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Abstract:

Neural electrodes are the primary functional elements of neuroelectronic devices
designed to record and electrically stimulate. Our main research topics are the design
and characterization of neuron-interface interactions, and the development of
flexible neural interfaces for in vivo and in vitro applications.

Microelectrode arrays (MEAs) are typically used to interface neurons with electronic
devices. However, there is an urgent need for improvements in the strength of signal
detection, precision of neural modulation and biocompatibility. On the one side we
are developing nanomaterial-based MEAs with advantageous physical and chemical
properties that also lead to improved cell-electrode coupling. In particular, we have
designed a combination of vertical nanostraws with nanocavities, resulting in stable,
non-invasive and long-term recording with sub-threshold resolution. On the other
side we are using surface plasmon resonance microscope (SPR) to investigate the
interface between electrode and neurons in real time (in the imaging mode) and
measure the distance between the cell membrane and the gold surface (in the
scanning mode). Both these measurements work in situ and without chemical
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