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Development of Contactless and Label-free Measurement of Membrane Potential
Using Dual-Comb Spectroscopy
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Cells function physiologically via electrical activity. Contact measurement
using electrodes and optical mapping using voltage-sensitive dyes are commonly used to measure the
electrical activity of the cells. However, these techniques can only be used on single cells or
excised organs and are not clinically applicable. We constructed a dual-comb interferometer that
transmits an optical frequency comb through a sample and analyzes the interference waves with a
reference optical frequency comb. As a preliminary step of the in vivo measurement, we prepared a
sample with conductive thin films coated on both sides of glass to imitate a cell membrane, and
applied a potential difference between the conductive films to measure the interference wave with
the dual-comb interferometer. This experiment demonstrated the possibility of contactless,
label-free measurement of potential changes inside and outside the cytoplasmic membranes.
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