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We report on the hyperspectral coherent anti-Stokes Raman scattering (CARS) imaging of
cholesterol in ternary mixtures of stratum corneum lipids consisting of ceramide, stearic acid
and cholesterol, the three main lipid species of stratum corneum. Multiplex CARS
microspectroscopy [1] is used for spatially and frequency resolved spectroscopic
measurements with sub-micron and 5 cm™ resolution, respectively. The reconstruction of
linear Raman spectra from recorded multiplex CARS spectra is achieved by phase retrieval
using the Maximum Entropy method [2]. Based on the characteristic Raman bands of
cholesterol in both the C=C and C-H stretch Raman shift regions, we demonstrate the
quantitative determination of cholesterol concentration, and the formation of cholesterol-rich
domain structures in the electroporated stratum corneum model system.
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