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WHAT HAPPENS IN A SPINAL CORD INJURY
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WHAT ARE THE BARRIERS TO REGENERATION
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Strategies for treatment

Prevent spinal cord injuries
Stabilize the spinal cord (surgery)
Prevent further acute damage

Promote healing and regeneration
* Clear cell debris
* Prevent inhibitors from working
* Promote growth (cells/pharmaceuticals)

Pain management, physical therapy and rehabilitation
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Cell strategies

Immune cells (clear debris)

Schwann cells

Olfactory ensheathing glia

Adult stem cells (mesenchymal stem cells)
Embryonic stem cells




() Mo Ongoing or recent trials

Procord/Proneuron

Patient-derived activated macrophages
nitial studies in Israel

Phase |l trial in US 2005 - 2008

50 patients enrolled

* Suspended for “financial reasons”




(F9) Miezearmeaiane - Planned trials

Miami Project to Cure Paralysis

* Schwann cells

* Myelin-forming cells from peripheral nerves
* Patient derived

* “pre-IND”




(F9) Miezearmeaiane - Planned trials

Olfactory Ensheathing Glia
* Cells from patients olfactory (smell-detecting) system

* Support cell that may promote nerve growth
* Uncontrolled reports from Portugal, China, Australia
* Phase | safety trial proposed in England




() Mo Ongoing or recent trials

Geron
* Oligodendrocyte progenitor cells (human embryonic)

* Safety study (phase I)

* Repalr lost myelin

* Complete

* <14 days after injury
Seven US centers
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QuickTime™ and a
YUV420 codec decompressor
are needed to see this picture.



FUiure Directions

QuickTime™ and a
YUV420 codec decompressor
are needed to see this picture.
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PCLF IN SCIATIC NERVE



STUDYING DIFFERENT CELL TYPES

IN SPINAL CORD INJURY

PLACE CELLS
INTO SCAFFOLD




QuickTime™ and a
TIFF (LZW) decompressor
are needed to see this picture.

QuickTime™ and a
TIF decompressor
are needed to see this picture.

QuickTime™ and a
TIFF (LZW) decompressor
are needed to see this picture.



HOW ARE WE DOING?

Normeal Rat Spinal Cord ~330,000 MIF/cord
(ai the T/L [2vel)

Total nerve finers ~3.,000,000/cord
7 cnannegls (300/cnhannel) ~5,600/scarfold
50% traverse frorm end to 2nd ~2,800
10% travel 0.5 mrm distally ~560

2% travel 1.0 mrn distally ~1-200

Need apout 10% of norrnel ~300,000 nerves



STRATEGIES ARE MULTIPLE

Conclusions



New aporozcr - adult stern cells
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MNew aporoach - adult stern cells as “delivery venicles”
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HYPE VS HOPE THE SHARKS AND SHYSTERS
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sorme sirmole “rules of inurno”

> T It is offered In a reputable insitution in
Nortn Armerica or Europe as pari of a clinical
trizal 1T 15 propaoly safe

> |f you nave to pay for the treat
oropaoly unoroven and unrelia

> |f you have 1o go to a inird country (2.q.
Mexico) It is probably a fraud
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And Questions??



WHEN WILL THIS BE COMING TO PATIENTS

U2

Polvrner scaffold

> Simple sin gle channel ‘sleevas’ already in clinical use for
~ ~ 1 r ~ ' I‘ ~ ~ ~) 1 f
repair of per r) 1zral nerves in U.3. and 2urope
2.9. Neurolac PCL Polyganics, Groningan; NeuraGen  Collagan Intagra, New Jerse
9. ¥y g g g y

v

> Plans to ininate trials of cornplex, biodegradanle, ‘srart’
scaffolds in peripnheral narve in ~2 years (U.3))

Adult Sterm Cells

> Bone mearrow stem call ransplants in cancer paient 31in

routine clinical llse Nnow

> Adult MISC trial to repair darnaged heart muscle plann - ad
o begin in ~ 2years (Ireland)

> OeG/orachial plexus trial to begin this yaar in U.i<

<
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WHEN WILL THIS BE COMING TO PATIENTS

2

soinal Cord Iniury (2 best guess)

> Prooi of concept and viocornpativility studias in
ozrionharal narve are ongoing

(U

> Injections of stern cells (adult autologous) and matr 14~
oound, recornoinant growin factors 2 - 4
> 0roof of safety
> acute “rnieuroproiaciye”

> Injecions of genetically modified siem cells ~5 ye 2ars
> 0roof of sajan
> Neurotropnic
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> Reconstructive approacnas with ermoryonic or adult
stz cells in organized mairices ~ 7-10 yaars
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WHAT HAPPENS IN A SPINAL CORD INJURY?

THE END RESULT



WHAT HAPPENS IN A SPINAL CORD INJURY?
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WHAT HAPPENS IN A SPINAL CORD INJURY?

Acute traumatic damage (Immediate)



WHAT HAPPENS IN A SPINAL CORD INJURY?

Acute traumatic damage (immediate)
2. Secondary haemorrhagic, inflammatory,
oxidative stress (1 -96 hours)
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