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DIFFERENT FIXATION AND FREEZING METHODS FOR THE
MICROSCOPIC STUDY OF STRATUM CORNEUM

O LOPEZ', M COCERA', C LOPEZ-IGLESIAS? L CODERCH', A DE LA MAZA'
and JL PARRA’

'C.1.D.-C.S.1.C. Dpt. Tensioactius, Barcelona and 2 Serveis Cientificotacnics,
Universitat de Barcelona, Barcelona, Spain

The main function of the stratum corneum (SC), the barrier function, depends strongly
on the specific structure of this tissue. Thus, a number of skin studies are based on
visualization techniques’?. Cryotechniques have now proved 1o be the best method to
prevent drying artefacts in the study of biclogical materials. For very thin samples with
low water content (such as the SC) the chemical fixation followed by propane freezing
has resulted appropriate®, Otherwise, high-pressure freezing (HPF) allows :mmobthzeng
thicker samples without chemical fixation. In this technique the freezing guality is
variable and depends critically on the water content, this fact could be a reason of the
low use of HPF inthe SC study.

In this work a comparison between HPF of chemically unfixed SC samples and
propane-jet freezing of chemically fixed SC samples was established. The frozen
samples were freeze-fractured, coated with PYC and a) transferred to a scanning
electron mtcroscope under liquid mtrogen and imaged on a cryo-holder at low
temperatures’ or b) digested and observed in a transmission electron microscope, Our
results indicate that aithough both freezing technigues 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. However, when chemical
fixation and propane-jet freezing was used, the fracture plane did not show preference
to a specific way. These micrographs showed flat and smooth surfaces (fractures along
the lipid lamellae), sharps steps (fractures across lipid lamellae) and granular surfaces,
characteristic of the keratin filaments due to fractures across the corneocytes. 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 homogeneous fracture behaviour. Thus, depending on the methodology used,
we can favour a visualization of either protein domain (using chemica! fixation and
propane-jet freezing) or lipid domain (using HPF). These results could be very useful in
future ultrastructural studies in order to facilitate the microscopical visualization of
specific domains in the SC.

O Lopez et al (2000) Colloids Surf.A, 168, 115-123
M Fartasch et al (1993) Br.J.Dermatol, 128, 1-9

B Van den Berg et al (1999} J.Control.Rel., 62, 367-3
O Lopez et al (2000} Skin Pharm., 13, 265-272
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