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The EPIGRAPH team

Christophe Bernard
Aix-Marseille Univ.

Neurological disorders, focus on epilepsy,
electrophysiology, in vitro/vivo models
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Intellectual property management, medical
device regulation, commercialization
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The organic electronic ion pump
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Graphene-enabled ion pumps

GABA neurotransmitter PAMPSA
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Graphene-enabled ion pumps
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Next-gen fluidic ion pump probes
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Next-gen fluidic ion pump probes

_ Glutamate sensing electrode I——
/ ]

Delivery pulses at -300 mV

. . » 240‘
Local delivery and (bio)sensing -
gzo

Excitatory neurotransmitter 5 10-
O 0-
glutamate 200
- 100 Q
0 3
--100 3
Precedent to brain-slice models of 2005
o &
epl |epsy 0 200 400 600 800 10_06400

Time [s]

II." blhlf\(/%glé\ll% Arbring Sjostrom et al. Adv. Mater. Technol. 5, 1900750 (2020) E p ‘ G RAD |_|



Next-gen fluidic ion pump probes
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Next steps: integrated sensors and iontronics

Electrode

Integrate graphene sensing electrodes...
And ion pump on single substrate

Status: laser-patterned RGO on parlylene-C

RGO
B ion channel
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Next steps: closed-loop sensing and actuating

sensor signal
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on-demand drug delivery

Sensor (glucose, etc.) and ion pump...
With closed-loop software/hardware control

Status: demonstrating RGO-enabled glucose OECT sensors,
developing software control
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WPs and timeline ...extended to end of 2021

WP1: Gr-based biosensor via laser processing, targeting seizure
occurrence (FORTH, M1-M24)

WP2: Gr-based jon pumps (L|U M1-M24)
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WPS: Management (L|U, OBOE IPR, etc.)
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Responsible Research and Innovation (RRI) topics

1. Medical implant ethics. How should we design
and plan to adhere to regulations?

2. Animal studies. How can we implement the
“Three Rs”: replace, reduce, refine?

3. Open science. How to balance open-access vs
oublication fees, etc?
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