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Stroke Cell Therapy
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Transcriptomic Regeneration
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Mechanistic Division & The Future
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Stroke
Types & Mechanisms

Thrombotic
Embolic

Reperfusion

Hemorrhage j

LS e Ischemia
e s i T 0 BN Neuroimmune

o Ve Cell death
4 e J cascade
J Function loss




Stroke

CNS 1njury characteristics

STROKE

SCI

WM interruption

GM Loss

1. Tissue Integrity (matrix, vasc.)

2. Tissue repopulation

3. Tissue functionalization




Cell Therapy
State of the Art ?
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f THE NEW YORK MEDICAL JOURNAL, Juxe 28, 1890.
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SUCCESSFUL BRAIN GRAFTING.
Br W. GILMAN THOMPSON, M.D.,

TROFRMOR OF PETHIOLOAY IX THE XEW TYORK UNIVERAITT NEDICAL COLLROEX |
YINTING PHYRICIAN TO THE FRESBYTERIAN AXD THE NEW YORK HOSFITALS,

Arreurrs have been made to graft nearly all the differ-
ent tissues of the body. Skin, bove, teeth, muscle, nerves,
glands, eyes, macous membrave, etc., have all been grafted
with more or less success, but successful brain grafting has

dog’s left occipital region and transplanted into an opening of
the same size in the cat's left ocoipital region. Three days later
the cat was killed, The transplanted dog’s brain was fonnd
where it bad been placed, firmly adherent to the cat's braio
by & layer of fibrin, which varied from one foarth to half an
inoh in thickness. The cat was, of course, totally blind in the
right eye.

Ezperiment 1] —Another cat and dog were simultaneoualy
trepbived; 4 c. c. of brain tissue were excised from the dog's

right oocipital region and replaced by an equal quantity of cat's
braio from the same region. On the fourth day the cat's brain
was found adherent to the dog's by a layer of fibrin,

Stroke and Cell thercpy
A new idea?
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Stroke and Cell thercpy
By stander effect

CD13 + CD24 + CD44 + CD90 + CD105 +
CD106 + CD146 + CD166+ Stro-1+

CD14 - CD34 - CD45 -
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Trial number Trial name Current Study start and Duration Phase Sponsor No. of Cell type Cell dose Route Time from Reference
status end date [yl participants stroke onset
COMPLETED
1 NCT00152113 Compl 2005-2008 3 1 Research Hospital 5 Hematopoietic Stem Cell 5x 106 CD34+/kg, 1 x v Prophylactic (45)
10% CD3+/kg
2 NCT00473057 Compl 2005-2011 6 1 University/College 12 Autologous BMSCs 500 million 1A 90 days
3  NCTO00535197 Compl 2007-2012 5 1,2 University/College 5 Autologous BMSCs Max. 1 x 108 1A <7 days (46)
4 NCT01501773 Compl 2008-2011 3 2 Industry 120 Autologous BMSCs 30-500 million v 7-30 days (44, 47)
5 NCT00761982 Compl 2008-2011 3 1,2 University 20 Autologous BMSCs 1.59 x 108 1A 5-9 days (48)
Hospital
6 NCT00950521 Compl 2009-2010 1 2 University 30 Hematopoietic CD34+ stem 2-8 million ICb 6—60 months (49)
Hospital cells
7 NCT02425670 InVeSt Compl 2009-2010 1 2 Research Institute 120 Autologous BMSCs 30-500 million v 7-29 days 47
8 NCT00859014 Compl 2009-2013 4 1 University/College 25 Autologous BMSCs 10 x 106/kg v 24-72h (50)
9 NCT00875654 ISIS- Compl 20102017 7 2 Hospital 31 Autologous mesenchymal stem 100 or 300 million v <6 weeks
HERMES cells
10 NCT01287936 SanBio Compl 2011-2015 4 1,2 Industry 18 Autologous modified Stromal 2.5, 5.0, or 10 million IC 6-60 months (&)
Cells (SB623)
11 NCT01436487 MASTERS- Compl 2011-2015 4 2 Industry 134 Allogenic BMSCs (MultiStem) 400 or 1200 million v 2448 h (52, 53)
1
12 NCT01297413 Compl 20112017 6 1,2 Research Institute 20 Allogenic BMSCs 0.5-1.5 % 106/kg v >6 months
13 NCT02117635 PISCES-II Compl 2014-2016 2 2a  Industry 23 Allogenic NSCs (CTX DP) 20 million cells ICb <4 weeks (398)
14 NCT01678534 AMASCIS- Compl 2014-2018 4 2 University 19 Allogenic ADSCs 1 million units/kg v <2 weeks (54)
01 Hospital
15 NCT03080571 Compl 2015-2016 1 1 Industry 38 Autologous intra-arterial BM-  — 1A 0-15 days
MNCs
16 NCT02397018 CoBIS1 Compl 20152017 2 1 Research Institute 124 Allogeneic umbilical cord 0.5-5 % 107/kg v 3-10 days (55)
1V, intravenous, IT, intrathecal; IA, intra-arterial; IC, intracrainial; ICb, intracerebral; IN, intranasal.
ACTIVE
1 NCTO01151124 PISCES Not recr 20102023 13 1,2 Industry 12 Allogenic NSCs (CTX DP) 2,5, 10, or 20 million ICb 6 monthsto5 38)
years
2 NCT01716481 STARTING- Recr 2012-2017 S 3 Industry 60 Autologous MSCs 1x 106cclls/kg v <90 days (56)
2
3 NCT03296618 Not recr 2012-2018 6 1 Industry 18 NSCs (NSI-566) 12x107-8 x 107 IC 3-24 months
4 NCT02178657 IBIS Recr 2014-2018 4 2 Research Institute 76 Autologous bone marrow 2o0r5x 106/kg 1A 1-7 days (57)
mononuclear cells
5 NCT02448641 ACTIsSIMA Not recr 2016-2019 3 2 Industry 156 Autologous modified Stromal 2.5 or 5 million IC 6-90 months
Cells (SB623)
6 NCT02795052 NEST Recr 2016-2020 4 nd. Industry 300 Autologous BMSCs - IV,IN >6 months
7 NCT03371329 Recr 2017-2018 1 1 Hospital 12 Allogenic BMSCs 0.5,1,2x 106/kg IV,IT <72h
8 NCT03004976 CoBIS2 Recr 2017-2019 2 2 Research Institute 100 Allogeneic umbilical cord 0.5-5 x 107/kg v 3-10 days
blood infusion
9 NCT03629275 PISCESIII  Recr 2018-2019 1 2b  Industry 110 Allogenic NSCs (CTX0E03) 20 million ICb  6-12 months
10 NCT03545607 MASTERS- Recr 2018-2020 2 3 Industry 300 Allogenic BMSCs (MultiStem) 1.2 billion v 24-36 h (53)
2
11 NCT03570450 RESSTORE- Recr 2018-2020 2 1 University 15 ADSCs 1.1,2.1,2.5,3.1 x 106/kg v 2448 h
1 Hospital
12 NCT02961504 TREASURE Recr 2017-2020 3 2,3 Industry 220 Allogenic BMSCs, HLCM051 1.2 billion v 18-36 h
(MultiStem)
13 ACTRN12618000076279 I-ACT Recr 2019-2021 3 1 Research Institute 15 Allogenic hAECs 2,4,8, 16,32 millionkg IV <24h 39)

1V, intravenous; IT, intrathecal; IA, intra-arterial; IC, intracrainial; ICb, intracerebral; IN, intranasal.

27.3 %

38.6 %

Total=44

Stroke and Cell thercpy
Autologous

active trials

completed
B terminated + suspended
Bl withdrawn

KRAUSE | FRONT NEUROL | 2019
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Clinical Trial Success
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Chronic State — Stroke Patient
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ANCE Therapy
The idea

5 ANCE
implant




Rebuild lost
Structure (ECIM)

Angiogenesis
Neurovascular
Coupling

* Synaptogenesis

ANCE Thercapy
What Ecosystem?

* Neurogenesis
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Fibronectin
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ANCE Therapy
Mechanistic Validation
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ANCE - Cell culture

* Genetically Tagged
* EXxpoand Fully
3 « Human Grade

* Fully Characterized
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Neurovascular Integration
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ANCE-GFP | " ANCE-GFP
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Cortical Stroke (Mouse) ANCE in Stroke
ANCE cells Integrate and Repair
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ANCE Therapy
Translational Validation




ANCE

) | ,
nslational Platform

s




Mk-JO ANCE
Poan? Repair Cortical Motor Functions

Post-Lesion Recovery Post-ANCE implant Recovery

KAESER et al. | NEUROSUR | 2011



ANCE Therapy
Chinical Validation
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Initial ANCE
Validation

Brunet et al, 2005
Bloch et al, 2011,2104
Kaeser et al, 2011

Healing Stroke with ANCE
bench to the clinic

ANCE from bench to bedside - Milestones

Culture System
Optimization Final Validation
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Past and Current Acheivements

ANCE
First ANCE Patients
Patient (N =10)
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