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Abstract

This study proposes a new biosensing method using open bipolar electrodes (OBPEs). OBPEs have the advantage of high flexibility

in the configuration of electrochemical cells and electrodes. However, there are few examples of their use in electrochemical biosensors

because the electrochemical reaction system is complex and there are fewer electrochemical detection methods to select for comparing

closed bipolar electrodes. Therefore, in this study, we aimed to realize a simple biosensor with OBPEs. To achieve the goal, we

fabricated a new sensing system with OBPEs and used the system for biomolecule detection. Non-faradic impedance spectroscopy was

used for detection. As a result, the sensing system detected the presence of bipolar electrodes as an impedance change. The change rate

of impedance was affected by the concentration of electrolytes and the distance between electrodes. Moreover, the sensing system

detected proteins immobilized on the bipolar electrodes. These results are significant because they provide new uses for OBPEs and

contribute to the development of detection methods for biomolecules.
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Fig. 1 Two types of BPE.
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Fig. 2 (A) Photo image and (B) schematic illustration of the sensor with OBPE. (C) A simple equivalent circuit model

for the sensing system.
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Fig.3 (A) Impedance spectra of open bipolar sensing system with and without BPE. (B) Influence of distance between
DE and BPE on impedance at 100 kHz. (C) Influence of PB concentration on the impedance change rate at 100 kHz

in the sensing system between with and without BPE.
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Fig. 4 Impedance change at 10 kHz by modification of
BPE with alkanethiols.
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Fig. 5 (A) Impedance spectra of MPA/Au and BSA/MPA/Au. (B) Time dependence of impedance at 100 kHz in BSA
immobilization. (C) Influence of PB concentration on the impedance change rate at 100 kHz between MPA/Au and

BSA/MPA/Au.
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