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研究成果の概要（和文）：電気化学法インピーダンス法によるセンシングは優れた特性を有する．しかし，インピーダ
ンス信号の微弱さが測定精度の低下を引き起こしている．そこで本研究では，信号強度の増大のための試みを行った．
まず櫛形電極の側面部を絶縁層で覆い，平滑な表面となる電極中央部に電場を集中させた．しかし，信号強度は逆に低
下する傾向が見られた．そこで分子長および末端基の異なる二種類の分子を用いて混合比の異なる単分子膜を作製し，
欠陥構造を意図的に導入した．測定の結果，多くの欠陥構造を導入した試料（75 % ）で高いシグナル強度が得られた
．これらの結果に基づき，構造欠陥によるシグナル増強のメカニズムを提案した．

研究成果の概要（英文）：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 SiO2 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.

研究分野： 有機薄膜工学

キーワード： 電気化学インピーダンス　バイオセンサ　免疫センサ
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