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The biological membrane is a natural biosensing platform that enables selective and sensitive detection
of specific signaling molecules in the presence of diverse coexisting molecules. We developed a
methodology that achieves selective and sensitive biosensing by combining a model biological membrane
and a nanometer-sized gap structure on glass substrate. The model membrane comprised |ithographically
patterned polymeric and fluid lipid bilayers. The polymeric bilayer was bonded to a polydimetylsiloxan
(PDMS) sheet by using an adhesion layer with a defined thickness (several tens nanometer), which resulted
in the formation of a nanometric gap structure between the fluid bilayer and PDMS (nanogap-junction).
From a mixture of proteins only the target protein was selectively transported into the nanogap by
specific binding to the membrane via molecular recognition and lateral diffusion in the lipid bilayer.
The selective entry and reduced background noise in the nanogap-junction drastically enhanced the
sensitivity towards the target protein. The nanogap—junction represents a conceptual ly new platform
of highly selective and sensitive biosensing that should have broad applications in diagnostics




