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Abstract

Apart from the unquestionable success of electroactive organic materials in organic elec-
tronics, this group of compounds proved to be truly beneficial also in the wide-field
biomedical engineering. Electroactive materials are especially relevant in neural tissue
engineering, since the main function of neural tissue is the transfer of electrical pulses.
What is more, the application of external electrical pulses may have a tremendous effect
on the functionality of neural cells. For instance, through the electrical stimulation of de-
generated neurons, it is possible to restore their inherent functions. Such kind of therapy
relies on the implantation of microelectrodes or microelectrode arrays into the deep parts
of human brain, to transfer electrical pulses of specified amplitude, width and frequency
to the surrounding neural cells.

The neural microelectrode technology is based on noble metals and their alloys. Al-
though exhibiting beneficial electrical properties, these materials usually lack in biocom-
patibility, mainly due to their hard and smooth surface, so different from the wet, soft
and rough surface preferred for the interface with living tissue. Therefore, it is a common
issue that following the implantation, metal microelectrodes induce the inflammatory
state and the formation of a glial scar which significantly reduce chronic functionality of
neural electrodes. Currently, the experimental approaches to eliminate this foreign body
response are focused on developing anti-inflammatory neuroelectrode coatings, which of-
fer potential to enhance the electrode performance while providing a localized delivery of
anti-inflammatory or neurotropic drugs. Nevertheless, because of the complexity of the
design approach that needs to combine the electrical performance of the coating with
its biological response, there is still large room for further improvements in the existing
solutions of the neural electrode coatings.
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