Characterization of intracellular water investigated with terahertz
spectroscopy
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Broadband terahertz (THz) spectroscopy of a HeLa cell monolayer was performed to
quantitatively characterize the hydration state and the hydrogen-bond (HB) structure of
these intact human cells. Our analysis of broadband complex dielectric constant of the
HeLa cell monolayer in the THz region showed that about 24 % of intracellular water was
hydrated to biomolecules, exhibiting retarded reorientational motion than bulk water.
Also we found that water in the cell interior had a larger population of non-hydrogen-
bonded water compared to that of bulk water, indicating intracellular water forms a
"distorted" high-density HB network.
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