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QEX In-vitro activit Cell-based assa e
#24 Y Y (Ex. ICs0 < 100nM)
- _ Fad ERIEX. 7IESE | > 30%)
In-vivo efficac et SETHOIMe REd T e -
3% == S oM Red Tot (F|C : Of5 310| BIC : @%H%%HLE’_)
Cell cytotoxicity 7|Z O|Ato| oM A Stol
EX x7| EM i o B
=8 S8 (SHHAI) in-vivo ClHISM(REM
M7t Al body weight, organ  7|& O|AQ| QHMM &1QI
weight 201 5)
51y ssf 2E MESHO et Say HE Lo Lo le SEESD A,
B - - Tl ERISTN, ESMIFA S
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T A7 S 2 Y SH(OA)

- SHEH_SYoloIE
- ZHEZ! U= lead optimization Y GLP-Tox EEZZ M% THAQILICE Z27|H0]| CHA
Heto| 482 £+ U=X|0f et 2AH, == MESH0| HHot a9t f=y, =4 duE
7K UA=X|, ZMEIE Sot0] TPPO| Reiot= REEEE T2 + AUTE A =0l +EE
UK B THSotEs Ml A Z et ALA=l0] MA|[=|0{0F ShL{Ct.
=R Lot SHERO S
A SO 7|" Adnr, MEEE T history, /n-vitro/in—vivo @84 Tt At DMPK, OHISA
TIA_JI_?' 1117'.7:!]!_'.
o =
o2l MEEE 2K} 7|1MME, in-vitro/in—vivo S8 T7t, DMPK, OfH] &M, E5|d ZE,
= Preformulation study, &2 2|2F=9| §t
7 g= LS CESHE
=3 ME=H M3t A 2 XESEESE S
Ag7|™ ¢+ Aot 2HE 2|1 H AL S0l
MoA study _
Biomarker ¥+ Biomarker 121} &0l
= 51M 50
xt27|H o171 Assay protocoldj [[1Z & 20l
(Ex. 1Cs0 < 10nM)
Assay protocold]| (2 & 29l
Cell-based assa
o= 4 (Ex. ICso < 100nM)
=S In—vitro activity
SAR SAR 24 A1} 20l
Target selectivity
(Ex. off-target effect, isoform, EIZI0f| CHSH 7|= OAfQ| MEHM St
selectivity study, protein family)
In—vivo efficac S SESZHML fEd R84 =IEX. 7IESE HH| >30%)
Yo myy (FIC : 25 3101, BIC : 2RO H|w)
784, DMPK, 71 Stt ds AR
Permeability (Ex. permeability coefficient
>0.3x10" cm/s)
. 7|1& Ol ol &2l
Solubility -
(Ex. 3= >100uM)
DMPK DMPK Microsomal stability 7| OFO| OFYM SOIEX. t1/2 >30min)

CYP inhibition/induction 71 00| O SOWEX. 1Cs0 > 10uM)

Transporter study

Plasma stability CHS T ZIQU0) ERIgl Qi 3iol

Plasma protein binding
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7= &= e TEHER
DMPK Invivo PK(IRIZ, HIAIZR) (%Ef Efi '35'5'0/':’,At fﬁi/ ﬂ:’rs)e inearity
. Ol S=H| 71FE O[4el QY &0l
Cell cytotoxicity (Ex. CCs > 10uM)
oMPK hERG (Ex. 1Cso >5uM)
N CIES 7|1E 0|42 otHY &0l
DRF S SO AIHEY MY
WHE S 4 (0f1H|TK) 7|E 0l442] oty Eol
STUSHAMES, 23A|d)  (Ex. 24)

Pre—formulation

Physicochemical property
evaluation

Solubility  study(solvents,
pH, lipid solubility)

CiS E0Hl ZIQI0 2RIl Sz sl

Physical/chemical(light, heat,

study CHS T ZIQ0| 2RIQts 72T} 201
pH) stability & evaluation = = “ =0
Salt screening AR AL 30l
oA
o | oz o
CMC Polymorph screening
= OE 8y SHESEMM Scale-up 7Is4 % 27t 3= &0l
HIQIAL A|Z AJAL GLP Tox A|Z At
HEDH HIQA A2 MA 7tSSH H=oekE
—ee HESHE &
HIQJA A= 244t
71E WA HIQY A AR 7|1E 2 AR =
M AlB-I
'So OtXM A& Z7} 310|
(7“7| 7|__,_.|\_’ 7|-si>_ QM Al At 22l
0 MEJIE E5F MESX] ATA
SweR0| Cfst S5i4 2= DB 2 |_1;|'_‘7|'E o;._* JEEE I,
=514 £5 4E XA BIOI(STN, E6|AIRA S

41




KDDF 1bHl &A1 J10|=etl

HE=F X3

CDR &= SDR grafting
(HIQIZka} ex)

M 2N 71} s

(Ex. x| CDR MQ)

Gene optimization

E| M3t ME &t
(Ex. splicing sites, poly A signal,
TATA-BOX, GC content §)

Affinity maturation

MY +&2 2ot 22l

(Ex. Kd < 1.0X1079)

o2 x| _

== Affinity maturation 22 Deimmunization EfMOI5L Z4u} S0l
jiife]
a2l 24 NE ol
Deglycosylation
Target selectivity
(Ex. off-target effect, EtZ] 23 MEHM 310]
isoform, protein family)
Species cross—reactivity =7t IXHEM A} S0l
Epitope mapping A} &0l

MoA study 271 =0l Ef2l Zigt 3 7|1™ it &0l

Biomarker &= Biomarker AH-121} &0l

f84 py . ME7 |8t ©5 4 T} S5A sto|

n—vitro activit o TR
Y TS S (Ex. ICs0 < 100nM)
pN| _I- == EIIO."A-iOl O A OQ_A‘l §I‘ﬂ
In-vivo efficacy :” o=T= e (Ex. 7|1Z2% H| >30%)

© (FIC : 2fg =I01, BIC : Z’4of= H|w)
/n—-vivo PK

DMPK PK (MX|F, HAXIF, ZQA| MY 20| HIZt7|/dose linearity 2=
A Xt=
O OTT.
Pan Tissue B oRIA Xf2 810l
Cross—Reactivity(TCR)

VS =P S|
=g OHl=d ST
—_ 1O
7|1E Ofel otHd =0l

==y
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M HIYH(GLP-Tox) A A7 &5 A =2 SH(MA])

« H|Y2H(GLP-Tox)_&d2lA=E
- HIgY EHAH= IND

SUS 4
022 SH =29 244

ri

Z GLP-Tox Al&S ol= HAYULCL 22=E0| £
HEreh == U= BoEaet IND 10| 7hset H0[H 2t

=

r=3 5t
=2 ——= =
T U= A+t A=2l0] = =|0{0F SLCY.
A7=H IND 52!
TANBOIT 718 A7, SEEH £F history, FEEE HIHREHY, SISty £4, =7| PK, o]
- =4 ) 21, HIYY Az dit
o4 GLP-Tox, Safety Pharmacology, ADME, /in-vitro/in-vivo @& 7t MAZH AL,
= GMP DS/DP A4, IND filing
e g= e cgsn
in—vitro R8-d EAH 859 f+d 3 W &
PK/PD =
- y : it At 20l
(3HEAl) PD bio-marker &
fad Et
MoA 7} A4 it At 20l
Xt =E2 ] OSA
SEoEEN Y soonya gy s
=0
ofz|
Central Nervous System
Cardiovascular System
orisere) Rospiratory System  epay ziglol 348 ki3t oty el
hERG assay
(ZQA))
FH A IV
Bioanalysis method S B2
validation soE
Absorption E48 Y dose linearity 7}
Tissue distribution ERl 7|22 ofE B 24 At gt
DMPK ADME Metabolite profiling o471 247 Bto|
(HX|5, HIERIR) S ET e
Excretion HiA A2 =tol

Drug Drug Interaction
o7 AT
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T2 g= & TEHRH
DRF DRF A&

(Non GLP 7t5)

(2X|7, H[2X|T)

EETUEES

(Non GLP 75)

HRFOSIAE

(EXIF, HIEXIR)

LDso, MTD, NOAEL 4, DRF &

A
=S

ST

—
(EX|F, HIEXIR)

MTD, NOAEL &%
Target organ &0l

FIELIEY =4 28015 U ZHY
Toxicokinetics Dose linearity 2! TK parameter M4
= AMES test
=1 O
In—vitro Chromosome
aberration assay
oo —vin ASHAIS
e In-vivo LA E QUAIEIQ) THSBH OFEI B S ol
RESY o 0= &, A Z3} A| management
Genome integrationassay L., 51
M2f Sty
Insertional oncogenesis
Surrogate test
Tt =Y A, B U HASY
LAt Y Al OFX{M A|3 ZiT} 310
H INI=S _ MM Al 41} =t
B IPUT AUNE AROIORE 7|E U A 2
OIALR
e® O|A} |2 O|OFIL A OIAL AIBI0| IO S} Q|2 O|OFIL A
22 0[O AAF 24 RZOIF Mt 214t A0 TRt = OokF At
(I QP Al 512 s
7] 71, 71E) Ut TIY0H Kkt o =2l
CMC o [l 1 =
Sl AL 2
OIALD. 712 R AIY UHE 2AHIQUZF 7|1E LA 2
OO0 o
QFH|Q|QET AHAL _ _
s e e AUe AKXt F it QAN A0 QS 2H|2|FE it
(GMP)
OFXM A|S
ded e Q1A ZII0] X{gt3t OH el
H71, 714, 71=)
IND package Teets
IND QA 14 IND filing
20| AR £0]|
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O|OkZ RS At

mjo

2ol F=AIH L.

— = ol [}
e = I cgen
In-vitro R8°E HALY 259 8 A FYH
~ict
P/PD. (HSA) PD o7 2} 310l
bio—-marker
Q&4 Tt - -
MoA %7} 917 o1 27} 201
XIgt =204l O SA
i S oERE RES R soionyu zmean
— =20
Central Nervous System
oEdors] Cardiovascular System QIA XIQl0f| 31 7HsSt Ot 5191
Respiratory System
Bioanalysis method validation ~£A4 &t
Absorption E42 Y dose linearity E7t
Distribution EfZl X7|29| k2 B BAZ} st
DMPK ADME e - s
Me:tabollte p_roflllng o171 27} 30l
(BX|F, HIEXIR)
Excretion Hid 2= &0l
DRF DRF A&

(Non-GLP 7I5)

(2X|7, H|EX|R)

LDso, MTD, NOAEL &8

HelR0l=d

(Non-GLP 7t5)

FEE R EFEINE
(MR, HILRIR)

LDs, MTD, NOAEL 271
DRF 8% 443

HHEECIE A

HIEEEMA|E

—
(2X|7, HEX|R)

MTD, NOAEL &% Target organ &0l
=4 +30% 3 ZH

Toxicokinetics

Dose linearity % TK parameter &

AMES test

In—vitro Chromosome aberration
assay

(HQA]) In-vivo 23HA|1E

SEEE
Genome integration assay
Insertional oncogenesis
Surrogate test

7l =4 24, B9 Y posy

A

Lol I

Ol JHS5t OFRIA St =M 20|
P AFMAMA| management
e

™ =2 0o
Uy 0z
1
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Sz= o
QA B 917 B U £ SH(OA)
- 4t
- QA EDIE B4 A T SOIS TSER BT ST 44 U NOf ol JHsNS
WS 4 QTS Ha QD U HITAI0] HIAISIOOF BHLIC
Q7=H o4& Qe A 52
A Mot 718 A7Zn, SHEH T history, EESE R84, S2lstetd EMANY, GLP-Tox, 22,
ADMEZ1t, CMC
o172l ULAI, ULAIE DS/DPML, S QATA X0 Tost HIYM(SY, 2|, ADME),
= CHS UAKEHH IND filing
o OIAM A}
Oo !l o
1= = e EESE
CSR(or TLR) &foI
Safety profile: (T4, Liofd &0l
I, LYd E-4 W7t (EEAF, AT, AN AL 01y
Bt H7h)
CHS HAl 2ol 24| gls 2t 2fol
PK parameters 7} Food effect H7}
ofsey 54 E7t Major metabolite monitoring
AMAIE(14) SAD/MAD CHS HAl 2ol 24| gls 21t 20l
PD marker 24
oFEl EA I} Expected efficacy dose 2! 24 PK/PD
relationship =€l
(TAA)) KUHQI CIYES HOl= ALeASt
= AAZNO| OXME(| [[I= AlOISHEX|O
oz oA T} =5 _1|—| 1-r_._1001_| e A HEZO
otZstof CHet I Hot
HIESNSHQUYAYE ¥ Ex 137 HIEEA o F0l 7710 M2 Hi= =4 A &
AR Ol 47240 E) XS EREe Efo CHA TIRYOl =X Sl 22t &0l
S Ex. Seg-lI(ZM -5 LA
bl % 271 AlE)
HI/ = A=Y B °o"
LS| CHALOY| 2 i
BRI b, segrieeis 227 O B me) 2 g 23t 2l

A 5| 231)
= T o =
B ERNE)

FUSHF7IAE) Ex. Mouse lymphoma assay
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ag = g cu=H
orTOfR]

(EAlR 2400 TE)

25/ZINE

QEN AN
SN

Ex. /in—vitro/ in—vivo

H|l&d/F2]

ADME
(E7HAIE)

Ex. in—vitro

o
O

DHAN/A2s I A0 Tl 3ol

&4 ST} o &8 0l
CH EH| 1 A0 wtes

Ex. in—vivo ADME

ADME Xtz =0l

- DDI(P-gp. transporter, CYP,
UGT 8)

- Mass balance

- Metabolite profiling &
identification

cMC 2 YA 2H2F

AT|OJOE Ayt sy oo
AARZF B
ATIOOFE OPYA AIE QM AE Zt B0l

b= Ex. BA 7HM

IND package =
IND &k 24 IND filing

S04 59!
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- QUA2Y
7= = L& CE=ER
9a KI5l First Patient In/Last Patient In/Last
R - Patient Out, CSR(E= TLR) &2
= Ex. F7HAE 21
AMAIE Ot THCHS of5t
(2ad) OW_:_, I_J;EA:ETAH Primary endpoint Z%(protocol
SiEe, RS = o 2 fad Tt 27) AXY/REE & O3 UM
ZIYoll =X gl At =2l
ob XIH First Patient In/Last Patient In/Last
- Patient Out, CSR(®E TLR) &t
QA Ex. X=X &3
(=]
E(ZT)”; AMAIHS Primary endpoint =4 (protocol
© 2Y, 4% OFHA 91 ©5 4 T} =7) QY /REE & L2 YN
cTesTEe s ZIof| =X gi= 2t =01, S-S
oA ==
HEE0=Y o o _
(ow)q; ol ;g Ex. 670 (E= 971E) 3 BN 7710 M2 = =4 Atz 201
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OIAHEA AHAIHEAHE A
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(F7HAE)
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Target Product Profile(GilA])

Example for ischemic stroke — revascularizatin

Product Properties

Minimum Acceptable Result

Ideal Result

Primary Indication

Emergency medicine for acute stroke
patients immediately on hospital arrival

Emergency medicine for acute stroke
patients in the community even before
arrival to a hospital

Patient Population

Adults of all ages with moderate to
severe stroke, with potential concurrent
use with tPA

Adults of all ages with moderate to
severe stroke, with potential concurrent
use with tPA or replacement of tPA

Treatment Duration

Acute

Acute

Delivery Mode

Intravenous(IV)

Intravenous(IV)

Dosage Form

Solution in pre—filled syringes

Solution in auto-injectors

Regimen

Bolus

Bolus

Efficacy

20% or more favorable in comparison to
placebo on minimal or no disability 30
days after treatment in patients using
Modified Ranking Scale (score<1) and
NIHSS (score <1). Exploratory endpoint:
imaging evidence of revascularization

30% or more favorable in comparison to
placebo on minimal or no disability 30 days
after treatment using Modified Ranking
Scale (score<1) and NIHSS (score <1).
Exploratory endpoint: imaging evidence of
revascularization

Risks/Side Effects

Devoid of symptomatic intracranial hemorrhage
and significant mechanism related adverse
effects

Devoid of any symptomatic intracranial
hemorrhage and any mechanism related
adverse effects

Example for pain associated with diabetic neuropathy

Product Properties

Minimum Acceptable Result

Ideal Result

Primary Indication

Relief of pain symptoms in diabetic neuropathy

Relief of pain symptoms in neuropathic
pain syndromes

Patient Population

Adults with diabetes who experience
neuropathic pain

Adults and children with neuropathic pain

Treatment Duration Chronic Chronic
Delivery Mode Oral Oral
Dosage Form Tablet or capsule Tablet or capsule
Regimen 1-2x/day 1x/day
Efficacy A 40% decrease in pain score in 30% of A 70% decrease in pain score in 50% of

patients

patients

Risks/Side Effects

Devoid of opioid side effects

Devoid of Gl side effects from Non—steroidal
anti-inflammatory drugs (NSAIDs)

Minor or moderate CNS side effects

Devoid of opioid side effects
Devoid of Gl side effects from NSAIDs
No CNS side effects

NIH TPP Example, https://www.ninds.nih.gov/funding/apply-funding/application—-support-library/create-bio—program/cr
eate—bio—example—target—product—profile—tpp



https://www.ninds.nih.gov/funding/apply-funding/application-support-library/create-bio-program/create-bio-example-target-product-profile-tpp

Example of target candidate profile

KDDF 1bHl &A1 J10|=etl

Minimum
Category Test item \deal Crlte.rla acce.pta.nce Lead Hit
(or Competitor) criteria
(Candidate)
Description  PI3K Inhibitor
Indication - \5c\ coj 17t %12, NSCLC| 2/37+ %12
and Usage
- . PI3K binding
Target binding PI3K binding(Kd < 1nM) (Kd < 10nM) Kd < 10nM Kd < 100nM
Enzyme Potency  PI3K Inhibitor(IC50 < 1nM) 1C50 < 10nM IC50 < 10nM  IC50 < 10nM
.  Class I PIBKIC50 = 7 fold 2 [old against
In—vitro Isoform Selectivity . . other 3 fold NR
. against other isoforms .
Efficacy isoforms
Kinase selectivity .20_30 fold against other 10 fold 5 fold NR
isoforms
IC50 0.1~TuM(HCT116,
Cell based Assay DLD-1 and SW480 cells) <1uM <1uM <10uM
. . Tumor growth Tumor growth
vl urine 30ma/kg body weight inhibition 30% inhibition 20%
. model-tumor treats effectively without NR
Efficacy _ (40-50 (40-50
models side effects
mg/kg) mg/kg)
. . . Stable in Stable in
Metabolic stability Stable in HLM, MLM HLM, MLM HLM. MLM NR
Permeability High High High NR
N All CYPs
DMPK CYP inhibition All CYPs >10uM >10uM NR
Bioavailability ~ Bioavailability
In—vivo PK Bioavailability >50% Half > 30% Half life  >30% Half life NR
life >3hrs(mice, rat & dog) >3hrs(mice,  >3hrs(mice,
rat & dog) rat & dog)
MW <500 <500 <500 <500
Physico-  ag. solubility >1.0 mg/mL >0.1 mg/mL >0.01 mg/mL NR
chemical ctable in PBS. astric ang  StEble in PBS, stable in PBS,
properties  .pemical stability . . o ¢ gastric and gastric and NR
intestinal fluid . ) s . .
intestinal fluid intestinal fluid
hERG IC50 >10 uM IC50 >10 uM NR NR
AMES test Negative Negative NR NR
Safety body/organ weight % O|LH  LD50(oral,
Single dose toxicity 3, LD50(oral, mouse) mouse) >500 NR NR

>1000 mg/kg

mg/kg

NR: Not Required




O
=2t

KDDF 1tHl &1F Jt0|=et

o FAQ

| FEL2 FATIQ?

2 Q11

N iy

(=}

L|CF.

5

=]

H
=

A1), SLHAL

=
=

), 2LHGA(MF R&D HEA

Dol 22 ERZ SEXIR/0| 753817127

gl
Ko
iofl
ol
”
ol 1
= I
E
&
=< ol
8 &r
= 3
N

|
o
of

CH&OIA 22 &+ ASLICH

o
=

211), LAt

=
=

), 2LHGATH (LI R&AD HE{A 7
7Nl 22 M2 OE 22 R A7 82z SA| He7t 7ks8te?

[}

A|OF O
—

(

2 01-3

20| 7t

I CH2 G IO SA| X2

Xl 0
=

1742 RFPO M2 T2 =

LIC}.

I.

®7sE

Mz OE 22 # A7 WEO0[ZHE SAl X|

mo|TafRlof2tH X| & 7kset7t

=
[ —

tHjet S S FO|X| 2 C

O] LHE 4% B9 M= g Eu ot THgt

M=
=X

o=

Et SRALHOIA X2 0|0 A=H| XA 7H5et?

2 Q1-5

=]
=

LICE 71 X|

5

__OH_




01-7 L

KDDF 1bHl &A1 J10|=etl

Et SEAIROZ AHTA X|H 0[H0| /S S 2 UE SEHE XH 7[seV1e?

oE =2

M

= HEst

rr

42 EMe MH=M XHEY = AS LT

7| IR £2 B EtolETtel HRIT0| HEHME X|R JH53K|Q7

e BEQE MRS —1‘—%‘3 11 U= US| WHE HSHOE OtF 2|5t F0i, EtetE1to
8% Ex9 EEE‘Z-E TAEl= D= XIE 7HsEU.
of, A2l E =0 KDDF°| ZEZDQ Fdd 3¢ =20 sl 25 X|lst= 0|

Et YEAIKOE U LY ZIUS 25t IND HE HHE Yot SLICE SY FHZE
oli2| TIES {8t IND ZH I'-NP 7sEne? o™ J(Iﬂ°.:J 22 I g, S A




M RFP 2&#

B
Q
"V

2 02-2

- Q2-3

Be
Q
N
A

Be J
Q Q
N N
& o

KDDF 1bHl &A1 J10|=etl

=7 UAIZOIM K| Hot= Mke] Mel= {EA E[LtQ?

BHI0IOFE, HI0|QOFRE(QEIXI-HEIZA, SR, I, HEIO|E, T, HHK| 5),
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