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Technical Note

A Simple Microwave Technique for the Separation of
Epidermis and Dermis in Skin Uptake Studies
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epidermal-dermal retention.

To evaluate topical/transdermal dosage forms and pro-
drugs, determination of the drug distribution within different
layers of the skin is becoming increasingly important. In the
past, almost all emphasis was placed on the permeation pa-
rameter. This communication is to introduce a new method
of separating epidermis from dermis to study skin retention
in these layers. In the present method, the skin is exposed to
microwave energy in a conventional ‘‘household” micro-
wave oven. A 1-cm? skin sample was placed in a glass petri
dish and then in a microwave oven. Through several trials, it
was determined that an exposure of 6 to 12 sec at me-
dium-low setting was sufficient to allow a separation of the
epidermis from the dermis of hairless guinea pig skin. The
microwave oven used in this case was Sharp Carousel II,
Model 5970. It was noted that the time of exposure was
critical. An overexposure was found to char the skin. One
actually has to calibrate the exposure time for the specific
skin area, point of placement in the oven, and particular
equipment being used. In our studies we have evaluated
skins from hairless mouse, furry mouse, nude rat, furry rat,
hairless guinea pig, furry guinea pig, and human cadaver. A
general observation was that thicker skins took longer ex-
posure times for the separation. After the exposure, the epi-
dermis was peeled off the dermal layer with the aid of for-
ceps. To do so, it was first necessary to lift the epidermis at
one or more corners with a scalpel. If an optimal exposure
time was used, the peeling process was easy. This micro-
wave technique is being successfully and routinely used in
our skin uptake studies from topical dosage forms in both in
vitro and in vivo experiments. In the in vivo studies, the skin
was excised from the animal prior to exposing it to micro-
wave energy.

In the case of the in vitro studies for the evaluation of
topical dosage forms utilizing finite-dose methods and verti-
cal diffusion cells, at the conclusion of a permeation exper-
iment, the cell was placed in a microwave oven. After an
appropriate exposure time, the cell halves were unclamped
and the epidermis was peeled off the dermis while the skin
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was still mounted on the cell. Depending upon the specific
experimental needs, either or both of these layers were used
to determine the drug content in the layers. It should be
noted that although this method is found useful in the deter-
mination of drug content in the skin layers at the end of an
experiment, it may have utility in the preparation of mem-
branes for permeability studies. However, additional work is
needed to ensure that the heat from the microwave does not
cause changes in permeability characteristics. In our work, it
was observed that the microwave exposure tends to shrink
the skin.

The microwave technique reported here is simpler than
the other techniques such as chemical (1-7), hot water im-
mersion and hydration (8-10), enzyme digestion (11-16), ad-
hesive tape stripping (17), and mechanical (18-20) methods.
The chemical method can affect the drug distribution in the
skin layers and can interfere with the drug assay. Of course,
depending upon the chemical used, the skin uptake proper-
ties can also be affected. The hot water immersion method is
disadvantageous because drug retained in skin layers can
leach out into the surrounding hot water. The enzyme diges-
tion method is suitable primarily to obtain the stratum cor-
neum layer and to collect epidermal cells. In addition, the
drug retained in the stratum corneum can leach out into the
enzyme medium. The adhesive tape stripping method pro-
vides mainly stripped skin, as opposed to epidermis/dermis
separation. Besides, this technique does not work on skins
which have been used in permeation experiments in which
skin undergoes hydration. The mechanical methods such as
microtoming are too cumbersome to use on small animal
skins and it is also not feasible to microtome precisely at the
epidermal/dermal junction.
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