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In this study, we introduced ion channels such as membrane proteins into a
microfluidic device with a lipid bilayer membrane for drug screening of ion channels, detected the
characteristics of ion channels and their spatial location on the device with a specific current
detector, and investigated the elemental technology of the device that enables simultaneous scanning

of ion channel states with AFM. For the microfluidic device, we realized a stable means of forming

lipid bilayers without organic solvent contamination. We have also realized a method for the forced

introduction of membrane proteins using dielectrophoresis. A proof-of-principle demonstration of
the ion channel characterization and spatial position sensing device was completed. A highly
sensitive cantilever for AFM scanning of ion channels was realized.

MEMS microfluidics force sensor micro-TAS
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Fig. 3 Fabrication process of the separator
using micromachining technique.
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Fig. 4 Exerted electrical filed to introduce the proteoliposome quickly into the lipid bilayer
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Fig. 5 (a) Experimental device configuration, (b)
the composition of the electrode for DEP and (c)
the result of the liposome introduction into the
lipid bilayer.
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Fig. 6 Demostration of the pA current detection for the position detector of the ion channel on the lipid
bilayer on the microfluidic device
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Fig. 7 Conceptual view of the fabricated quartz cantilever for the ion channel scanning.
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Fig. 8 Fabricated quartz cantilever and the characteristics of the force sensitivity.
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Fig. 9 Theoretical optimization of the fabricated quartz cantilever
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