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Development of highly sensitive affinity biosensor with interdigitated
microelectrodes
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Affinity biosensor based on electrochemical impedance spectroscopy possesses
attractive advantages. But the small signal intensity limits the detection performance. In this study, we
examined several attempts to increase the intensity using the interdigitated microelectrodes.

First, we intended to optimize the distribution of electric field on the electrode. The edge lines of
interdigitated electrodes were covered with Si0O2 layer to locate the electric field on the central area
of electrode. However, the sensing performance was not as good as normal ones. The result suggested that
a disordered surface may increase the performance. To examine this idea, we employed a mixed SAM. One of
the SAM molecule has a short and inactive terminal group, and the domains act as pin-hole defects. It was
found that the biosensor contains the 75 % areal pin-holes significantly improved the sensing
performance. We proposed a model to increase sensing performance by the pin-holes.
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