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In this Ph.D. thesis study, I report that multi-phase supported lipid bilayers (SLBs), which have not been formed by
conventional techniques, are fabricated at room temperature by combining a solvent-assisted self-assembly and a newly
designed microfluidic chamber and characterized subsequently without exposure of the bilayers to the air. The
characterization by fluorescence microscopy, fluorescence recovery after photobleaching, and atomic force microscopy
revealed that the solvent-assisted self-assembly enabled to form uniform SLBs at any composition ratio of liquid phase
1,2-dioleoyl-sn-glycero-3-phosphocholine (DOPC) and gel phase 1,2-dipalmitoyl-sn-glycero-3-phosphocholine (DPPC).
From the characterization, I found that the composition ratio of DOPC and DPPC in the precursor solution was well
reproduced in the SLB. Moreover, I recognized that the diffusion coefficients of the labeled DOPC in the SLBs and the
thickness of SLBs decreased with increasing the fraction of DPPC. This result indicated that DPPC (gel phase) increased the
average interactions between phospholipids in SLBs, resulting in the low fluidity of the phospholipids and the suppression of
the thermal undulation of SLBs. Through this study, I conclude that the solvent-assisted self-assembly is a robust technique
to form SLBs with precise control of any composition of phospholipids. Taken together, this technique is able to become a
robust platform that supplies multi-phase SLBs to elucidate mechanisms of cell responses and to develop biosensing
applications.
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