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Preservation of skin in a “close-to -native state“ without the loss of lipids can be achieved
by high-pressure freezing, followed by cryo-sectioning and investigation in a Cryo-TEM
(sections) or Cryo-SEM (remaining “bloc-face”). Therefore, vitrified samples were cryo
sectioned at 100 K and investigated in the frozen-hydrated state at 103 K . An alternative
way to minimize loss of lipids and ultra structural changes, as determined by mass spec-
troscopy, is freeze-substitution in the presence of acetone saturated with uranyl acetate
and embedding at low temperatures followed by sectioning and investigation at room tem-
perature (1).
We compared the skin ultrastructure in cryosections (Fig. 3C ~70 nm thickness) with that
of skin in resin sections (Fig. 3A&B) to determine the structural changes occurring with
each procedure. We found ultrastructural details e.g. corneodesmosomes and lamellar
bodies, in the process of fusion with the plasma membrane at the SC/S.granulosum inter-
face in both types of sections. Cryosections show a strong deformation in the direction of
the sectioning process. These deformations render study of the fine structure to a difficult
task, and interpretation of fine details can only be performed in selected areas of a cryo-
section whereas no deformation of the structure could be found on the corresponding
“bloc-face” observed by Cryo-SEM (2).
Our experience shows, nevertheless, that it is possible to investigate the ultrastructure of
skin without the use of any chemical fixatives or dehydration techniques. But it also clearly
reveals a significantly different lipid and protein (e.g. filaggrin) distribution when samples
were chemically fixed prior to high pressure freezing (Fig.1&2). In general lipids are redis-
tributed over the entire epidermis during or after the chemical fixation process (Fig. 1A),
whereas protein e.g. filaggrin are masked by the chemical fixative (Fig. 2A)!
Consequently, a routine comparison of the lipid structure and a better understanding of the
ultrastructure of the viable skin and mainly the skin barrier are only possible by comparing
EM and LM data (3) of skin biopsies, which have been prepared by „close-to-native state“
preserving preparation protocols and approved by cryosectioning for cryo-TEM.
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Figure 1-3: High pressure frozen human skin biopsie; 1-3 A) chemical fixation prior to high
pressure freezing followed by identical freeze substitution in Acetone/UrAc as for 1-3 B).
3C Frozen hydrated TEM section. Labeling for filaggrin (1A-B) and glucosylceramid 3 (2A-
B).
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