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Adult Cell Dominates the Rising Stem Cell Market
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North America stem cells market, by
product, 2012 2020 (USD Million)

120 USD
billions

Pluripotent stem cells:
Tumor risk
Epigenetic aberration
Ethical concern



http://celltrials.info/2017/04/07/marketed approveds3 products were approved by more
than one jurisdiction.
(Provenge, Prochymal, and MACI). Rita YH Huang

Future Hope for Human ESC Clinical Trials

2011 2015 AMD

2015 Asia MD Patients

2018 AMD

ACT (Robert Lanza)
Macular degeneration ESC clinical trials are ongoing.



2013 Clinical research

The first patient, a 70-year-old woman, was 
treated with iPSCs and was reportedly in 
good health.

2014 CT I

iPSC CT for Age Related Macular Degeneration in Japan
Autograft and Allograft (2012 2018)

2012 Nobel Prize Winner

2015 CT II halted

A pioneering stem cell trial has been
halted after genetic mutations were
discovered in the cells of the second
trial participant. One of the mutations
may carry a remote risk of cancer.

2016
CT Resumed

2017 iPSC Allograft CT

2018 iPSC Allograft
SAE

iPSC Derived Cell Sheet for Cardiovascular Disease

May 18, 2018

Prof. Yoshiki Sawa, Osaka University



Nature. 2018 May;557(7707):611 612
May 29, 2018

Prof. Yoshiki Sawa
Osaka University

iPSCs for Parkinson’s Diseases

July 30, 2018

Prof. Jun Takahashi
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Adult cells: Adult stem cells, Adult cells, and Immune cells
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Cell Type for Cell Therapy

Product Insights
1. Adult cells dominate the industry.
2. Safety is the first priority, then the Efficacy.
3. Key technologies are cell production, acquisition,
cryopreservation, sub culture, and expansion.

4. Low contamination probability during expansion and sub culture,
and better acceptance by human body is very important.



Failure of Adult Allo MSC (Osiris)
Phase III aGvHD CT in Japan

Mesoblast Ltd

There are no statistical difference between prochymal and placebo on the
primary endpoints for either the steroid refractory (35% vs 30% n=260) or the
first line (45% vs 46% n=192) GvHD Phase III clinical Trials.

2012 BMMSC Allograft/aGVHD
New Zealand/Canada

Industrial Allo-MSC Product Failure Analysis

Culture expansion 
Serum culture condition (Niche)
Epigenetic (Aging-related)
Reprogramming and senescence
Tissue/Donor variance
Cryopreservation
Immunogenicity: HLA

We Need Quality Control for Cell Products



MSC Heterogeneity,  Steven R. Bauer, 2015 ISCT 
YH Huang, et al., 2009 FASEB J
YH Huang, et al., 2014 Mol Human Reprod
Kuo et al., 2018 Stem Cell Reports
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MSC Therapy Risk
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Mitochondria and
small molecules
including calcium ions
and glycoproteins
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Immune Cell Cancer Therapy

NKG2D

Antigen
Neoantigen

CAR T
CD16/ADCC

EMBO reports (2007) 8, 1024 1030



CART Clinical Trials on CD19 are of Efficacy

50% of all registered CAR cell trials are targeting CD19 80% of all registered CD19 CAR cell trials are CR/PR or SD

Immune Cellular Therapy CT Worldwide
(Till 2016)

1. Total number of CAR cell therapy trials in China until
2016 was 113 (China).

2. 38 academic institutions and hospitalswere identified
as sponsors of CAR cell therapy trials in China.

Phases of CAR cell therapy trials registered worldwide
Bersenev, Alexey (2017)
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CART Clinical Risk
USA Juno Therapeutics Terminated CART Clinical Trails in 2016 Dec

The total number of deaths is now five.
2016
Juno Therapeutics said two more patients had died
after suffering brain swelling during a trial of its
experimental genetically engineered leukemia drug,
bringing the total up to five.

December, 2016

Celgene buy Juno for $9 billion USD.
May 6, 2018

CART Clinical Risk
USA Juno Therapeutics Terminated CART Clinical Trails in 2016 Dec

Juno Therapeutics, Inc stock price is quickly going up in 2017!!

Jan 22nd, 2018



August 28, 2018

Global CART Cell Therapeutic Company
(Till 2018)

1. A total number of companies in the dataset is 215.
2. There are 68 companies (1/3 of all immunocellular

companies worldwide) only in China.
No CART company in Taiwan (2018)
A BERSENEV FEBRUARY 2, 2018/115 Companies



Cell Therapy and Regeneration Medicine

Cell
product

Cell sheet
(cell + scaffold)

Organoid
(cell + 3D printing)

Stem Cells

Growth factors
Cell  signaling

Scaffold
microenvironments

Stem Cell based Tissue Engineering

The story of Claudia Castillo

Paolo Macchiarini., et al.
Clinical transplantation of a tissue engineered airway. Lancet, 2008



Macchiarini P (2011). "Bioartificial
tracheobronchial transplantation. Interview
with Paolo Macchiarini". REGENERATIVE
MEDICINE 6 (6 Supplement): 14–15.

2014

2016

Artificial trachea
researcher responds to
misconduct report
June 26,,2015

Regenerative Medicine
Researcher Cleared of
Scientific Misconduct
Charges
Aug. 28, 2015

3D Bioprinting and Regeneration Medicine



Cell Sheet and Regeneration Medicine

Prof. Teruo OKANO

Cardiac patch

Prof. Tatsuya SHIMIZU
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2018 MOHW
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Special Management Regulation Amendment
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Special Management Regulation Amendment


