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Application of Raman spectroscopy in the quality control and in vitro

permeation studies of topical drug formulations
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[Abstract] Transdermal drug delivery offers advantages such as safety, convenience, and high patient compliance.
However, the complex structure of the skin and significant individual variability, particularly the barrier function of the stratum
corneum, result in generally low bioavailability for topical formulations. The formulation of topical drug products is complex, with
numerous factors influencing quality, which requires strict control of product quality. Raman spectroscopy, as a non-destructive
vibrational technique, combined with chemometric methods, imaging technology, and other spectroscopic techniques, can be
applied to study the key quality attributes of topical drug formulations. The applications of Raman spectroscopy in studies of the
crystal form, particle size distribution, excipient research, and in vitro transdermal experiments of topical drug formulations were
summarized. In particular, it focused on the use of Raman spectroscopy in the selection of skin samples for in vitro permeation tests,
the study of drug spatial distribution in the skin, and the interactions between drugs and the skin.
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