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Single bacteria sensing using nonlinear electrical impedance response in high
electric field created in nano-scaled space
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Through the demonstration of the measurement of a single bacterial particle

flowing in a microfluidic channel, we have demonstrated the electrical impedance measurement of a
single bio-nanoparticle under a high electric field. Furthermore, we developed an analysis method to

identify bacterial species from the measurement data using machine learning, and pioneered the
realization of a "growing sensor,” in which artificial intelligence grows in accordance with the
amount of measurement and improves the classification performance of bacterial species. As a result,

it was clarified that even if the size and material are the same, impedance characteristics can be
obtained depending on the surface condition. By utilizing these characteristics and also using

machine learning, we have demonstrated that bacteria of almost the same size can be classified with
an accuracy of more than 95%.
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model CNN RNN LSTM
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