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Cycle time & Cost of drug discover
Curgy pcepond] | Lad 1) Pedeal S Phac Phase 11
Cycletime ~1S5year  ~15year  ~1Syear ~lyear ~1.5year ~2.5 year
% Cost per NME ~3% ~6% =17% ~1% ~15% ~21%
Probability of success ~66.4% ~48.6%
| S
35 - 45% of cost per NME | = | Phase 1&2
10,000 ~150 020" m W e
candidates § candidates ARt
Phase 11 & Phase 111 Dose, Efficacy, Toxicity
Phase | PK, Dose escalation, Toxicity
e-clinical test SAR, Drug-like properties, Solubility
4 Permeability, ADME, Plasma PK
Lead optimization Efficacy, Toxicity
Compound screening Visual screening, HTS
Target validation Disease models, Target identification, Target validation
AIMS BioScience
Duxin Sun, Wei Gao, Hongxiang Hu, Simon Zhou, Why 90% of clinical drug development fails and how to improve it?Acta
Pharmaceutica Sinica B, 2022, ISSN 2211-3835, https://doi.org/10.1016/j.apsb.2022.02.002.
AIMS BioScience
How to improve R&D pruductivity
Pisbgnad 13 February 2000
How toimprove R&D productivity: the pharmaceutical v
industry'sgrand challenge Tagttohi Hit-to-lead

Lead
“m'la“o" Preclinical

-

— Diankel §. Mitelly, Cheinscghes T, Dnricobe, Chashes € Berinasr, Rermard 4. Munas

ozt B Ao L Schachi

ey

s (i Ciroey % 208214 oy | €

51k Accenses | 2188 Citasions | 304 Altmetric

Submission
to launch

Phase |

D_.

Phase Il Phase lll

-85 -

AATS) % ) B B

WIP needed for 1launch 194 H6 4

Cost per WIP per Phase - S0 m

Cycle time (years) i L 20 “

Cost per launch (out of pocket) | $24 $49 | $H6 se | sus | $185 | sus S44 || S873

% Total cost per NME [3% &% | 7% 7% | 5% | 1% % 5%

Cost of capital

Costperlaunchicapitalied) | $94 | [S66 | [sw | [sso| [om] [ow | [ou] [ss | [SwEL
[ Discovery @ Development

AIMS BioScience
ristei4ere st
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AIMS BioScience

How to improve R&D pruductivity

pirsphaset S0 [ ] 15% 4%
P{TSk Phase Il ok
Cost lead optimization 580 million
Cycle time: Phase I 15 years
PITS): Phase | 4%
PATSk submission to launch 91%
Cycle time: Phase I 25 years
Cost: Phase |l 540 million
Cost; Phase I 5150 million
Cycle time: submission to launch 15 years
Cost: Phase | 575 I 5215 515 million
TSk preclinical g0 [ 0% 9%
Cost: hit-to-lead 5125 [ 5375 25 million
p(TS}: lead optimization o5 [ 75% 85%
Cycle time: Phase | 15 years
Cost: prechinical 55 millan
Cycle time: lead optimization 2 years
Cost: target-to-hit 51 millian
Cycle time: preciinical 1 year
p{TS} hit-to-lead 75k
Cost: submission to launch $40 million
Cycle time: hit-to-lead 15 years
DTS} target-to-hit 0%
Cycle time: target-to-hit 1 year
T T 1
51200 51400 51600 S1.800 52,000 52100 52400
Parameter Capitalized cost per launch (USS millions) Baseline value
AIMS BioScience
AIMS BioScience

How to improve R&D pruductivity

20
B : 50%
! —60%
i I —70%
LS ' —80%
0 0,
i Estimate used —90%
Y 2 in the model
10 Phase Il
§ pITS) (%)
2 g l
(]
[- W
4 i 1
2 50%
0 T T T T T ; . . :
15 20 25 30 35 40 45 50 55 60 65
Phase Il p(TS) (%)
AIMS BioScience




2022 CHEHI AL

—Oo "

53| 30 7|'E Pre-meeting Workshop

AIMS BioScience

Eliy lilly2l chorus model

[ ]
a Traditional Preclinical
development  Phase| Y
Phase I Phase [Il
Scarcity = PR Y
ks e .~ e B ap bl 4 I
SOV e S.8 CT (lead optimization—Phase |) =
: o PD Launch € (Phase 1) =
: FHD B
s &+ Increase eritical information o(Ts) (shift from Phase II to Phase [) :
S content early to shift attrition Cost per NME (-28% reduction) - |
d to cheaper phase f "
. . . g « Use savings From CT (Phase |, Phase Iil) u
b Quick win, fast fail shifted attrition to re-invest C [10% across all phases) [
Preclinical ' in the RAD ‘sweet spot’ p(TS) Phase 1] - (o]
development e
; Cost per NME [-50% reduction) -
— [—_‘—l POC Confirmation Higher p{T5) BF [ ]
| - dose findiny T T T T T r
Abundance —>* dose g commerciaization 0 200 400 §00 800 1000 1200 1400 1600 1800 2000
of drug — — — - Cost per NME (LSS millions)
AISCOVETY et
- ] Launch
—_— L_-—J
—_— FHD
Cs
RAD ‘sweet spot’
AIMS BioScience
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Drug discovery market

U.S. Drug Discovery Outsourcing Market
size, by workflow, 2020 - 2030 (USD Million)

m
m W
$937.7TM

$880.5M
- =

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

@ Target Identification & Screening Target Validation & Functional Informatics
Lead Identification & Candidate Optimization Preclinical Development
@ Other Associated Workflow

AIMS BioScience

EVIE

GRAMND VIEW RESEARCH

6.5%

CAGR,

Source:
: www.grandviewresearch.com
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AIMS BioScience

Work Flow of drug discovery

Basic profiling of
\sarget function using
in vitro imaging or
phenotypic assays

Advanced imaging
techniques to

measure reversible
reaction dynamics

Evaluate targets
in three dimensions

¥ Profile candidates

using intravital
Preclinical drug imaging

Translation from
intravital imaging
to clincial
diagnostics

¥

Phase Il and
Phase lll

AIMS BioScience

AIMS BioScience

Work Flow of drug discovery

+ S: Stage
+ G: Decision Gate

S1
(Hit identification)

S2
(Lead generation) (

>
02
el
=

C selection) (PCC developmen

Hit
candidate

Lead
candidate

. G1 G2 G3 G4
Corgn:tllttee (Decision Gate) (Decision Gate) (Decision Gate) (Decision Gate)
oo

* HIT:invitro =ZHM 201 2401E ofpt== 28 A0 =5
= Lead:invivoPD 22 % 0 436tz 2ZMHM 250] 22I= ofelEs,

SARS Eofl 22 FZ Ml M2 in vitro 24 0I5t |p &t Jistt 22
= PCC:invivo s DHLZMM 2501 ZOIE SIS, oot ASE HY IS U =4 =01 E2
o IND: AE AES Zotst Ok i JHJF LB olBIE 2, S4&0I0| RE S

AIMS BioScience
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Drug Discovery Cycle (Hit vs Lead opti)

@d Drug Discovery Cycle

1

H P : Secondary Assays
H It efficacy, bioavailability,
toxicity, in vivo
4

Indirect
Chemical
Synthesis
\ 4
Structural Characterization Candidate
of Protein-Ligand Complex Drug
Direct

v

Lead Compounds ]

and SAR

AIMS BioScience -

AIMS BioScience

Hit identification & lead optimization

Library Design
HTS

Combichem

Virtual Screening

AIMS BioScience

oo™

30
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AIMS BioScience

+ Diverse
+ Drug/lead/fragment-like

+ 100K compounds

General 1
Screening ¢

Synthetic '}
Targets

Primary Secondary
Assay Assays
* IC5y/EC
t 50/ ELs0
Targeted potency - Seciivly

Library 4

INELOOe  * Solubility
HTS Data + Stability

« Knowledge based
« SBD
* Ligand based

AIMS BioScience

Design Models
+ Viirtual libraries

* QSAR

+ Pharmacophore
+ Docking

+ Shape

+ ADMET filtering

Search for
off-the-
shelf
analogues

Lead Criteria
* potency
* selectivity
+ ADMET

* patentability

Lead Molecule

AIMS BioScience

Gap of library

(ohmronfohmon é Pﬁzer

abbvie

) NOVARTIS

€9 MERCK
W Bristol Myers Squibb

@’ sanofi Astrazeneca -

AIMS BioScience

Herkto| oy

Pharmaceutical an{ 3o -Pharma \anufecturens Assediation

9

o
e
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CADD

Protein Structure
Known Unknown ﬂ
__________________ CADD

o $ | Structure-Based LDigand-Based :’ Structure-based CADD | :' Ligand-based CADD )

© | Desi esign s I Sl
o 2 | Design | , N g !
3 X | Docking & Scoring :| Pharmacophores i t _ﬁ_rmmﬂtum_. it Ligand structure information | :
o] Virtual Screening (2D/3D)similarity i v 3y y N
3 QSAR 1| Ligand docking | | Denovodesign || || QSAR || Pharmacophore modeling |
— Virtual Screening L 3 H
A T S 3o
n — D | Pharmacophore modeling | | | | Ligand based virtual screening | |
o] u A ',’ “l‘ 2
% - -

c ; ;
o 2 Library Design 117

= Design Combichem

S Virtual Screening Virtual Screening ﬂ
AIMS BioScience
AIMS BioScience

Computer aided drug design

CADD

Ligand based drug design

Structure based drug design

sed vlr?ual screening

Advantages

(1) Molecular Docking

(2) De novo design

(3) Molecular dynamics simulation
(4) Structure based virtual screening

Advantages

based can proceed without
tructure

> models
plex and low computational

Limitations

(1)Protein structure provides valuable
information
2 Ligand unbiased methods
3)Bioactive conformation can be
determined
(4)(5)?tlmlzatlon of ligands easy as protein
ructure serves as reference

Limitations

determine bioactive conformation
nd Opﬂmlzlnﬁ the descriptor or
hore constraints.

methods

2)Correct Pose Prediction

1)Pose versus score correlation
3)Accounting protein flexibility

AIMS BioScience
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SBDD (structure based drug discovery)

Initiad state
(4]
Level 1 ‘\
(]
(<]
Lewei 2
O 0} 0
X X
(%)
e st L ¢
i
AIMS BioScience
AIMS BioScience

AIMS BioScierce
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LBDD (Ligand based drug discovery

FBDD (fragment based drug discovery)

Reference Molecules i Designed

1
1
1
1
1
1
1

0 1 1 40
; ' 1 H : 1
~ % -~~~ (O
0
" Different Same
scaffold scaffold

Known actives

F

Input:
A reference molecule
(an active molecule)

Generate seed fragments
and initial structures

!

Mutation / Crossover

-

'

AIMS BioScience

Evaluate fitness
(Tanimoto coefficient)

!

Selection
(tournament method)

e

Output:
Designed structures

Yes

1.De Novo Design of Drug-Like Molecules by a Fragment-Based Molecular Evolutionary Approach
2Kentaro Kawai, Naoya Nagata, and Yoshimasa Takahashi

3.Journal of Chemical Information and Modeling 2014 54 (1), 49-56

4.D01: 10.1021/ci400418¢

Molacular Descriptors
1. 93 e oCleCT=Co=Ct (1 Constutonsl
—> Zg s " e
5 2%y g = oo
3 Lgaphiicty
6: Pt '.f" a..;umu»m _@
7 BHEwA BOE
g ugagA g2y | | . e | | Wbl Amivdy )
B E mkm Mulipls Lineds Regrossion
. / .
G L "f; Partial Lsast Squares
Hupusal Notwork
- T ] e o i S — Suppert Vockr Machie
.--' *--
e Data dutribution,
Q
’ Ao
» o o4+, D
L™
Ao & !
' 2| @ |- o5 }
. e || OST ‘
o
'v-) :8
' ™ [ e dr
AIMS BioScience
AIMS BioScience
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FBDD (fragment based drug discovery)

Generation of seed fragments

\
N
/CH(O \/L:N\> Fragmentation

0 N

0 N
~ Ring :
A reference molecule Seed fragments o /L .
Iogi's.
G tion of initial str g /U\/k .
i Add a fragment from [leteec(eet)’]  [Jetec(nc( a1 [Jetcccect[’)
fragment library H
. —Nu N_*  Linker Side-chain
e Y N NH
A seed fragment 0 An initial structure \[r e - 5t \/\-
0
['JCNC(['))=0 cr N['] - ccep)
AIMS BioScience

ol Oﬁﬁ@
o]

NH,

B

U Fragmentation

1.De Novo Design of Drug-Like Molecules by a Fragment-Based Molecular Evolutionary Approach

2Kentaro Kawai, Naoya Nagata, and Yoshimasa Takahashi
3.Journal of Chemical Information and Modeling 2014 54 (1), 49-56
4.D01: 10.1021/ci400418¢

AIMS BioScience

Allowed connections

a) ring-ring connections

side-chain

ring ring
b) ring-linker connections
ring linker

¢) ring-sidechain connections

side-chain

Prohibited connections

d) linker-linker connections

linker linker

side-chain side-chain

f) linker-sidechain connections

linker

side-chain

AIMS BioScience

1.De Novo Design of Drug-Like Molecules by a Fragment-Based Molecular Evolutionary Approach

2 Kentaro Kawai, Naoya Nagata, and Yoshimasa Takahashi
3.Journal of Chemical Information and Modeling 2014 54 (1), 49-56
4.D0: 10.1021/ci400418¢




2022 thstiaterz|sts] 3024 7|'E Pre-meeting Workshop

=)

AIMS BioScience

FBDD (fragment based drug discovery)

Seed bagmerts . Designed molecules Known active molecules ‘
\a 7.7, :_\ Q. @ N
Ny z ’\ (] n’\. [+] ‘
i N. |
a YRS V\A)\O <,L——:> n\/\/\)b‘
1 Molecutar Gesign by our Tanimoto » 0.63 (8) K = 6.4 M (CHEMBL 158850, 9)
k/"\/\/\)\

[+] F
]
» -nnmc»mmm 2 #° ‘\ ‘
LYYy stpeanen N N
Different NTG 0)\’\/\/ Tarevets - 098 E i l [
] 0 OH ‘

Tanmoto = 0.48 (10) K =99 nM (CHEMBLS3M7, 11) ‘
|
|

Same NTG

vy %
'._; Yoot + 002 (\u/ (\'.‘ (\'m
o Uy &~ O o
r Alswnstombber - | e SN P >
Tanwmoto » 087 (13) K = 230 nM (CHEMBL 18772, 14)

v Same NTG | ‘ " K » 613 nM (CHEMBLAS158. 12)
I a1 alemes Y ==
RSN WV Vead IV eadl =i O¥s e

e ‘
(]
. K = 17 oM (CHEMBL1161087, 18) Tanmoto = 0.77 (16) log K = 8.43 (CHEMBL20S25; 17) [

AIMS BioScience
1.De Novo Design of Drug-Like Molecules by a Fragment-Based Molecular Evolutionary Approach
2 Kentaro Kawai, Naoya Nagata, and Yoshimasa Takahashi
3.Journal of Chemical Information and Modeling 2014 54 (1), 49-56
4.D0I: 10.1021/ci400418c

AIMS BioScience

Work Flow of drug discovery

+ S: Stage
+ G: Decision Gate

XIsH CHY| S1 S2 S3
(Hit identification) (Lead generation) (PCC selection) (PCC developmen
Hit Lead PCC
S X x|
==oc candidate candidate candidate
. G3 G4

CO”;”Lttee (Delision Gate) (Decision (Hite) (Decision Gate) (Decision Gate)

oo

= HIT:invitro 20 H 240| 20I= B2 P8 Y0 SN
» Lead:invivoPD 22 % 10 &Sot= 2ZMHM 50| 20IE o=,
SARS Edfl 2& X0 M in vitro &M 2H0ISH P 2 JIsst X
= PCC:invivo s DHLZ0NM 2501 Z0IE SIS, oot ASE HY IS U =4 =01 E2
= IND: A AMHS 210KSt OFF JHE! JHK|JF LS E SIS 2, SHE0I)| 2RE 2L
AIMS BioScience
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Drug Discovery Cycle (Hit vs Lead opti)

ggn;g;gn;' Drug Discovery Cycle

- Primary Assays Secondary Assays
H It high throughput efficacy, bioavailability,
in vitro

toxicity, in vivo

I .
Chemical Indirect Lead Compounds
Synthesis
\ 4

and SAR
Structural Characterization Candidate
of Protein-Ligand Complex Drug
Direct

AIMS BioScience -

AIMS BioScience

Hit to lead and PCC

Lead optimization

AMHIA S04
OO0 1o --
il A5 AR
AIMS BioScience |_|°? E[H uHI—-I?

—Oo "
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& AIJIZ = Target product profile

Characteristic

Comparator

c

Candidate

Indication

Active ingredient

MoA

Efficacy

Dosage/
Administration

Adverse reactions

AIMS BioScience

AIMS BioScience

Target product profile — Ex 44H2HI 2T

Comparator
Characteristic o = = Candidate
8 \a
8 | O
—— GERD GERD GERD GERD
Indication NERD NERD NERD NERD
Active ingredient F E Anti acid -
MoA H2 blocker PPI Anti acid P-CAB
o
Dosage/ o 93| IS ol 13| Al ol 311 A7} o 13
Administration 12 23 A 1218 A2 12 31 A 1213
.
e XAt %2 on-set time
Weakness Anti-androgen effect AM =8 WQ B XA -
DDI 54 DDI Jts4
5 QU TI& A2 .
215+ ~
Strength w0 gﬁ';zg %}ﬂ;ﬁl}..ﬁl]l_}i_’ it on-set time S on-set time
F2E%eS ek o ppi

AIMS BioScience

1t 240!

(in vivo efficacy)

=2 DDI potential
(CYP inhibition study)
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Target product profile - IPF

First mover
(discontinued in IPF phase 3) Ongoing in IPF phase 1 Ongoing in IPF phase 1
GLPG-1690 BLD-0409
Lty (Ziritaxestat) (PAT-409, Cudetaxestat) B
Developer B Galapagos Blade therapeutics Bridgebio
P (collaboration with Gilead) (Originator: Pharmakea) (Boerhinger Ingelneim 22| #tet)
. IPF, systemic scleroderma
Indication 'pﬁbﬁéitjféfusg'iira‘éj?a (Orphan drug in USA) P
NASH (Preclinical)
Efficacy - - -
B Genotoxicity (Comet assay (+))
Adverse event Hose d[%phznsieg)t death - (Comet 7t Itz % HXI&0IZ
T2 HiE 7 From US FDA)
Administration route Oral Oral Oral
. . 100-200 mg BID
Dosing/Duration 600 mg QD, 3 month - (Predicted human effective
(phase 2) dose)
Market - - us

GLPG-1690, BBT-8772 SH HSZ0I =L, 25 H& 5 =4 ZHIH AL 20 010i THoH JHM = HIOIE =2 Al W =
29 M &E01 e

BLD-0409= S&ot HEES SHE ot 88 220122, 012 HIW6H0 A8t S

on
=
1S
tot
oIr
io
HT
=
fir
Py
S
M
o)
oot

mio

AIMS BioScience

Work Flow of drug discovery

High-throughput screenng

B eative, bt g +  Invitro efficacy study

/[ Selectivity xsays in vitro efficacy sy o |n V|VO efflCacy StUdy
Tier | ADME/physical chemistry assays
+  ADME study

Lead optimization in vivo efficacy asays (precinical POC
Preclinical ', Dozens of compounds Tier Il ADME/phynical chernistry assays

: : +  Physical chemistr
ety i/ Sacond species PK, PK/PD modeling ysical chemistry assays
. sa-form salaction, crystal-form atsacumant .
+ Invitro Tox study

GLP toncology sTudhes: 2enenic toncoiogy.
safety pharmacology. in vivo torcology i two species

& e o TPPOI EETIH, Gt ARQAZIS 12HoI0 SEES MEY
£ | Phase bealthy volunteers ox= =
{ studyl tierS {1 &0t Lead optimization® SHS 0 [Ht LF
e ot T} 48
3 < BRUZAEREIFE0XAL, HZ0l 10 A0l 2iZ
5 Phase Definttive clvcal POP
| i study= AIESE 22 U8 S i +8

AIMS BioScience




2022 chistlAerz|sts| 30+ 7| Pre-meeting Workshop

AIMS BioScience

QIAAZXS XIzH JHE Ak

Two Major Categories of DED

Tear film

Unmet Needs and Opportunities

Cornea
4 '
K Ry
ADDE EDE
(Aqueous Deficient Dry Eye) (Evaporation Dry Eye)

SSDE NSDE

Lipid-related EDE Ol suface

Additional pharmacotherapies with novel MOAs
Favorable tolerability profile by improving,
-ocular pressure & epithelial cell damage
-burning sensation & ocular discharge

Simplified dosing regimen (<3 times a day dose)

S P

“Novel therapy with
a preferable tolerability profile

(MGD: meibomian
gland dysfunction)

Sjogren Syndrome
Dry Eye

Non-Sjogren

Syndrome Dry Eye related EDE

One-third of patients have a combination of both types

AIMS BioScience

& long-acting formulation”

AIMS BioScience

o1

QAHES Xz H HE Akl

DED Market Overview

# The global DED market was valued at $4.18 in 2018 and it is expected to reach $14.88 in 2028 (CAGR of 13.8%)
@ Artificial tears made up the biggest market share, with sales of $2.18 (2018)
¥ Geographically, US accounted for 68.5% of the total market value(2018)

HX

-l

§16,000

12
2
5

§ 58000

$4,000 .

i .
2018 2028

AIMS BioScience

§16,000
m Cyclasparines
§12,000
mFA-1 f\l'-l)“.,.«:-‘\-%[
B Mucin Secretagogue 2
gog &
Corticosteroids I§ £8,000
m Artificial Tears g
Z
Other Drug Classes
$4.000

2018

mm-n‘

~\

2028
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OIIAXE XIZH L A

Category

Indication

Active Ingredient

Dosage Form

MoA

Sign
Efficacy
Symptoms

Eyedrop dosage

Adverse reaction
& weakness

AIMD Bloscience

Hyaluronic acid

Keratoconjunctival
epithelial disorder

Hyaluronic acid 0.1~0.3%

Eye drop

Lubricant

5~6 times daily

* Blepharitis (0.1~5%)

* Preservative-
associated allergic
or toxic reactions

Restasis
(Allergan)

Inflammation
associated with
keratoconjunctivitis sicca

Cyclosporine 0.05%

Eye drop

Immunomodulation
increase tear production

2 times daily

« Ocular burning
(~17%)

* Poor tolerance,
slow-onset of action
(6 months)

Diquas
(Santen)

Keratoconjunctival
epithelium disorders
that accompany
lacrimal fluid
abnormality

Diquafosol sodium 3%

Eye drop

Stimulate water
& mucin secretion by acting
on P2Y2
receptors

[o]

3 times daily

* Eye irritation (25%), blurred
vision, eye
discharge

* Not approved in US

Xiidra
(Novartis)

Dry eye disease

Lifitegrast 5%

Eye drop

Prevent immunological
response by blocking
LFA-1 and ICAM-1
interaction

[o]

[o]

2 times daily

* Irritation, decreased
visual acuity (5-25%)

+ Withdrew in EU with efficacy

issue in 2020

Tyrvaya
(Oyster Point)

Dry eye disease

Varenicline

Nasal spray

Stimulate trigeminal nerve to
produce natural tear film

2 times daily

* Sneezing (82%), cough,
throat /instillation-site
irritation (5-16%)

Dry eye disease w/wo
inflammation

XXX

Eye drop

TBD
(low irritation)

AIMS BioScience

OIIAXE K|ZH L At

AIMS BioScience

Hit A

Hit T / Hito QEM &4 A%

20xx

2018.10 / AQLH g B
A
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QIAAZXS XIS H W& Akl - SAR
|_|' T |_‘| Lo =
AGEM §1158 oy
Go + D part benzene Of hydrophobic group, hydrophiic ES S0P 2
(A ]s by ABC Y 2 hydrophic group| 5.9 SIAE B9 BHY RUBAS W)
" D modification . I “
; ‘ T Potency optimization | Property optimization |
+ AB DY, - Cycloalkane &
Cpart 48 - Aromatic ring™ CH%#! R group & © 5 8HE A

[ I

'
H
H 3¢ 2
o Active | - 3 Qe =7 g 5
o B < o oy i ....... R Salit formation - 835 57 B:dz‘e‘d;‘.c]y"(galkane =9
L) ' G 2 0M | 3
I B A Solublitiy : 59 nM |
nactive

" O ES] 0 1%
Sokddty(rM] <m L >191 >A78000 383005
Classification
B S 3663 B4 t :
w5 100M < IIEC, < 10004 %
Benzene
oz IR <-m. £ 10004 § e
Pyndine
398 Gy 58C3 1
Potency (EC.
AIMS BioScience
AIMS BioScience

QHAHZE XIZH e A - efficacy
p—

% CHO-K1 cells: xzx xxx T8 X 231 stable cell line

% 691 data

+ Test compoundZ 1052+ Hal Al 28 yyy=S St 2C 01201 / \
HIE L2 0156101 xox $HES ZANIIET 0IRE o1, Data quality 04 /236371 3287l Data HZE ZQ
© 8 ZAT DISAS test compoundol 20/ HORIS aprer, 0 HVIZE00E /N

Activator  Cantral

235 3053

A = e N A D
§ _c“"‘#i: 32nM gg/ or &4 X
ENS PP A e A 2uQ

% xxx raw value : Forskolin 20uM (xxx activation AI71= &) 0l 28t yyyOl &S H6AF X 0%t
100%= HS [ 2t oFEt=0l ehat 2 2 (N2 3)

% Raw data % ECq, 2% data quality £9!

#Raw data CV check £J| AI& %I 1600%.

% 10Xt 01% B2 ECg, 4~32nME OHH CV 30% Ol B8 ECyy
Range (nM)

AIMS BioScience
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QFAZXS XI=H HE Al - in vitro tox

xx cellofl Cj# Reagent incubation S THECHE 2| X3 M HXS 20N SHEHY SRS B T0) HZET 130 S HESHES T}
e (0.5% DMSO =4, -.%*ﬁl 5E : 10 nM~100 pM)

- Sm
- M
) . 188 M
LT (BE)
22M
A g e B S 20
oot
> A FH: A >Asg TR e e
. xote o ifen ©| o3 o
xoccellOl T yy H2] AIZHE A{Z8t A8 (A £2) > HZeHE WhE: Tamoxifen 2 CCy7t B (188 uM) 2 &4
£F (22.2 uM) 22 HIIE
-
- 0 oA CiZotE 1500 ThE HESHE WIkE
X = (0.5% DMSO X2, %EH2| 5 : 10 nM-100

Chemical Structure CCsy (UM)

e e e Rl < 0%
#of ool | wed 0,
> A|H3} =A: yy reagent 1A ZH HE| A| 7% 243t linearity Comments Sl
Hol = 100,000 nM 0|4 @H’d #E, No toxicity until 10,000 "M
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QIAHZXE XIZH JHE Al - solubility

Emulsion vs. Nano-micelle

= PBS (pH 7.5) 88 2H Emulsion [ Nano-micelle T
1) FHE0 %2 HES 2HGHT| %3, i -1 1) Restasis®Hg f o 1) Cequa®HiE
2) O BT=NS ojf £20| M £ (2003, FDA approved) i (2018, FDA approved)
& 9 pHEt RUL 2) 9;' 2o 0 g 2 OB
= RPN 3=11 il - Emulsion HI&Q 2212 &
0| 2| QXY OIAIS =AY o~ s
3) HOMHIM A2El= &EH: A, SAHe, . HOISEE R J 2 (Restasis?| HIEOZ 01
AESHE, Ol 5 %28t SHCHE S=061 24))
- 294301
. . 3) 2 droplet size (<200 nm)
* PBS ol AIE HF BHAE 25 - 3) X2 droplet size (<100 nm)
SIS onaE 24 He HZHEZUEHE.
otelE 20420 A& Z1} pBSHilM HEHS

LIEH. (target conc 10 pg/ml)
-783: <100 ng/mL,

<100

-53%: 100 ~ 1000 ng/mL ngimL

-733: >1000 ng/mL = Nano-micelle 88} =

. SHT A ot = Nano-micelle 01T A& Z1

1) Salt %7 BIHE NE 22 303 5, 2059 Eoll'c= pBS [HHI 2.4 ~ 688041 SIHEL

2) Polymorphism Solubility (ug/mL) Solubility ratio

3 D28 Compound PBS | Nano-micelle | (Nano-micelle/PBS)

! T = TR BC-3 0.0247 18 728.7

4) emulsion, nano-micelle S HI& 0CA3 0.034 =7 >T65
(AL, SoiHl ZIh : :
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QIRAXS XI=H N Al - efficacy
Measurement of tear volume

+ Normal mice * Scopolamine R ==& 24 mice
5% vehiclez [HHI Rl > 21% B850/ vehicle ratio (HHI S5 014

£
H
H

s

Tear thread wetting length(mm);

1. Mouse dry eye chamber model A|%! site #Z
2. Rabbit dry eye model2 #12Z (2 X2y 2E LQ)

AIMS BioScience
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OIIAXE XIZH N A - B

' | yyy pot< 0.1uM 150/624
“ g gt 0.1uM < yyy pot < TuM 130/624

- e 0.1UM < 30 pot < TuM 34/90
a4 e EEEE 100uM < CCy, Hela cell 257/342
o PBS 1000ng/ml 014 73/204
I =1 =5y PBS 100~1000ng/ml 53/204

: T i Nanomicelle 30

3¢ =280t 5/17

invivo 25 Scopolamine S2EJt 21/50

AHYo HAEE Bt 3/12
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OFAHZES XIZH JHE Ak
OIJIAZXE XIZH N At - Lead to PCC
bl | | g | | el | o | Somumpe | e
0.008 430 728.7 100 1.25 [}
1 0.09 5209.1 1886.0 100 21
2 0.18 1024.0 734.9 30 1.95, 1.83
3 0.012 170.0 6880.0 30 1.58
4 0.033 33.0 1478.7 95.7 1.53
5 0.049 18.3 85.6 100 148
6 0.0071 3044.0 1478.2 100 143
7 0.16 1600.0 789.4 100 143
8 11 165.0 0.2 100 141 []
9| 0.034 1877.0 29.2 100 1.58, 1.22
10 0.13 168.0 6400.0 100 14
1 0.067 41842 7410.3 100 14
12 0.13 10137.0 28.3 100 1.38
13 0.087 1091.0 222 100 1.36 []
14 0.057 664.0 3.0 100 1.35
15 0.2 8165.0 9.5 414 1.35
16 0.063 28.5 12.3 100 1.35
17 0.053 1961.0 1000.0 100 1.35
18 0.045 145.8 656.6 100 134
19 0.065 400.0 21860.0 100 132
20 0.015 165.0 103.1 448 1.29
21 0.02 1807.0 828.2 30 1.29
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OFIHXE XIZH N Al - SHSEL
|_|' T |_'| 1S X = Akl - FILE== J
A B
in vitro yyy ECsg (uM) 0.008 0.087
in vitro xxx ECsp (uM) 0.044 48
Solubility, PBS (uM) 0.059 53.60 702.6
Solubility, Nanomicelle (uM) 43.02 1,091 165
HEEH CCqy (M) 100 100 100
Scopolamine =2 24 £
(vehicle [HHI =2 ZIHIE) 125 196 141
Dry eye 2 B} 0 0 0
AIMS BioScience
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