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Supported Bilayer Formation and It’s Application
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Phospholipid vesicles spontaneously adsorb to solid surfaces, sometimes rupturing and  

fusing to form a supported lipid bilayer. These bilayers are useful biomimetic systems    for

elucidating the functions of biological membranes, by means of a number of surface  

analytical techniques.
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Research outcome

 We identified the mechanism of defect-induced vesicle

rupture. The ratio of this mechanism varies with the  

ionic strength of the solution.

 The amphiphile insertion in supported bilayers is  

dependent on the restricted/unrestricted bilayer areas

and the line tension arising along the bilayer edge.
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Our goal is to understand the formation mechanisms and properties of supported lipid

bilayers. In our recent study, a vesicle rupture pathway was identified.

Supported bilayers are useful models for understanding the interaction of amphiphilic

molecules with biological membranes. We investigated the processes of amphiphile

insertion using lipopolysaccharide and cholesterol-modified gelatin.

Advanced Research Topics

Lipopolysaccharide, cholesterol-modified gelatin

When the amphiphiles are bound to bilayers with

restricted areas, lipid fibrils extend (upper). When the

amphiphiles are inserted in bilayers with tunable areas,

bilayer area expansion occurs (below). The area

increase is dependent on the bilayer patch shape.

A phospholipid vesicle adsorbs on a solid surface (0 s),

and then a defect pore is created in contact with the

edge of the adsorbed region (2 s). After defect pore

expansion (10 s), vesicle rupture is induced from the

defect site, yielding a planar bilayer patch (12 s).
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