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Cover Story

Confocal Raman spectroscopy to study in vivo skin penetration of retinol

Understanding the penetration of pharmaceutical or cosmetic
actives through the skin is increasingly important to enhance the
bioavailability of the actives. Validating the transport through the skin
and subsequent improved efﬁcacy of the delivered actives is critically
important not only for formulation development but also for
obtaining approvals from the regulatory agencies. For this reason,
clear understanding of penetration of actives into the skin at the
molecular level is required to optimize the transdermal delivery
systems. Due to experimental difﬁculties, however, most work on
transdermal delivery has utilized methods that are mostly ex vivo and
invasive, such as tape stripping and biopsies. Thus, techniques that can
be used for in vivo measurement can provide great potential beneﬁts
for researchers in the transdermal area.
One optical technique that is uniquely useful in the study of skin
permeation is confocal Raman spectroscopy, which is a powerful
method to examine various compounds without any labeling. Recent
advances in the instrument allowed fast imaging of spatial distribution of chemical compounds inside biological samples. The technique
has been used for in vivo assessment of concentrations of absorption
enhancers and actives in topical drug delivery [1,2]. The article by
Mélot et al. in this issue [3] has demonstrated that confocal Raman
spectroscopy is indeed a powerful tool for in vivo studies of drug
delivery through the stratum cornea. The authors of the study have
clearly shown that one can visualize penetration of retinol through the
stratum cornea into the living, target tissue. The time-lapse measurement shows whether penetration of retinol through the skin is aided
by the use of the penetration enhancers, and if so, how much and how
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fast. The work by Mélot et al. further shows that confocal Raman
spectroscopy is able to differentiate the efﬁciency of different types of
penetration enhancers on in vivo retinol delivery. This is the ﬁrst
detailed study showing the relative efﬁciencies of different penetration enhancers applied in human skin. There is no doubt that confocal
Raman microscopy will make unique contributions to the in vivo study
of skin permeation of various drugs, and thus to the development of
novel vehicles for transdermal delivery.
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