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Research Summary

This review aims to provide an overview of the fabrication,
characterization, and validation of several types of flexible neural probes,
exploring the main advantages and drawbacks of these devices. Future
developments and applications are also covered. Overall, this review
aims to present the currently available flexible devices and future
appropriate avenues for development as possible guidance for future
engineered devices.

: Polyimide |
———— e e e e e SR : PDMS |
: Michigan probes : : Parylene i
: Utah arrays : i SuU-8 :

Silicon .
. . . Flexible neural Novel neural
Metallic microwires micromachined
probes interfaces
neural probes
1950+ 1970+ 2000+ 2020+

[ e e 1 P m s s ——— e
: Electrical : : Neurophotonics :
i Optical E i Wireless interfaces :
: Microfluidic : : New sensing interfaces i
——————————————————————————————————— ol b o o o —— -

Fig. 1 Overview of the evolution of neural devices.



Innovation points

® SUMMARY of the developed flexible neural probes, covering multiple
functions and applications:

e Electrical

e Optical

e Microfluidic

® PRESENTATION of a series of figures to summarize the different types of
flexible neural probes:

e Fig. 2 — lllustration of electrical flexible neural probes

e Fig. 3 — Artwork of optical flexible neural probes

e Fig. 5 — lllustration of a microfluidic flexible neural probe



Innovation points

® EMPHASIS in future developments and applications, showing the artwork
of a neurophotonic interface (Fig. 6)
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Fig. 6 (A) Artwork of a neurophotonic interface. A reduced dimension and lightweight PCB is fixed on the rat's head with the
optical source (that will provide the light for waveguide routes) and all the control, readout, and communication electronics.
The neural probe will be coupled to this PCB through wirebonding of pads. (B) Neural probe to be inserted into the rat’s brain.
The number of elements (microelectrodes, photodetectors, and simultaneous waveguides outputs) is merely representative.
Each waveguide route can lead to 2 simultaneous waveguide outputs for a specific illumination plane.
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