/[10 x (Human Km/Animal Km)

Response

Adverse efffect

T LOAEL
Non-adverse efffect
No effect —_—
NOEL ™ NOAEL™ Dose
i

SFx (Human Km/Animal Km)

> Threshold

MRSD =

(2% 6-4) NOEL#NOAEL 7H0| MRSD A%0il DIXk= 8



22. HI2EE 0 SMA| g o 2 2E|{] NOAELI} MRSD AHS

2) %8 REH3|E|H MRSD(Maximum recommended starting dose:%X|CH & X 7| 2% )

Small molecule Biologics
HED = NOAEL X (Animal Km/ Human Km) HED = NOAEL X-(Animal-Km/-Human-Km)
HED HED
MRSD = {oonv MRSD = Tooinmy /
SF(10) SF(10)
Table 1: Conversion of Animal Doses to Human Equivalent Doses
. Based on Body Surface Area
« &7t X}0|: HED (Human equivalent dose: S&-214 5718%) - -
20 %ol preaitpe [To Convert [To Convert Animal Dose in mg/kg]
«  ZL XtO|: SF (Safety Factor, 2t A=) [ Animal Dose in H .
Species Img/kg to Dose in vide ‘Multiply
(Animal Dose By| Animal Dose By
uman
KRl By SR . Child (20 kg)*
(small molecure] g;" "“’"3" fouse 0.08
o ””‘CS Hamster 013
mm o Rat 0.16
o Ferret 0.19
R EETERT |Guinea pig 022
=t J H a5t o Al Rabbit 032
(biotransformation) | el A (me(abohsm] D.Li)g " 0 24
i CO2 + H0 Primates:
Monkeys® 12 31 032
Marmoset 6 62 0.16
) _ Squirrel monkey 7 53 0.19
He e Baboon 20 1.8 054
Micro-pig 27 14 073
[Mini-pig 35 L1 095
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23. Systemic circulation(®8 )2 £ &= Small molecule vs Peptide

- HEto|Eo| R E] T2 FLH vs OF

Small molecule Peptide
HED = NOAEL X (Animal Km/ Human Km) HED = NOAEL X-{Animal-Km/Human-Km)
HED HED
MRSD = {——7 MRSD =

SF(10) SF(10)
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