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TOPIC:
Sensing electrical activity of live neuronal networks in a dish- engineering and neurobiological applications

ABSTRACT:

A neuroelectronic hybrid system developed jointly with an interdiscipilinary faculty will be described
wherein live neuronal networks cultured on a multielectrode array (MEA) obtained by dissociating
neurons from the rat brain was used to control an obstacle avoiding robot. Real time signal processing
was done by a DSP connected to the MEA. The input from the sensors in the robot was communicated to
the neuronal network through Wi-Fi link which stimulated the neuronal network. The output from the
neuronal network was communicated to the robot using Wi-Fi link. This required temporally encoding
inputs into stimulus patterns using a small set of electrodes such that the neuronal culture’s output could
be directly decoded by simple linear discriminants using perceptrons.

A neurobiological application will be discussed where we have attempted to understand changes in the
neuronal network activity during epileptic seizures using an in vitro model of epilepsy. Analysis of network
connections showed that the ‘small-world” network topology is lost in ‘epileptic’ cultures.
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