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Membrane proteins play very important roles in cells. Here, I will propose our
microfluidic technologies to form lipid bilayer membrane and vesicles. These technologies
are useful for producing a membrane protein chip: an array of single-species—specific
membrane proteins reconstituted into (1) planar lipid bilayers formed in microfabricated
holes and channels and (2) giant vesicles (giant liposomes) Planar lipid bilayers are
formed at apertures, 100 micron in diameter, by flowing lipid organic solution and buffer
alternately into an integrated microfluidic channel. Using this technique, multiple lipid
bilayers are formed simultaneously in a single chip, and channel currents through peptide
ion channels was recorded in parallel. Regarding giant vesicles, “blowing” a planar lipid
bilayer and deforming it into vesicles (1ike blowing soap bubbles). We have also developed
a simple method to make an array of the vesicles on a microfluidic chip. We believe that
these devices are useful for an efficient and rapid analysis of single—species—specific
membrane proteins.
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