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Transdermal administration offers a good alternative for the
disadvantages entailed by oral administration. Therefore, an increased
interest is seen in the industry for skin permeability tests. Quantitative
structure-activity relationship (QSAR) models, including chromatographic
retention as a molecular descriptor, could provide alternatives for the
current in-vivo and in-vitro methods to predict the skin permeability
coefficient. In this PhD project, a fast and equally predictive
chromatographic method was searched for as an alternative for the
methods that are currently used to predict skin permeability of aspirant
pharmaceutical or cosmetic compounds.

As a first step, skin permeability models were built containing only
theoretical descriptors. In this way, the contribution of the
chromatographic descriptor could be evaluated for each analytical method
considered. In high-performance liquid chromatography (HPLC), a
classical octadecyl silica, an immobilized artificial membrane (IAM) and a
cholesterol-bonded column were tested. Furthermore, micellar liquid
chromatographic conditions were examined on both a particle-based and
a monolithic column (the latter offering the advantage of faster analyses).
Besides HPLC, ultra-high-performance liquid chromatography (UHPLC)
was applied to obtain an alternative high-throughput method. Lastly,
supercritical fluid chromatography was implemented to model skin
permeability, testing nine dissimilar stationary phases. Multiple modelling
approaches were each time applied, after which the obtained models were

compared to select the most suitable to model the skin permeability.
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