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Expression of an artificial action potential and its application to screening
devices for drug side effects
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In recent years, the risk evaluation of potential drug side effects to the
heart is indispensable in drug discovery, and it is highly desirable to construct an artificial
system for this evaluation. In this study, we tried to develop a screening platform for potential
drug side effects based on artificially formed bilayer lipid membranes (BLMs) that can express
action potentials. However, we faced an issue of a low efficiency in incorporation of ion-channels
that are necessary for generation of action potentials. To address this issue, we investigated the
process of ion channel incorporation and found that application of appropriate centrifugal forces
during the incorporation process lead to a dramatic enhancement of the incorporation probability
from ca. 6% to ca. 70%. We also investigated development of high-throughput assay systems for the
ion channels and succeeded in simultaneous recordings of hERG channel activities in BLM systems.
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