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Current State of Clinical Neurorestorative

Therapies

* Stem-cell based therapies are a promising approach to many

neurological diseases...

Clinical Trial > Lancet Neurol. 2017 May;16(5):360-368. doi: 10.1016/S1474-4422(17)30046-7.

Epub 2017 Mar 17.

Safety and efficacy of multipotent adult progenitor
cells in acute ischaemic stroke (MASTERS): a
randomised, double-blind, placebo-controlled,
phase 2 trial

David C Hess ', Lawrence R Wechsler 2, Wayne M Clark 2, Sean | Savitz 4, Gary A Ford >,

David Chiu ©, Dileep R Yavagal 7, Ken Uchino &, David S Liebeskind °, Alexander P Auchus °,
Souvik Sen 11, Cathy A Sila 12, Jeffrey D Vest 3, Robert W Mays 14

Clinical Trial > J Neurol Neurosurg Psychiatry. 2020 Apr;91(4):396-401.
doi: 10.1136/jnnp-2019-322515. Epub 2020 Feb 10.

Intracerebral implantation of human neural stem
cells and motor recovery after stroke: multicentre
prospective single-arm study (PISCES-2)

Keith W Muir 1, Diederik Bulters 2, Mark Willmot 2, Nikola Sprigg #, Anand Dixit >, Nick Ward © 7,

Pippa Tyrrell 8, Arshad Majid 2, Laurence Dunn 1, Philip Bath 4, Julian Howell ', Paul Stroemer ',

Kenneth Pollock 1, John Sinden

Not necessarily neurorestorative! Maybe need functional cues?
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spontaneous action potentials

(APs) observed at multiple
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Applying spike detection, we
can generate raster plots

spontaneous action potentials
(APs) observed at multiple
electrodes
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Channels

MEA Raster Plot at 71 DIV
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MEA Raster Plot at 71 DIV
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ursting in-vitro vs in-vivo...

Delta waves first to appear in the brain Recordings performed at ~70 DIV:
~24 weeks (168 days):

Low frequency (0.3-1 Hz) Let’s investigate frequency of bursting...
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Calculate bursting...

Firing Rate (spikes/second)
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Calculate bursting...

Welch Power Spectral Density for MEA at 71 DIV
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18 ~0.35 Hz, similar

16 to fetal EEG!
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Does our culture mature over time”?
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Before “Training”

R W A...mﬁ\uu T,
NNE e ”; o T
e A A R

e L WG

. .,F..

A NSRS
g YW .l
LI /mw%%wh

26



Moving Forward...

Average Firing Rate )—b Threshold Comparison
* Challenges EEG guuuuuuuuuuuuuuuuuuuuug | [rae | (A
maintaining human nnneE = [ Negative | | positive | L=
cultures long-term = ?;/ﬁ" =rrhh
(>1OODIV) Transfer function E 4 % Error Feedback No Stimulation
nnnn S e o=
= O —
* Repeat experiments = =
_ =NIlINIIInININONNAnNIN =
(currently n=1)

* Explore different
stimulation
paradigms
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Hypothesis: repeated paired stimulation at two distinct network locations will change the
functional connectivity of the network. This scenario mimics the network training process where
one stimulation sequence serves as an input and the other as feedback.
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Observation 1: theAgp%%Pawgous firing rate of the
network did not substantially change upon
“training.”

Observation 2: the spontaneous activity is
significantly less correlated after “training,” i.e., the Input

. SR 7
functional network is significantly pruned. Channe TG
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