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Spinal neural interface and neuromodulation strategies to 5{)!”6&!
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achieve precise control of leg movements in rats and primates
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- Mechanisms underlying site-specific facilitation of move- A realistic computational model validated experimentaly and an
ment are poorly understood. Consequently, there is limited optimization algorithm lead to transversal multipolar strategies
information available on the optimal strategy for the design
and use of modemn interfaces like Multi-Electrode Arrays. A Realistic computational model B Experimental validation C Euristic optimization with

. . . a genetic algorithm

- We developed a realistic computational model of the rat roup anilppricepive s 0.5 Hz EES|
lumbosacral spinal cord [1]. 2 ° EEEEEEEEEE \ oo o

- We identified the spinal roots as the main target of Epi-
dural Electrical Stimulation (EES). ( )
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We used computerized simulations to find optimal stimula Thry & Evoked Muscle \m
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- Innovative multipolar stimulation protocols enhance the [T ER—— Wimed m)cwm
specifity of Epidural Spinal Cord Stimulation. : - 50 ms
- Results are translatable to non human primates. D Transversal design
12  to target the roots

- A new generation of spinal interfaces is proposed on (s
the basis of the results on rodents and non human primates. fis®
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Acute experimental results of multipolar neuromodulation A similar organization of the spinal roots
on spinal sacral segments in rodents in primates ensures the translatability
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We proved in acute experiments in rodents and non human primates,
that model-driven multipolar stimulation protocols can enhance
spinal cord stimulation specificity.

An innovative design for chronic
spinal electrode array

Layout of PDMS-based implant [2] CT view Transversal view We then developed a new concept of epidural array for locomotion
| with a transversal design to target specific roots

AN o at the lower lumbar or sacral levels.

R i Finaly, we implanted chronically in rats more than 2 months.
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