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Development of a fabrication method for cellular membrane-integrated nanofluidic
device utilizing nanochannel parallel two-phase flows

Kazoe, Yutaka
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Nanofluidics utilizing 100 nm spaces has developed and realized analytical
methods with ultra-high performances. On the other hand, cells and organelles with sizes similar to
micro/nanospaces have various functions, which can not be realized by conventional chemical methods,

and cellular membranes have specific roles such as ultra-high selective molecular transport and
active transport opposite to the concentration gradient. Therefore, to create new functional devices

by incorporating cellular membrane in nanochannels, this study developed a method to form lipid
bilayer in nanochannel utilizing our multiphase fluid control technology. Utilizing a nanochannel
with partial hydrophobic modification, stable manipulation of parallel two-phase flow was achieved.
Based on this fluid operation, we succeeded in formation of lipid bilayer at an interface between
two parallel channels with a 4000 nm depth for the first time.
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