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Regenerative Medicine in the Global Market *:
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Products
(Approvals)

Korea 16(17)
USA 22(24)
EU 9/5
Japan 7/6(8)
Canada 2/0
New Zealand 1/0
Australia 1/0
Total 58/49(62)

a) 1 minimal manipulation, 2 tissue engineering products, 1 gene—modified cells (gene therapy)

Stem Cells

4
8b)
3
2e)
1/09

1/08)

19/17(19)

Cell Sources

Immune
Cells

2
3(4)0
3/19
1/09

1/09

1/09

11/6(12)

Somatic Cells
10(11)
8(9)%

1

3(4)

22(25)

w/ cells

2(3)
4/2

1/0

1

9/6(10)

Gene

w/o cells

30

2/0"

6/4(6)

Medical
Device

5(6)

3(4)

8(10)

b) All minimal manipulations using cord blood HPCs
c) Kymriah is approved in USA, EU, Canada, Japan & Australia. Yescarta is approved in USA and EU
d) 4 out of 7 are approved as a medical device
e) Prochymal is approved in Canada, New Zealand (2012) and Japan (2015)
f) Imlygic and Luxturna are approved in USA and EU
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List of the RM Products in Korea
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Chondron
Holoderm
Kaloderm
Keraheal
CreaVax-RCC Inj
Immuncell-LC
RMS Ossron
Queen cell
Cure skin
Heaticellgram-AMI
Cupistem
Cartistem
Neuronata-R
Keraheal-Allo
ROSMIR®

CartiLife

SewonCellontech

Tegoscience
Tegoscience
MCTT
Creagene

Innocell

SewonCellontech

Anterogen

Sbiomedics

FCB Pharmacell

Antrogen

Medipost

Corestem
MCTT

Tegoscience

Biosolutiokns

Autologous
Autologous
Allogeneic
Autologous
Autologous
Autologous
Autologous
Autologous
Autologous
Autologous
Autologous
Allogeneic
Autologous
Allogeneic
Autologous

Autologous

Chondrocyte
Skin Keratinocyte
Skin Keratinocyte
Skin Keratinocyte

Dendritic cell

Activated T Lymphocytes

Osteocyte
Minimum operation
Fibroblast
BM MSCs
Adipose MSCs
UCB MSCs
BM MSCs
Skin Keratinocyte

Cultured fibroblasts

Costal chondrocytes
(micro-spheroids)

Knee cartilage defect

Skin burn therapy

Skin burn therapy
Diabetic foot ulcer

Skin burn therapy

Metastatic renal cell
carcinoma

Hepatocellular carcinoma

Local osteoblastic palpation

Remediation of hypodermic

fat defective location

Remediation of hypodermic

fat defective location

Acute myocardial infarction

Crohn'’s fistula

Knee cartilage defect

ALS (Lou Gehrig's Disease)

Skin burn therapy
Nasojugal groove

Knee cartilage defect

Feb. 2001

Dec. 2002

Mar. 2005
Jun. 2010

May. 2006
May. 2007
June. 2007
Aug. 2009
Mar. 2010
May. 2010
Jul. 2011
Jan. 2012
Jan. 2012
Jul. 2014
Dec. 2015
Dec. 2017

Apr. 2019



Clinical Trials in Korea by Product Types
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Gene-modified cells

4% (10) Tissue Engineering
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Gene-modified cells M Tissue engineering
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Clinical Trials in Korea by Indications O e
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Years 2007~2017

Urinary & Reproductive
Otorhinolaryngology

2%(5)
1%
Pulmonary, 2% (6) Y
Cardiovascular Endocrine Cancer

5% (12) 2% (5) 27% (66)

Brain, 5% (12) i

Skin, 11% (2 ‘

Eye, 4%(9)

Digestive, 4%(10)

CNS, 7%(17)
skeletal
% (39)

14% (33)

% SCRM XtE (2018. 11)
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Clinical Trials in Korea by Cell Types %O e

Years 2007~2017

Fat, 1% (2)
Umblllcal cord, 3% (5)

& .

UCB, 1% (2)

Placenta, 2% (4)

ESC, 3% (6)

Chondrocytes : .
Somatic cells
Neural cells 33% (65)
2% (3) Bone

Stem cells 15 29% (57)

Immune
23% (45)

67% (134)

Ski
5% (9)

% SCRM XtE (2018. 11)

2019-07-16



Phase 1 & 2 Clinical Trials in Korea
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ViroMed

Anterogen

Anterogen

Anterogen
CreaGene

CreaGene

Genexine

Medipost
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VM202-ALS

VM202-CAD

ALLO-ASC-DFU

ALLO-ASC-DEB

ALLO-ASC-BI

CreaVax-RA

CreaVax-PC

GX-188E

Pneumostem

Amyotrophic Lateral Sclerosis,

Ischemic heart disease
(Coronary Artery Disease)

Diabetic Foot Ulcer

Distrophic Epidermolysis Bullosa

Burn Injury

Rheumatoid Arthritis

Prostatic Cancer

Pre-Cervical Cancer(High Grade
Squamous Intraepithelial, HSIL)

Preventative treatment of
Bronchopulmonary Dysplasia

Phase 2 in Korea

Phase 2 in US

Phase 2 in US

Phase 1/2 in Korea

Phase 2 in Korea

Phase 2 in Korea

Phase 2 in Korea

Phase 2 in Korea
Phase 2 in EU

Phase 2 in Korea
Phase 1/2 in US

Orphan drug designation
in US

Applied to SAKIGAKE
designation in Japan

Orphan drug designation
in the US and EU

¥ SCRM Xt& (2019. Apr)



Phase 2 & 3 Clinical Trials in Korea
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ViroMed

ViroMed

Antrogen
JW CreaGene

Pharmicell

KangStem
Biotech

Sillajen
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VM202-DPN

VM202-PAD

ALLO-ASC-DFU
CreaVax-HCC

Cellgram_IS

Furestem-AD

Pexa Vec

Painful Diabetic Peripheral
Neuropathy

Non-healing ischemic foot
ulcers in patients with
diabetes

Diabetic Foot Ulcer
Hepatocellular Carcinoma

Acute cerebral infarction

Atopic Disease

Hepatocellular Carcinoma

Phase 3 in US

Phase 3 in US
Phase 3 in China

Phase 3 in Korea
Phase 3 in Korea

Phase 3 in Korea

Phase 2 in EU
Phase 3 in Korea

Phase 3 in US
Phase 3 in Korea

RMAT designation in US

¥ SCRM Xt& (2019. Apr)
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II. RM Companies & CARM
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CARM, Council for Advanced RM

» CARM is a RM company association in Korea
» CARM started with 25 members in May 2016 with the support of MoHW, Korea
» As of Jun. 2019, it has 61 members total as below.

Related Members
Associations

Therapeutics* Enabling technology**
CRO, CMO Investment Co.

34 8 11 6 2 61

* Therapeutics: Cell Therapy, Gene & Gene modified Cell therapy, Biomaterials & Tissue Engineering
** Enabling technology: Bioreactor, Tools, Media, & Logistics etc.

CARM

COUNCIL FOR ADVANCED
REGENERATIVE MEDICINE

61 100

19.12
‘19.06 Aspirational
rren Memb
Kwang Yul Cha BG Rhee 25 \. h::m;e:s cmbers
* Former Chairman, CARM * Current Chairman, CARM ‘16.05
« Former President, CHA « CEO, SCM Lifescience r:;::ﬁrs
Health Systems « Board Member, ARM

2019-07-16
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Organization of CARM
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» CARM has 1 steering committee and 3 technical committees.
» SCRM plays a secretariat of CARM

CHABi®tech ¥ KOLON LIFE SCIENCE

151 2feto| 2

prARMICELL “CD)-SCM

KANG STEM
BIOTECH

TCURE ~2=-2-2= [ DAEWOONG

PHARMACEUTICAL CO,LTD

MEDIPOST

SCRM o—

Secretariat

P s uncd Steering Committee
l{“ Green Gross LabCell - s amsunc srovocics @ LG Chem

= Establishing operational strategies of

the Council

Deciding on the issues related with
operation and accepting & manage its
members

Investment
Committee

= Investment Forum &
workshop, IR etc.

= Joint meeting for industry-
academia-research

= Networking with related
organizations

Government’s
Policy
Committee

Identifying issues
concerning regenerative
medicine

Reviewing and collecting
opinions on regulations
Reviewing the details of
bills

International Network
Committee

= Being in charge of
building the networks and
cooperation system at
home and abroad

= Planning and hosting
forums & conferences,
and operating CEO forums

2019-07-16
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Global Network of CARM

» Council for Advanced Regenerative Medicine (CARM), a RM company

alliance in Korea, has been launched in 2016 by the support of MHoW

International Society
[ISCT] SC T
_ Signed MOU, DeC 118 Cell & Gene Therapy®
- Information exchange mutual cooperation
- Korea pavilion in SCT 2016, 2017 and 2019

[carM] = » CARM ‘
[Bio Korea] e < =33‘
“ARMsessionwith  BIQKOREA [FIRM] [ARM] A L L I AN C E
AusBiotech 19. Apr. 2019 " signed MOU, Oct 10 .F IRM - signed MOU, June 17 Regenerative Med

- Technical exchange and industria - Technology exchange mutual cooperation

fostering mutual cooperation

4

. Wi
[AusBlotech] AusBiote C;'{
-signed MOU, Oct 16
- Cooperative program developing mutual cooperation

2019-07-16 14
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Activities of Big Pharma Companies in Korea®: = -

Strategic Center for Regenerative Medicine

» Tech transfer & marketing right

> SK Bioland "F

— Furestem AD developed from KangStem Biotech ’.
« UCB-derived MSCs for atopic dermatitis SK bioland
« Signed a license for manufacturing and marketing right in Korea (Mar.

2019, $13.2M for an upfront payment)
— Cartistem developed from Medipost

« Marketing right in Korea for application to ankle joint (Dec. 2018)

> Kolong Tissuegene—- Invossa
« Gene-modified cell therapy for Osteoarthritis 5 KOLON TISSUEGENE

« Licensed-out to Mundipharma, Japanese company (Nov. 2018)

(for total contract amount 591 million USD)

» Hanmi Pharmaceutical — Gene-modified MSCs for glioblastoma
« Tech-transfer from Ajou Univ. in Dec. 2016 and CMO contract with
ENCell (Jan. 2019)

\Hanmi

2019-07-16 15
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Activities of Big Pharma Companies in Korea 0% e
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> M&A

> LG Chemical — CAR-T and other I-O, MSCs

@ LG Chem

« Merged LG Life Science again to spur up the business including cell therapy (Jan. 2017)

> Boryung Pharmaceutical — CTL therapy, gene therapy BY BORYUNG

«  Merged Vigencell to step in the cell therapy sector (Jul. 2016)  BR Pramaceutical

» New Business

» Samsung Biologics - CDMO @

« CDO contract for immunotherapy (Mar. 2019) SAMSUNG BIOLOGICS

« Aim to CDO and CRO partnerships up to 50 companies

> Daewoong Pharmaceuticals — ESC-based MSCs & UCB MSCs Qﬁg\[’l\/{ggmg
* One stop POC center, GMP for stem cell therapeutics
» Collaboration for cell therapy development with KangStem Biotech except FureStem

* Open collaboration with other biotech companies and academia

2019-07-16
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II. Regulation & Reimbursement
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Bill on the Support & Management of RM *

» Supported by Ministry of Health and Welfare, and other related Ministry
= Structure is based on the 2 pillars of safety and promotion

[ SAFETY ]

» Set a reasonable regulation

High economic potential
by developing new
technology through
industrial investment

“Opportunity”

Regenerative
Medicine
field

New field that existing
risk of unknown
“Risk”

PROMOTION ]

» The practical applicaton of RM
» Promotion of translational research

X “Bill on the support and management of Advanced RM"” (2016.06)
“Bill on the support and Safe Management of Advanced RM” (2016.11)

2019-07-16
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A New Bill on Advanced RM and BP ez SCAM
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Bill on the Advanced RM and Advanced Bio-Pharmaceuticals

» Advanced Regenerative Medicine

» Advanced Bio-Pharmaceuticals
for Clinical Research

for Commercial Trials (includes ARM)
supported by MFDS

supported by MoHW

Safety Management System Accelerated Review Process
* Evaluate: Risk-based protocol review » Fast & customized review

* Control: Cell processing center & hospital

* Follow-up: Patients for public health Conditional Authorization

* Revise evaluation concepts & guidelines
Support & Promotion System

* Review Committee: Review & approval Promotion of Regulatory Science
» Safety Management Institute: Monitoring & DB * Regulatory Science Center
* RM Support Center: Information & Strategy * International harmonization
@ » N _

B

Currently at the final stage in the Congress (‘19. 07)

2019-07-16 19



Expectations for RM Regulation '3O8 wramuar
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» Upgrade the regulatory framework

» Innovation in the regulatory principles, tools and process

= Monitoring & management for safety & efficacy during the whole treatment cycle

> Facilitate patients access to ARM & ABP

» Providing more therapeutic opportunities to incurable or orphan diseases

» Enabling safe use of novel therapies & improved health care

» Promote product commercialization and industry

» Better understanding about the attributes & behavior of ARM in patients

» Less uncertainties, affordable process & expedited approval

2019-07-16
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Reimbursement of RM Products in Korea
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» Among the 16 cell & gene therapeutics, 4 products are covered by National
Health Insurance (NHI)
» Private health insurance covers up to 90% of medical cost that is not covered by

NHI
RM Products (16) NHI (HIRA, NHIS) Private Health Insurance
Covering
Sl Max. 5,753 USD
Covering
“eleEm Max. 305 USD (56m’/1sheet)
» Covering 90% of medical cost
) Covering * 66.3% of Koreans are covered
el Al Max. 585 USD (2x1077/1.5 mL) b S .
y the private health insurance
Cupistem Covering (90%)* as an orphan drug

11,868 USD/ mL

The other 12 therapies

including Neuronata-R NEE EEnEre) (237 (VAL

*Neuronata-R is not covered by NHI because it was approved for using in combination
with Riluzole treatment only.

X 1dollar = 1,136won ('19'04'05)
X Source :Health insurance review& assessment service 2018

2019-07-16 21
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IV. Investment & Ecosystem
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Government Fund for Stem Cell and RM
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(Million $)
1,400.00 2296.63 2,500.00
1,200.00 1 920.87
1,798.42 2,000.00
1,000.00 1,588.16
1,438.73
800.00 1,255.83 1,500.00
1,111.70
k
600.00 1,000.00
400.00
500.00
200.00 I I
2012 2013 2014 2015 2016 2017 2018
s VSICT  mm MOHW MOE mmmm MFDS mmmm MOTIE MSMES mmm MAFRA mEEEE Others ==@=Total
(Million $)
| FundingAgencies | 2012 | 2013 [ 2014 [ 2015 [ 2016 | 2017 | 2018 |
Ministry of Science and ICT (MSICT) 586.61 444.27 615.29 719.38 815.69 974.87 1,143.49
Ministry of Health and Welfare (MOHW) 349.79 445.21 491.28 485.47 544.97 407.81 537.04
Ministry of Education (MOE) 112.7 78.41 103.59 112.13 152.64 164.36 227.98
Ministry of Food and Drug Safety (MFDS) 21.9 19.63 25.2 28.6 31.1 40.61 51.43
Ministry of Trade, Industry and Energy (MOTIE) - 207.08 138.12 185.21 171.32 248.03 213.41
Ministry of SMEs and Startups (MSMES) 15.63 34.22 30.67 41.2 64.9 60.66 48.09
Ministry of Agriculture, Food and Rural Affairs (MAFRA) 25.07 27.01 21.43 13.31 17.8 18.23 9.32
Others - - 13.15 2.86 - 6.3 65.87
Total 1,111.70 1,255.83 1,438.73 1,588.16 1,798.42 1,920.87 2,296.63

2018-12-18

X Source: NTIS(https://www.ntis.go.kr)
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Private Investment in Korea's Bio-industry( % SCRM
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* The investment made in start-ups of bioMedical sector grew every year L

» The VC Association is expecting that the investment of 2018 would be more than 23.4%

Year of SC/RM company’s list stock

(hundred million KRW )

23803 1998 1
25,000 20,858 21,503 : 2005 2
20,000 2006 1
15,000 2009 1
23.4%
10,000 (2018.04) 2011 1
2014 1
5,000
2015 3
0 2016 1
2013 2014 2015 2016 2017
2017 1*
I Total start-up Investment =——=Bio/Medical Total I

1. As one of the 9 national focusing technology area

* Government R&D investment in 2017 is expected to be concentrated in 9 technology areas

* Government declares to eliminate the barriers in boosting creative economy

Driving

Force 2. Special IPO provisional system of the listing on the stock with technology ratings

« 12 RM companies have been listed on the stock market through IPO (2018.04)

% Source :Korea Venture Capital Association 2018

2019-07-16
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R&D Infrastructure in Korea

» R&D Centers, Research Hospitals, Clinical Trial Centers & CMO/CDMO

* National Center for SC & RM

v National SC bank, Registry
Information, GMP Manufacturing
Service

« Ranked in 6" among the countries
conducting clinical trials

v" Seoul is the No. 1 city in the
world in the number of clinical
trials

v Provides very cheap and high
quality clinical trials

» Songdo Bio complex

Healthcare, Celltrion etc.

v IFEZ: Tax benefits, Deregulation
for hassle-free business,
Financial/Site support, Admin
support, One-stop Service etc.

15 Clinical Trial Centers
I L

arises

» 10 Korea Research-driven
Hospitals (KRH)

v knowledge accumulated based
on clinical trials to accelerate

26 GMP/CMO Fadlities 44 Research Hospitals commercialization of HT R&D

v Developing cell manufacturing
technology

(e.g. CureCell, Center for Disease

Control, CdmoGen etc.)

2019-07-16 25



Korea Research-driven Hospitals (KRH)
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» There are 10 different KRHs designated by the MoHW

Hospital Name Major Research Areas

Gachon University
Gil Medical Center

Kyungpook
National University

Kyungpook National
University Hospital

Korea University
Anam Hospital

Cha University
Bundang Medical Center

Samsung Medical
Center

Seoul National
University Hospital

Asan
Medical Center

Ajou University
Hospital

Severance Hospital

2019-07-16

Brain Conditions(Dementia, Stroke, Parkinson’s Disease), Metabolic Diseases(Obesity,
Diabetes, Hyperlipidemia)

Cardiocerebrovascular Diseases, Metabolic Diseases, Cancer Diagnosis, Histology &
Organ Regeneration

Vaccine(Infection, Immunity), Diagnostic Device(Infection, Immunity, Cancer,
Cardiovascular), Therapeutic Agent(Musculoskeletal, Cancer, Cardiovascular)

Genomics(Cancer, Depression), IT Fusion Technology, Stem Cell(Pluripotent, Adult),
New Drug

Conquest of incurable Diseases using the Stem Cell Treatment Technology
(Neurological Diseases, Ophthalmological Diseases, and Musculoskeletal Diseases),
Development and Commercialization of Diagnostic/Therapeutic Technologies for the
Prevalent Diseases of Next Generation(Cancer, Infertility, Anti-aging)

Cancer, Neurology, Cardiac&Vascular, Transplantation, Genome, Stem Cell &
Regenerative Medicine, Biotechnology

Cancer, Inflammation-metabolics, Fusion Medical Devices, Brain-neuroscience,
Biotherapeutics

New Drug(5 Anti-cancer Drug, Infectious Diseases Drug, Senile Diseases Drug, Molecular
Imaging Technology Development), Cell Therapy, Medical Device, Big Data

Immunological Diseases(Allergy, Autoimmune, Immune Diseases of skin),
Cerebrovascular Diseases, Hearing Loss, Osteoarthritis, Geriatric Diseases

Immune/Infection, Cardio-Cerebrovascular, Metabolic Disease, Brain, Cancer, Stem Cell,
Medical Devices/IT

X Source: Korea Health Industry Development Initiative 2018

26
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V. Conclusion
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Korea: Looking at the Next Era of ARM < ,sc
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v The geographical center of the "most rapidly growing” market in the world
v" Favorable government support with excellent regulatory environment

v Leading commercial development and technologies of RM

v" First class medical centers with experienced medical scientists

v' Abundant early adopters seeking advanced therapies

v Innovating patient access and translational process of RM

2019-07-16
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Korea As the Heart of RM in Northeast Asia
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Having the “most number” of cities with
over 1 million people in 3%zhr flight

More than 60 cities with over 1millions

Korea: Seoul, Pusan, Incheon, Ulsan, Daegu, Daejeon
Japan: Tokyo, Osaka, Hiroshima, Nagoya, Yokohama
China: Beijing, shanghai, Qingdao, Hangzhou, Dalian

Taiwan: Taipei, Kaohsiung

Driving the “most strong” economy

* Northeast Asia accounts for 28% of global GDP

Located at the center of the “fastest
growing” healthcare market in the world

* The market share will reach 26% in 2016
+ United States 30%
* Europe 18%

29
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Strategic Center for Regenerative Medicine (SCRM)

= A non profit and nonpartisan strategic and operational sponsor for stem cell and RM industry
= SCRM is commissioned by MoHW in order to work on a new initiative to promote industry with
hands-on support in addition to dramatically rising government grants for R&D

* Network Development Support + Paper, Patent, Products Analysis
(Domestic and international) * Market Research

./ i

Commerciali-
zation

H&D Support

v

+ Technology Commercialization * Policy & Technology Strategy
support Design

Successful Commercialization
of Innovative Therapeutics

2019-07-16
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New Voyage For Blue Ocean
With Strategic Partnership Between Korean Co & Overseas Co
Backed By Tailored Support from CARM & SCRM

Yes, Korea!

Attractive opportunities in Asia

company and researchers
from EU, US and Asia

Superb Infrastructure

."..::.::’-.
Excellent Human Resources ,_.*‘ 0
K 3 .‘ '0-'-‘
o "‘..0 . o_ Joint
.. o > T Ventures
Favorable Policies 0%
For foreign invest o ¥
SCREM

Strategic Center for Regenerative Medicine

Hospitable living environment

Korean company and
researchers

2019-07-16
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