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Summary. The role of structured water at the mem- 
brane-aqueous interface in regulating the water 
permeability functions of the epidermal horny layer 
(Stratum corneum) is not clear at present. The subject of 
this review is the effect of perturbed interfacial water 
structure on the relative water permeability properties in 
shrinkage experiments of reconstituted vesicle 
suspensions of ceramides and cholesterol in the gel 
phase. Water structure was perturbed by a series of 
reagents known to affect the phase equilibrium of lipid 
assemblies. Multilamellar bilayers containing synthetic 
ceramides N-palmitoyl-D-L-dihydrosphingosine, and N- 
oleoyl-D-sphingosine were used as model membranes. 
The reagent binding to the ceramide membrane was 
determined by fluorescence measurements with 1- 
anilino, 8-naphtalene sulphonate (ANS). A dependence 
of number of binding sites for ANS on the type of 
reagent was found. The change of relative water 
permeability with concentration of reagents was studied. 
Analysis of these data reveals that the anomalous 
behaviour of relative water permeability with the 
concentration of reagents used is due to concentration- 
dependent structural transitions of the bound water at the 
membrane-aqueous interface. Different possibilities of 
interaction of the reagents with the interface are 
discussed. At the end, it is suggested that the interfacial 
water in multilamellar ceramide structures may also 
contribute to the water holding and permeability barrier 
functions of cell membrane complex within the stratum 
corneum. 
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Introduction 

This review is primarily concerned with the effect of 
interfacial water on the passive permeability of ceramide 
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containing suspensions with multilamellar arrangement. 
It is known that the epidermal horny layer (stratum 
corneum) of mammals, birds, and reptiles contains 
multiple layers of lamellar membrane sheets occupying 
the intercellular space between the corneocytes. These 
membrane lamellae, which contribute significantly to the 
permeability barrier properties of skin, have an unusual 
lipid composition consisting mainly of ceramides, 
cholesterol,  and free fatty acids. The  ceramide 
component of stratum corneum is chemically hetero- 
geneous due to the sphingosine and N-linked fatty acid 
moieties differing in chain length and unsaturation. The 
structural arrangement and mode of interaction of the 
lipid components of stratum corneum are not well 
understood. Associated with a protein-aqueous matrix, 
these lipids form the cell membrane complex, which 
serves as a "barrier" to the diffusion process in hair fibre 
(Hilterhaus et al., 1989). Moreover, they are regarded as 
an important determinant in water-retaining (Elias and 
Friend, 1975; Imokawa and Hattori, 1985; Imokawa et 
al., 1986), and water permeability barrier properties 
(Akasaki et al., 1988; Grubauer et al., 1989), by means 
of forming a multilamellar architecture within the 
intercellular spaces of stratum corneum. It has also been 
shown that ceramides may serve as a bound-water 
modulator through the formation of such ordered 
structures. This function of the ceramides is thought to 
be completely different from the water permeability 
barrier. Until now, a number of experiments on the water 
behaviour of ceramides have used an isolated powder of 
plantar stratum corneum. The isolation procedure needs 
a series of chemical treatments on the skin surface which 
can induce a marked damage to the lamellar structures of 
ceramide layers. Under these conditions the obtained 
stratum corneum lipid contains about 50% ceramide. On 
the other hand it was found that the synthetic ceramides 
exhibited water-retaining properties similar to those of 
the natural lipids. In such cases, vesicle suspensions 
containing a different class  of ceramide may be 
successfully employed as models in studying the 
mechanisms of membrane permeabilization and water- 
holding processes within the lipid membrane. In 
practice, ceramides with relatively short non-branched, 




















