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Impedance is a measure of the ability of a circuit to resist the flow of electrical current. High impedance - meaning a close contact between a cell and a planar electronic device - is a crucial factor in the development of cell-based biosensors. In brain tissues the impedance is not modulated by the experimenter but gives an estimate of the extracellular space between neurons and glia cells. Here, the frequency dependent impedance of the extracellular space modulates the transmission of electrophysiological signals. 

The lecture will discuss the measurement of extracellular resistivity using impedance spectroscopy. In a first example we will consider a giant lipid vesicle that serves as model cell interfaced to a silicon chip. Alternating voltages are applied to the bath and the transfer function reveals the nature of the contact. This example can be easily extended to more realistic configurations, where real cells are coupled to solid substrates.
In the second part of the lecture we will discuss impedance measurements in brain tissues. In principle, the extracellular resistivity of brain tissue can be estimated measuring voltage transfer between single electrodes. Here I will introduce a non-invasive method that takes advantage of the thermal noise of the electrical resistance. The power spectral density of the voltage noise is used to estimate the frequency dependent impedance spectra. The method will be demonstrated for two examples: the neuron-silicon interface and the retina-silicon coupling.

Impedance measurements may allow controlling the contact and ultimately the success of cell-based biosensors and neuroprosthetic applications.

