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RECONSTITUTION OF LIPOSOMES INSIDE THE INTERCELLULAR LIPID DOMAIN OF
THE STRATUM CORNEUM BY DILUTION OF PHOSPHOLIPID/OCTYL GLUCOSIDE
MICELLAR SOLUTIONS

O López1, M Cócera1, P Walther2, E Wehrli2, L Coderch1, JL Parra1 and A de la Maza1

1Dpto. de Tensloactivos, I.I.Q.A.B., C.S.I.C., C/ Jordi Girona 18-26, 08034 Barcelona,
Spain and 2ETH-Zentrum, Lab. for Electron Microscopy, Universitiitsstrasse 16, CH-
8092, Zürich, Switzerland

The use of liposomes in dermatology has become progressively popular in recent
decades. However, a controversy exists on the mechanisms of the interaction of
these vesicles with the skin.  Thus, there is not consensus that lipid vesicles dermally
applied really penetrate into skin and on the possible mechanisms of such
penetration.

In previous works we have studied the effect of liposomes1 and different solubilizing
agents2 on the stratum corneum tissue (SC), as well as the ability of SC lipids to form
liposomes3.  Taking into account that the structure of liposomes is similar to the
layered structure of the SC intercellular lipids, it is reasonable to consider the
possibility of application of liposomes as protective agents of this tissue. As a
consequence, in this work we sought to evaluate the protective effect caused by PC
liposomes on the SC structure against the action of the non-ionic surfactant octyl
glucoside (OG).  In addition, the ability of these vesicles to be reconstituted inside the
SC tissue was examined.  These studies were carried out in vitro using the technique
of high-resolution low-temperature scanning electron microscopy.

Treatment of the SC tissue with OG led to breakage of the corneocyte envelopes and
to the difusion of the protein material from the corneocyte into the intercellular domain.
The interaction of this protein material with the intercellular lipids caused a certain
alteration in the lipid structure that resulted in the formation of "rough structures”4.
Previous incubation of SC with PC liposomes drastically reduced these alterations,
this protection being associated with incorporation of about 10% of PC to the SC.  In
addition, in these samples, the presence of intact PC vesicles in the intercellular lipid
domain was detected after OG treatment and subsequent washing. This, and the fact
that the OG/PC molar ratio incorporated in the SC corresponded to that at which the
micelle-lamella transition occurred on dilution demonstrated the ability of PC
liposomes to be reconstituted inside the SC.  Hence, the presence of PC vesicles
inside the SC could be explained by the incorporation of an OG/PC micellar system
and the subsequent reconstitution in PC vesicles by continuous dilution during
washing.

1. L Coderch et al (1999), The effect of liposomes on skin barrier structure, Skin Pharmacol.Appl.
Skin Physiol., 12, 235

2. O López et al (1997), Study of the composition and structure of pig stratum corneum based on
the action of different solubilizing agents, Colloids Surfaces, 415, 123-124

3. O López et al (1996), Formation and characterization of liposomes from lipid/proteic material
extracted from pig stratum corneum, J.Am.Oil Chem.Soc., 73, 443

4. O.López et al (1998), Stratum corneum structural modifications by effect of different solubilizing
agents: a study based on high-resolution low-temperature scanning electron microscopy.
Perspectives in Percutaneous Penetration, Vol 6a, (Eds. KR Brain, VJ James & KA Walters),
STS publishing, Cardiff, p111
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