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Ultra-sensitive electrochemical detection of neurotransmitters based on
nanoscale adsorption phenomena
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The detection of neurotransmitters using carbon nanotube electrochemical
sensors was studied towards improvements in sensitivity and selectivity by utilizing the interaction
with carbon nanotube surface, metal nanoparticles, and molecules such as phenylboronic acid. In the
detection of dopamine, we found out that the sensitivity was improved by modification with gold
nanoparticles and that selective detection was possible even in the presence of ascorbic acid by
detecting reaction products with phenylboronic acid. Furthermore, for the purpose of realizing
machine learning in the sensor, we demonstrated reservoir computing operation using carbon nanotube
electrochemical sensors and found out that surface modification can improve the computational
performance.
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