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高分子電気化学トランジスタ素子の特性制御と神経模倣素子応用
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The development of conjugated polymer materials with electron (or hole) transport properties has played a 

major role in the development of organic electronics. On the other hand, polymers with "mixed conductivity," 
which transport both electrons and ions, have been attracting attention in recent years. Herein, sequential 
soaking process was introduced to show a facile preparation of water resistance mixed conducting films. 
Microscopic and spectroscopic techniques were used to monitor the process and confirmed that the ethanol 
soaking eluted the excess PSS from the film bulk, which stabilized the film prior to the water-soaking process. 
The obtained films acted as conductors and semiconductors on curved surface. A film deposited on a curved 
surface was successfully applied as the channel layer in a neuromorphic organic electrochemical transistor. 
This approach will enable integrated bioelectronic and neuromorphic applications that can be readily 
deployed for facile prototyping. 
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 The development of conjugated polymer materials with electron (or hole) transport properties has played 
a major role in the development of organic electronics. On the other hand, polymers with “mixed 
conductivity,” which transport both electrons and ions, have been attracting attention in recent years. Herein, 
sequential soaking process was introduced to show a facile preparation of water resistance mixed conducting 
films. Microscopic and spectroscopic techniques were used to monitor the process and confirmed that the 
ethanol soaking eluted the excess PSS from the film bulk, which stabilized the film prior to the water-
soaking process. The obtained films acted as conductors and semiconductors on curved surface. A film 
deposited on a curved surface was successfully applied as the channel layer in a neuromorphic organic 
electrochemical transistor. This approach will enable integrated bioelectronic and neuromorphic applications 
that can be readily deployed for facile prototyping.
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図１ （a）ピペットチップ上に作製したOECTデバイスの写真と模式図．（b）PBS緩衝液中で作動
させたデバイスの出力および（c）伝達曲線．（d）OECTsにおけるPPD試験． （e）OECTの
パルス間隔の関数としてのベースラインからのドレイン電流の落ち込み．（f）様々なパルス
間隔を持つパルス列を印加した際のOECTにおける適応試験．
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