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GARD (Genetic and Rare Diseases)

DIgHe YIR[O| I} IO MY
IoF = o | gEor
L&)
=7t e gus Ay
o= | 0]2 W 8HRYE 208 F o|stel A 6.4% | 200,000
WHO | AZ&F 1,000% & 0.65~1H0] o|gi=l= AW == el | 6.5~10% -
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GARD: 8i&

m :‘:}?T;ﬂi??;ﬁr G ﬁ R Genetic and Rare Diseases
ir .
Translational Sclences |nfﬂl"f‘|‘lﬂtlﬂl’l EEI’ItEI’

DISEASES PEOPLE CONTACTS
How many rare diseases How many people are How many calls and
are there? living with a rare disease emails has GARD
inthe U.S.? answered?
More than 7,000 25 to 30 million More than
110,000 to date

https://rarediseases.info.nih.gov/
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GARD : rare disease trial landscape

» Oncology
- Acute myeloid leukemia (AML), Multiple eyeloma, NHL.:
80000 Follicular lymphoma (FL), etc.
,, 70000 | 67,413%
'f_:f 60000 - » Cardiovascular and metabolic
E 50000 - - Hemophila, Pulmonary hypertensive, etc.
G 40000 -
S L0000 - » Central nervous system
S - Amyotrophic lateral sclerosis (ALS), Huntington’ s
; 20000 - disease (HD) efc.
10000 + 63% 46% 20%
0 ; . . » Immunology and inflammation
Total Oncology Industry Ongoing

- Hereditory angioedema (HAE), Thyroid eye disease, etc.

sponsored

(202209 TIE) » Respiratory

- Cystic fibrosis, etc.

» Other
- Hypogonodism, etc.
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New drug? : first-in-class or best-in-class

P Value captured as a function of time of market entry and therapeutic advantage.

Therapeutic advantage*
~

Best

: » - » FDA °17t &{E F FIC Hid& T =AMl

36% 8%

[2021-]
8%
54%
» Launch order?
1st 2nd 3rd 4th
n=16 n=16 n=10 n=14

[20207]
1990~2010E ALO| EA| =l OY A &A= 1570 AL L 5374

O,

T
12
()}
19
o
i)
el
0
é
O
el
rot
=~
el

- FIC & BIC QI &= 7|&

2] 25 wAlet ChE T Sf=2 88%, 50%=2
da WE A7 458 =38)

Nature review 12, 419-420 (2013)
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Bio drug?

>

o|9r= CHH| Hio|22|%F HIS2 XI5H 71 R 371 HE
X2l = ] Ho| 22| E B2 X5 371 R 371 BT
[ £ 95
100 LRIt e 00
80 76 75 73 72
— . M 67 |
T e @ e 68 & 61 60  sg
60 - | -
| u - - 37 38 39 40 i].
10 - ;0 1 3 e . = :
24 23 : - | l

20 4

2014 2015H 2016 2017H9 20188 2019W 20209 20211 20229 2023W 20249 20259 2026F 20279 2028W

[E2Y THoltE T HIO|22|E HIFS H3l (2014E~20283)]

A-EZ - Evaluate Pharma World Preview 2022, Outlook to 2028, Evaluate Pharma, 2022.70.08.

COR:ST:MCH:MON

ForAEAL

1.2|.22.7%
(3H=, 0.69%)

o
1] 0
§%’39% I%, 59.7%
Y=, 4.5%
=% 57%
|:||-O|20 % i-jl.lzﬂ AlII- ~ OE(O/)

I/‘f:’. IQVIA, 2022
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Cell therapeutics ?

> MIZXZH 3 FEXXEH AME2 S71 FA

839
780 783
800 e
/?18/
600 466
o
400
200
10
5
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0 - H ——— — A
20174 20184 20194 20204 20214
NBRE  —e—gaEd —a—3EEA e Udy

b DL HEX| EZH AN
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ForAEAL
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9 Z2LE A=e|
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(S22 %, 7H)

0.5%
(16)

= Pre—clinical
=" Phase |
= Phase Il

Phase lll

= Field

23.2%
(774)

=tel

g

29.4%
(R A)

MXX| 25| o] =219l 3,3437H, MIZX|EX| (29.4%)

= Cell

= Gene

= gene modified cell
= BMNA

Oncolytic virus

SEHME-R
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A-15AHIE MOl =

p 20229 2€ 7|F, MZE-QMXIX|2H| mto| =2}l 3,3437H, MZX|2H| (29.4%)

Pre—clinical Phase | Phasell Phase Il Field
ae 28
Cell 498 163 257 62 4 984
Gene 40 7 752
Gene modified cell . . 21 8 774
RNA e o (43] ? 665
Oncolytic virus e o (52 (16} 168
i 1,794 605 746 182 16 3,343 (2t %, 7H)

Z2 Y ME-QEIAEH AS HY U QZ0/=H0jH 5
XE: KHIDI B E /T X35205
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Development of Manufacturing Process

GMP 3% (large scale)

GMP &% (small scale)

Large scale clinical trial
& BLA approval stage

Emergency Conditioned Trial (ECT)
ohas 1 1l

Drug - approval by FDA, EMA, MFDS etc.

Early stage Preclinical stage Clinical stage

Post Marketing Surveillance

Drug product

16

Development name (Drug substance)



2023 SRS IMIZ SIS ZH HSAEXIS S CORESTEMCHEMON

MFDS JI& MIEXIZHIC 6171 Hi& Xi=

wl

M=ZzX|2H2 HSX= MSEMARIES] E8): AIEHST

AL EO|FEONH(H2015-26%) MBS HHH S0 Z23TH-AM IF 718 EE 93 R HdTA0l 2w k=
A" Z2Ls=H HEN nE GEESE0 BE IE)

T N
r
oz fox ko
x

24 ah A4 gl

L
HAERR

| 7E | Lo 2 7| ot HA TS

MEZ =X

O : AEE M EaH040F ot A .
D 7H7H ojerEo] WM WOOIG] MESHS 0| RojOjsiALL E7HSOH BHE = A= H s ommgn Bm RE

x : X7t BHES H 7 mEAERE

Lp g A|EHAE = CHHASZAEHAE

NEWHS 4,500 Ofst Purarst g 25 OA MAENS

7t HEXNE SRS NS SHEXNEFY STl AELER, O|FHEXNENE HEI X Ot MFDS JIE E."gglgfg OIJ} Hli Iiﬁ

L 238 SSAg/I=E **'ETC“I SUAMEE LAMBHE MOl HESHA ¥E + Ul I HEL 8§
ABEBESRE SEAgE 2AME =+ UM
=

Iu
H N oE 4o rZorn

e

T

0

Jn

0k

=

i3

S

Hu

TEwBD
Ot 2= E gd =2 UEE = Qs HET %E S HYHAE =TE0OF THLE BAHA FXE SR 2 3 3 E
FS TS0 EEE S8 Ec 7tEE S8 S0 ERE = UL SEMHM YHUY ®E SE WSS e ! i = G N WY I SO SRR P ) R Y ) P P L ] e
N HE E BB G EE R EE T R R E
FH0| fMSt SEHZEE C8E = UL I we
ot SEAEE HYELAMEEC/IEE &0t Z2ASHHOF L L 2R =X Z5AE, orHd <o) PooEETe =S
= DL L2 (o] (o] (el [e] [o][e][e] [e2le] (o] [s](e][e] [s] [o][a] [s] o] [o] [+] [o ] Ee] B O |z|&]O|C|0|C|0|0(0|0

UL olEE 25 AEZE 2 B
7| T§ o OF THLE

SO WSE, SAKO 2 EtTAHO0| AFE|O{O} S0 HUMAIEH] | | vew aws
BHETE E=
HE: Lo Ty gRE
HEHE wEQESE
HAET RUEE %R
A R R L |
HETH Y%EE (0|00
HAE U E
4 FU=R ApEAHEY
SEE PHAYE

FIH

e ™
B
a

(o] [od1e] [a] (o] (o] o] (o] o] o] [o]le] (o] [o] (o] [e] (o] ko] [o] (o] sl ol BNe. Ol P Yy ol ol ol (o] [o] (o] (o] le]

3

O
]
=]
]
]
O
]
]
]
]
o]
]
]
]
]
o]
]
]
E
[
I
]
]
]
o
=]
]




2023 St=ZEJIMESR| =) uSAEXS CORESTEMCHEMON

Preclinical study : $ =% ?

[mechanism]
- MOA, PD
Immune modulation (MLR test) [Time]

[SHEUTE]

- Delivery condition
£ oyl mEe,

arama _ - - stability
General disease / Rare disease,
FIC /BIC (O] 21Tt 2 ¥4{9|

gt

ATOIVIE

[=™]
[species] - Distribution
ZF X0, distribution --- - Speciess diff.

[GLP Tox.]
- =g,

- AHE@E ALY 18
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Efficacy

¢ In vitro AN ¥ - Cell death
- MOA, PD

- Immune modulation (Mixed Lymphocyte Reaction test)

: MIZ ZT2T87, Subset analysis, Functionality (cytokine) assessment

* MSCE= RN 0 2 B1012140] WOIA] FFO|AI0| i

¢ In vivo Al - M SEF (BUN, HURM UM FES) 2 T2 Y

L - M FHOH WE A BB N O A%
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S~ Chem@n

S| {4 FMEE: Non-clinical Mouse Model Development

» CRISPR-based gene targeting services can generate custom mice and rats - including conventional

knockout, conditional knockout, large-fragment knockin (LFKI), and humanization models

Preclinical Mouse
Model Development

Pipeline

Genome Editing
Technologies

Reproductive Sciences
Molecular Biology

Genotyping

Ll

Monoclonal Antibody |

@ Model

Development

* CRISPR/Cas9

« Transgenic

* Regulated (conditional)

expression

phenotype
« Cryopreservation

Disease

W@
7 &

GEMCRO

)

Metabolic J

)

Histology J

Physiology
Relevance &
Dlscovery Neuro Behavior
* Compare to
In vivo Pharmacology clinical data
» Subphenotypes
.-\, *Biomarkers
s
Distribution
* Repository
* Foundation
Validation Hasonrchats
* mRNA splicing & « Collaborators
abundance
* Protein Repository I
« Baseline

« Global

availability

« License-free
* Anew model to

stimulate Rare &
Orphan Disease
research

Flow Cytometry I
NextGen Sequencing '
Viral Core

The Jackson Laoratory : Rare Disease Translational Center

\/lx The Jackson
Laboratory
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= A AIE: ICH guideline

Quality Guidelines

Harmonisation achievermnents in the Quality
area include pivotal milestones such as the
conduct of stability studies, defining
relevant thresholds for impurities testing
and a more flexible approach to
pharmaceutical quality based on Cood
Manufacturing Practice (CMP) risk
management.

Efficacy Guidelines

The work carried out by ICH under the
Efficacy heading is concerned with the
design, conduct, safety and reporting of
clinical trials. It also covers novel types of
medicines derived from bioctechnological
processes and the use of
charmacogenetics/genomics technigues
to produce better targeted medicines.

ScChem@n

Safety Guidelines

ICH has produced a comprehensive set of
safety Cuidelines to uncover potential risks
like carcinogenicity, genotoxicity and
reprotoxicity. A recent breakthrough has been
a non-clinical testing strategy for assessing
the QT interval prolongation liability: the
single most important cause of drug
withdrawals in recent years.

Multidisciplinary Guidelines

Those are the cross-cutting topics which do
not fit uniguely into one of the Quality, Safety
and Efficacy categories. It includes the ICH
medical terminology (MedDRA), the
Common Technical Document (CTD) and the
development of Electronic Standards for the
Transfer of Regulatory Information (ESTRI).

ICH M3 (R2): MR/ SIAMAIES B2 IR AIEN Q12! B QITIGA|E:
Rl
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GLP Toxicity: 29| 54
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Bio-distribution

& 750 TEP! FEF 2 O8I0 O M|EL] NI B, NS T2 HIH £ UE
& NIt ML =3
& ectopic tissue HE

L TYRAQ] R VAR DE{O10] GEY, HIS, SfEein =) TR 2o

@ ICH S12 guideline (2023. O3 Step 4)

: GLP AlZ2] o8& 11

Al

O¢
flio

e
o

2%

o

28

COREST=EMCH=MON

ForAEAL



2023 St2EI|IMESHS| =H nSAEXIS -y CORESTEMCHEMON

Development of Drug Development Process

GMP 3% (large scale)

GMP &% (small scale)

Large scale clinical trial
& BLA approval stage

Emergency Conditioned Trial (ECT)
ohas 1 1l

Drug - approval by FDA, EMA, MFDS etc.

Early stage Preclinical stage Clinical stage

Post Marketing Surveillance

Drug product

29

Development name (Drug substance)
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E-Mail : kimyc@csco.co.kr
Tel : +82-10-3663-0251
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OXIE8d: AlPathi®n

S| DE TR SO0 Ol i

SE!' & i@ °182 AMIEH S8TEEIRE!

DIGITALIZATION IMAGE ANALYSIS STORAGE/SHARING

Image viewer
Server & storage
Real time collaboration
Case centric workflow

Automatic loading
High volume scanning Target image analysis

Barcode management
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