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The outermost layer of mammalian epidermis, the
stratum corneum (SC), consists of thin keratinized cells
(corneocytes) embedded in a lipid-enriched intercellu-
lar matrix organized in lamellae. The main function of
the SC, the barrier function, is probably located in the
specific structure of this tissue. Thus, a number of skin
studies are based on visualization techniques (Van den
Bergh et al, 1999, J Control Rel, 62, 367-379). One
problem of these studies is the immobilization of the
SC structure for electron microscopy. Cryotechniques
have now proved to be the best method to prevent
drying artefacts in the study of biological materials.
However, a control of the freezing is necessary to
minimize the formation of ice crystal that could dam-
age the samples. In order to avoid this problem, suffi-
ciently high cooling rates have to be used. Chemical
fixation followed by propane-jet freezing and high-
pressure freezing (HPF) are presently well-established
techniques (Leforestier et al,1996, J Micros, 184, 4-13).
HPF is faster and allows to immobilize thicker
samples. However, the freezing quality is variable and
depends critically on the water content. In fact, for very
thin samples with low water content (such as the SC)
the chemical fixation followed by propane freezing has
also given appropriate results. In this work a compari-
son between HPF of chemically untreated SC samples
and propane-jet freezing of chemically fixed SC
samples was established. The frozen samples were
freeze-fractured, coated with Pt/C and transferred to a
scanning electron microscope under liquid nitrogen
and imaged on a cryo-holder at temperatures of about
113 K or digested and observed in a transmission
electron microscope. Our results indicate that although

both freezing techniques were appropriate for the
study of the SC ultrastructure, the plane of freeze-
fracture was different depending on the fixation and
freezing methodology used. In the samples frozen by
HPF without chemical fixation, the fracture plane laid
mainly between the lipid lamellae. As a consequence,
the micrographs showed in most cases flat and smooth
surfaces corresponding to the fracture between the
lipid lamellae (figure 1, arrow). However, when chemi-

Figure 1. Micrograph of stratum corneum frozen by HPF without
chemical fixation.
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cal fixation and propane-jet freezing was used, the
fracture plane did not show preference to a specific
way. These micrographs showed flat and smooth sur-
faces (fractures along the lipid lamellae, see figure 2
arrow), sharps steps (fractures across lipid lamellae,
see figure 2 arrowhead) and granular surfaces, charac-
teristic of the keratin filaments due to fractures across
the corneocytes (figure 2, open arrow). These results
seem to indicate that the HPF preserves the natural
behaviour of the SC, which has a tendency to be
fractured along the weaker areas, that is, along the
lipid lamellae. Propane-jet freezing of chemically fixed
samples, on the other hand, provides a more homoge-
neous fracture behaviour. Thus, depending on the
methodology used, we can favour a visualization of
either lipid or protein domains of the SC. These results
could be very useful in future ultrastructural studies in
order to facilitate the microscopical visualization and
interpretation of the complex images such as those of
SC and even of other samples in which different
domains coexist.

Figure 2. Micrograph of chemically fixed and propane-jet frozen
stratum corneum.
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