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Drug delivery relating to the thermal fluctuation of membranes by
multinuclear dynamic NMR
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Drug delivery to biomembranes is crucial as a primary stage of the
bioactivity in the cell. Lipid bilayer membrane is a dynamic structure where molecules are
always fluctuating under physiological conditions. The mechanism of drug delivery is related
to the molecular dynamics in such soft, fluid membrane interface. To gain insight into
molecular movements in membranes, we develop a noninvasive method to monitor dynamic
properties of drugs and lipid components in membranes by applying multinuclear
high-resolution solution NMR in combination with the pulsed-field-gradient (PFG) technique.



We have quantified the diffusivity, the kinetics of membrane binding, and the bound fraction of
the drug in situ by using large unilamellar vesicles of egg phosphatidylcholine as model cell
membranes. The combination of one-dimensional and PFG NMR serves to quantify the
kinetics of membrane binding where the bound and the free components are unable to
distinguish because of the rapid exchange on the NMR time scale. A small-sized 5-fluorouracil
and fluorinated bisphenol A, and a pentapeptide enkephalin are used as a model drug.
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