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Microelectrode arrays (MEAs) have been in use over the past decade and a half to study multiple aspects 
of electrically excitable cells. In particular, MEAs have been applied to explore the pharmacological 
and toxicological effects of numerous compounds on spontaneous activity of neuronal and cardiac cell 
networks. The MEA system enables simultaneous extracellular recordings from multiple sites in the 
network in real time, increasing spatial resolution and thereby providing a robust measure of network 
activity.
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Introduction

In the mid-70s the young neurobiologists Guenter Gross and Dieter Weiss, who worked 
under the guidance of the renowned neuropathologist Georg Kreuzberg at the Max 
Planck Institute for Psychiatry in Martinsried, Munich, shared the idea of   “eavesdrop-
ping” on the “conversations” between cultured neuronal cells. For this purpose, how-
ever, they lacked the appropriate spyware.

In 1979, Gross published an article [4] describing a tissue culture chamber which 
bottom was covered by a dense grid of microelectrodes, created by photo-etching and 
electroplating. He considered that such a camera can be used for simultaneous long-
term recordings of the extracellular electrical activity of more than 30 individual neu-
rons in culture. However, a number of problems had to be solved - the substrate must 
not be toxic to the culture, the electrodes must be well insulated, with only their tips 
allowed to communicate with the neurons. And he had an additional goal – to find elec-
trodes which are completely transparent to allow light-microscopic observation of the 
morphological characteristics of neurons during treatment.
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