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Gold-modified indium tin oxide as a transparent window in
optoelectronic diagnostics of electrochemically active biofilms
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Abstract:

Microbial electrochemical technologies (METs) are one of the emerging green bioenergy domains that
are utilizing microorganisms for wastewater treatment or electrosynthesis. Real-time monitoring of
bioprocess during operation is a prerequisite for understanding and further improving bioenergy
harvesting. Optical methods are powerful tools for this, but require transparent, highly conductive and
biocompatible electrodes. Whereas indium tin oxide (ITO) is a well-known transparent conductive oxide,
it is a non-ideal platform for biofilm growth. Here, a straightforward approach of surface modification of
ITO anodes with gold (Au) is demonstrated, to enhance direct microbial biofilm cultivation on their
surface and to improve the produced current densities. The trade-off between the electrode
transmittance (critical for the underlying integrated sensors) and the enhanced growth of biofilms
(crucial for direct monitoring) is studied. Au-modified ITO electrodes show a faster and reproducible
biofilm growth with three times higher maximum current densities and about 6.9 times thicker biofilms

compared to their unmodified ITO counterparts. The electrochemical analysis confirms the enhanced
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