Game Changer for Cell Therapy

Cell2in brings an innovation in Cell Therapies!!
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» Unmet needs in cell therapies

Cell Stem Cell (2016) 170

Kevin Eggan, Harvard University (top left);
Malin Parmar, Lund University (top right);
Masayo Takahashi, Riken (bottom lefi);

Shinya Yamanaka, Kyoto University/
Gladstone Institutes (bottom right).

CS5C: What are the pressing
technical challenges that need to be
addressed for full elinical potential
to be reached?

MP: In my field we now have wvery
good protocols for cell differentiation
and we know we can generate cells
that function on par with human fetal
DA neurons from PSCs. The challenges
that fie ahead are associated with
meeting the regulatory requirements for
cell production as well as safety and effi-
cacy testing prior to use in patients.
Related to this is the need to dewvelop
much better markers that predict the
in vivo therapeutic efficacy and authen-
ticity of grafied cells.

Molecular Therapy (2017) 1067

Perspectives on Manufacturing of High
Quality Cell Therapy

Isabelle Riviere’>>? and Krishnendu Roy*>°

Technological Barriers

Besides a few metabolites and culture condi
tions, such as pH or oxygen content, most
manufacturing platforms do not support
integrated analytical tools to measure cell
properties related to potency, safety, and
contamination. Process analytical technolo-
gies (PATs), indluding non-destructive, inte-
grated, and image-based sensors, that can
provide feedback on cell quality in real time
need to be developed."'

Achieving Large-

Scale, Cost-Effective,

Reproducible

Manufacturing of High-
Quality Cells: A Strategy

Through 2025

@I MLETETOA — Low Efficacies and High Manufacturing Costs due to the Lack of Quality Evaluation

For the United States to maintain and secure
its strong foothold in the dynamic cell-based

technologies industry, multidisciplinary

industry stakeholders—including researchers
in the fields of biology, chemistry, and physics;

equipment producers; cell and product
manufacturers; and regulatory officials—

must establish a collaborative U.S. cell

manufacturing community. By capitalizing on
existing expertise, technologies, and process
knowledge, the community can streamline

its efforts and accelerate progress toward

large-scale, cost-effective, reproducible
manufacturing of high-quality cells.

— WARMAMRGTT AR E ™ TERBRITHHRA

(2E,=E L Fx M, Stem Cell Reports, J. Clin. Inv., Sci. Adv., JSC, JCM, J Dermatol Sci. Fi2 XX 3R)

SCIENCE ADVANCES | RESEARCH ARTICLE

Stem Cell Reports

Article HEALTH AND MEDICINE

Glutathione dynamics determine the therapeutic
efficacy of mesenchymal stem cells for graft-versus-host
disease via CREB1-NRF2 pathway

Jisun Lim"?*, Jinbeom Heo'"?*, Hyein Ju'?, Ji-Woong Shin**, YongHwan Kim"?**, Seungun Lee'?,
Hwan Yeul Yu'?, Chae-Min Ryu"?, HongDuck Yun'?, Sujin Song'*, Ki-Sung Hong®,

Hyung-Min Chung®, Hwa-Ryeon Kim®, Jae-Seok Roe®, Kihang Choi’, In-Gyu Kim?,
1,2t

-OPEN ACCESS

Real-Time Monitoring of Glutathione in Living Cells Reveals that High
' Glutathione Levels Are Required to Maintain Stem Cell Function

Eui Man Jeong,'~ Ji-Hye Yoon,' Jisun Lim,"* Ji-Woong Shin," A. Young Cho,” Jinbeom Heo," Ki Baek Lee,
Jin-Haeng Lee,' Won Jong Lee,' Hyo-Jun Kim,' Young Hoon Son,' Seok-Jin Lee,' Sung-Yup Cho,’
Dong-Myung Shin,** Kihang Choi,** and In-Gyu Kim '-**

“Department of Biochemistry and Mokecular Biokogy, Seoul National University College af Medicine, Seoul 03080, Republic of Korea

Hinstitute of Human-Environment Interface Biology, Seoul National University College of Medicine. Seoul 0308), Republic of Korea

cine, Seoul 05505, Republic of Korea

ek Lax) Eui Man Jeong®!, Dong-Myung Shin
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Technologies
» Original Technology of Cell Quality Evaluation
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Technologies

> REIEY TP BRI ZE A1

Selection of High Quality Cells thru cell quality monitoring
=> Manufacturing of Consistent and High Quality Stem Cell Therapeutics

Stem cell manufacturing system

Master cell line
selection

Donors Tissues Master stem cell lines (Lots)

jididasiasnan 5
/}}’ & Hisaman E

jldsiaasianing s

Working stem cell stocks Expansion

Injection
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Technologies
» Disease-tailored Cell Therapies
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Technologies
» Selected references of Cooperation with Worldwide Bio-corporates and Research Organizations

Efficacy assessment of autologous stem cells and immune cells, and development of ¢
ell culture medium

Quality assessment of SVF(Stromal Vascular Fraction)

Quality assessment by uses for exosomes derived from stem cells

Mass production of exosomes derived from stem cells and development of their sepa
ration technologies

Culture and quality assessment of human pancreas cells

Efficacy assessment of autologous stem cells and immune cells

Quality assessment of hematopoietic stem cells

Quality assessment of donor cells for diabetes treatment (for clinical trials purposes)

Development of injectable cell preservation solution

Quality control for processes of massive cell culture

Development of supplement for cell culture medium

Development of 3D matrix for massive cell production

Development of cell line-specific chemically defined culture media

Development of stem ceII-deriveC.i exosome production and exosome separation tech
nologies for disease treatment
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O » Mass production system of high-quality stem cell therapeutics & Production of homogeneous nano-si

zed Extracellular Vesicles (Exosomes) :
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» Product Pipeline : Cell Therapeutics
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Development of Cell Therapeutics
» Multiple Sclerosis (Cell2MS)
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Development of Cell Therapeutics
» Multiple Sclerosis (Cell2MS)
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Development of Cell Therapeutics
» Graft vs Host Disease (Cell2GvHD)
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Development of Cell Therapeutics
» Graft vs Host Disease (Cell2GvHD)
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High-GRC MSCs(FreSHtraceriy A9 & BT 4H8) had enhanced therapeuti
c efficacy in GVHD (Lim et all. Science Advances, 2020)
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Development of Cell Therapeutics
» Ideopathic Pulmonary Fibrosis (Cell2IPF)
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Development of Cell Therapeutics
» Ideopathic Pulmonary Fibrosis (Cell2IPF)

Percent survival
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Development of Cell Therapeutics
» Graft vs Host Disease (Cell2GvHD)
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Development of Cell Therapeutics
» Graft vs Host Disease (Cell2GvHD)
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Development of Cell Therapeutics
» Intractable Asthma (Cell2AM)
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Monoclonal antibodies (2010)
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O 3 Development of Cell Therapeutics
» Intractable Asthma (Cell2AM)
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Development of Cell Therapeutics
» Animal aging/auto-immune-related Diseases (Cell2ARM)
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Development of Cell Therapeutics
» Animal aging/auto-immune-related Diseases (Cell2ARM)
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