Sensors and Signal Processing of Biosignals in Project 3DNeuron

Abstract: The technological aim of the project 3DNeuroN has been to develop a 3D environment for
seeding neuronal cells under natural conditions as possible. To cultivate the neurons in vitro and to
measure their electric activity while growing, it was necessary to develop a 3D microsensor array.
The electrodes must not have galvanic contact with the neurons because of electrode voltage.
Galvanic passivation was required. Hence we constructed capacitive sensors by electrical insulation
of that metallic electrodes. Because of technological constraints development of in-situ analog and
digital chips as front end on the sensors was necessary. In the first version of the 3D sensor array, we
built 800 channels simultaneously sampling into 10 data streams. The following signal processing
methods had to clear the local 3D activity of neurons based on the spatiotemporal analysis of
received data. For this, we developed new techniques and adapted known signal processing
algorithms. After this measurement phase, we added the technological option to stimulate the
neurons through the same sensors. We converted the sensors partly to actors simultaneously.
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