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This article describes electrochemical single molecule measurement based on biological nanopores
embedded in planar lipid bilayer membranes. Pore-forming membrane proteins have been used as the
sensing element and they allow label-free detection with a high signal-to-noise ratio at the single molecule
level. One of the important things for the nanopore measurement is the stability and reproducibility of the
lipid bilayer membranes. To improve the durability of the nanopore sensing with lipid bilayer, we proposed
droplet contact method. In this method, a lipid bilayer is formed at the interface between contacting two
droplets in an oil/lipid mixture, and the stability and reproducibility of the bilayer membrane are improved
using this method. In addition, we also proposed a method for the rapid and highly selective nanopore
detection using a DNA aptamer. The DNA aptamer recognizes the target molecule with high selectivity. We
successfully detected a low concentration of cocaine within 60 s using a biological nanopore embedded in a
lipid bilayer.
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