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Post-COVID-19 Cell Therapy

Rita Yen-Hua Huang, PhD § 7 &

Distinguished Professor and Dean

Office of Research and Development

Research Center for Cell Therapy and Regeneration Medicine/GTP laboratory
International PhD Program for Cell Therapy and Regeneration Medicine

Department of Biochemistry and Molecular Cell Biology, College of Medicine
Taipei Medical University

f_;ic.:;;‘_l : SEII; ector September 10", 2020
MosT Fiit Al A B E RS

AR EmA s 2 BFHK: E{CEEE

RIRAOEILERE e
2015 vs. 2050 1in 3 of us

will be diagnosed

with some type
of cancer during
our lifetime

i B T
e, oY
101

The Stem Cell Use Over the Life Span

Outside of evelutionary
Shaped by natural selection selective pressure
T " 1
Development and growth Adult reproductive years “Protected aging”

Stem cell activity

2015 Science 350:1199
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2018-2022 EIKBEEETISIELE
Global Regenerative Medicine Market 2018-2022

FHEEMREELI% IBEMRRSIMESTEEEET FIRE17.65%

INCREMENTAL The year-over-year growth rate
The market will be ACCELERATING D b
EINATRE M GROWTH » ' for 2018 is estimated at

growing at a CAGR of nearly 19% 55.988 mn
| A\ 17.65%

The market is FAIRLY FRAGMENTED _ 54%
with quite a few players occupying the .
larger market share

One of the KEY DRIVERS
of the growth for this market will be the

will come from increasing prevalence of

the AMERICAS chronic diseases
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2020 Bio Taiwan Committee (BTC)
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Precision Healthcare Industry
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Building an underlying road map to ensure Taiwan to be the
next leaders in the key areas of focus

¥ 2020
1‘3{; el

#

Better cooperation PPP: funding by Gov. An ecosystem that spans the entire
and major VCs precision health value chain

# Strategic Realignment for an ecosystem % R&D-based startups lead the way -
aiming to build a next generation of Digital technology is the cure

Biotech Development Network via < Enabling Precision Medicine and
emergence of novel technologies for molecular testing & diagnostics readily
solving unmet medical needs accessible and affordable

——

BisAB), cell and gene therapies, and E

biosimilars
[Eryer—

% Better or Ready to Go R&D on the
future of next generation vaccines, Rx
and dignostic (RADx) for next wave and
worse future pandemic risks

© From Best in class or Me Better to Next R S S ——
Generation in Targeted Theray/Precision
Medicine and Regenerative Medicine

% The Future of Next-Generation Biologics:
including new biologic entities (ADC, st et et

“Source: pwe

2019-2027 EIKERA M5 2 A0 RR2RIR 53 1
Global Stem Cell Therapy Market Share (%), by Cell Source

2019 2027 B Aduit 5tem Celis

Adult Stem Cells

B Embryonic Stem

m Embryonic Stem Calls
Cells
y 3 B Induced
e B Induced Pluripotent I Pluripotent Stem
L=l =lls . 64.5% f
" 55.79% Stem Cells ‘ Calis
1 h

Others
Others

Source: Coherent Market Insights Analysis (2019) ¢
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The Precision MSC Cell Therapy

Purification of MSCs e b retreatment of MSCs

Immune status
of recipient

Dosage
of MSCs Appropriate use

of concurrent
immunosuppressive

therapies

Timing of M5C

Route of MSC administration

administration

Precision Medicine Hypothesis
The Hotspot of Current Medicine

Stratified Medicine Precision Medicine
] . Individual patient level:

&? &? % ‘e 6P 0 0 0 4P &P

Benefit treatment . trestment

Cell Therapy

18
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Open Discussion

it 4l iR SA

L e

> /I\

BE#MEEsETE R EZFHAIREmM

EMA (15)

+  Chondrocelect (2009) &5

«  MACI (2012) 588
+  Glybera (2013) {54

+  Provenge, DC (2013) 1§85

# Holoclar (2015)
Imlygic, T-Vec (2015)

«  Strimvelis (2016)

«  Zalmoxis(2016) #EE
*  Spherox(2017)

* Alofisel (2018)

¢ Luxturna (2018)

*  Kymriah(CAR-T)(2018)
* Yescarta (2018)

e Zynteglo (2019)

* Zolgensma (2020)

56 in total (2020/08)

In black: autologous
In green: allogeneic

In orange: gene therapy

Korea (17)
Chondron (2001)

¢ Holoderm (2002)

Kaloderm (2005)

Keraheal (2006)

« CreaVax-RCC (2007)

* Immuncell-LC (2007)

«  RMS Ossron (2009)

QueenCell (2010)

¢ CureSkin (2011)

» Hearticellgram-AMI (2
Cartistem, MSC (2012)
Cupistem (2012)
Neuronata-R (2014)

* Keraheal-allo (2015)

¢ Rosmir (2017)

* Invossa-K (2017)

« Cartilife (2019)

Taiwan (1)

* Zolgensma (2020)
For SMA (Spinal
Muscular Atrophy)

Japan (8)

=

JACE (2007, 2016, 2018)
JACC (2012)

TEMCELL, MSC (2015)
HeartSheet (2015)
Stemirac (2018)
Kymriah(CAR-T)(2019)
Collategene (2019)
Zolgensma (2020)

Singapore (4)

011)

Chondrotransplant
ReCell/CellSpray
Cartogen
CardioCel

Australia (5)

ReCell/CellSpray
Cartogen

Imlygic (2016)
Ortho-Acl (2017)
Kymriah (CAR-T) (2018)

New Zealand (2)

Prochymal, MSC
ReCell/CellSpray

Canada (3)
m) Prochymal, MSC (2012)

Kymriah (CAR-T) (2018)
Yescarta (CAR-T) (2019

UsA (18)

Carticel (1997)

Provenge, DC (2010) 1§85
Laviv, fibrocell (2011)
Hemacord (2011)

Gintuit (2012)

Allogeneic Cultured Keratinocytes
and Fibroblasts in Bovine Collagen

HPC, Cord Blood (2012)
HPC, Cord Blood (2013)
Ducord (2012)

Allocord (2013)

Imlygic, T-Vec (2015) Oncolytic Virus

Clevecord (2016)

HPC, Cord Blood (2016)
MACI (2016) 88
Kymriah(CAR-T)(2017)
Luxturna(2017)
Yescarta(CAR-T)(2017)
Zolgensma (2019)
Tecartus (CAR-T)(2020)

22
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2019 Regenerative Medicine Clinical Landscape

2019 A BERGREE DT

":'-Regeneratlve Regenerative Medicine Clinical Landscape: 2019

"5 Medicine

Clinical Trials Underway Ph. III: 94

Worldwide at the End of 2019

Number of Clinical Trials Utilizing Specific RM/AT Technology: 2019

S 4 ©

Gene-Modified

Gene Therapy g ce||-Based 10

Cell Therapy Tissue Engineering

Total: 352 Total: 452 Total: 216 Total: 46

Ph. I: 111 Ph. I: 222 Ph. I: 42 Ph.I: 6

Ph. II: 209 Ph. II: 215 Ph. II: 144 Ph. II: 23 M Phase 1 ® Phase 2 M Phase 3
Ph. III: 32 Ph. III: 15 Ph. III: 30 Ph. III: 17

23

2019 Clinical Trials by Indications (1066 CTs)
2019 %i-.kﬁﬁr_nit I“Mn Fgrﬁaiﬂ

62% of all current CTs are in
oncology, including leukemia,
lymphoma, and cancers of the
brain, breast, bladder, cervix,
colon, esophagus, pancreas,
and others.

Endocrine,

Nearly 6% are in
musculoskeletal diseases.

Nearly 5% are in central
nervous system, including
stroke, AD, PK, and MS.

Infectious
Diseases

20

Genitourinary
Disorders

16

5% are in endocrine,

657 (62%) of all current clinical trials are in oncology, meta bOIiC & genetic
including leukemia, lymphoma, and cancers of the brain, d. d ’
breast, bladder, cervix, colon, esophagus, ovaries, pancreas, and others. isoraer.

Alliance for Regenerative Medicine, 2019 Annual Report s
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BERTEEEE T SRERE®L - AERERE Lt s
PR TR E 2 B K (unmet medical need) 4

AL EFEK
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i - I v 8 8 2500
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BN & e 200 T
7)./ <) O 1500
, \ s 72.5%
I | ‘. % 1000 64.7%
500
o | 129% 11.4%
-~ ortoon K 2018% 20304
1993FEA "B E . (65U LEAONGEEE 7%) =i 655 L LA OREREM
2018FBA "SertE ., (65mMU EAONLEEEL4%) 2030F S ZEA OB Z24%
ZOZSEEA rE%‘tﬁ%?igJ (65]%LXJ:AD ﬁtbﬁzo%) ERRIR : DCBEHEMA (2019.3)
3
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L
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]

7/ MOST ®i%8
Ministry of Science and Technology

Regenerative

Medicine

Soon we will cure diseases with
a cell, not a pill

-Siddhartha Mukherjee/TED2015
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