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Structure and Phase Transitions of Intercellular Lipid Assembly in

Stratum Corneum
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Stratum corneum which is composed of corneocytes and intercellular lipid matrix plays
an important role in barrier function and maintenance of water in skin. The intercellular lipid
matrix bears the main part in the function. Therefore, it is important to make clear the structure
formed by the intercellular lipids. It is well-known from X-ray diffraction, electron diffraction,
neutron scattering, etc. that the structure consists of long and short lamellar structures and in
the orthogonal direction hexagonal and orthorhombic hydrocarbon-chain packings. However, until
now the relation between each lamellar structure and each hydrocarbon-chain packing has been
unresolved. From the thermal analysis and the temperature scanning small- and wide-angle X-
ray diffraction analysis in stratum corneum, we revealed that there are two domains: One is the
long lamellar structure with the hexagonal hydrocarbon-chain packing and the other the short
lamellar structure with the orthorhombic hydrocarbon-chain packing. Based upon the structural
evidence we can further study the functional mechanism of cosmetics, the drug penetration

mechanism, etc.
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Fig.1 Bricks and mortar model of stratum corneum.
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Fig.2 Lamellar structure in the intercellular lipid
assembly of stratum corneum. (a) Long lamellar

structure. (b) Short lamellar structure.
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Fig.3 Hydrocarbon-chain packing in intercellular lipid

assembly of stratum corneum. (a) Hexagonal
hydrocarbon-chain packing. (b) Orthorhombic
hydrocarbon-chain packing.
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Fig.4 Simultaneous SAXD and WAXD measurements
of the temperature dependence of intensity in
hairless mouse stratum corneum. (a) SAXD. (b)
WAXD (See Fig.1 in reference 4 in detail).
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Fig.5 (a) Dependence of spacing on the water content
in the stratum corneum for the 2nd order
diffraction of the long lamellar structure (O)and
for the Ist order diffraction of the short lamellar
structure (@). (b) Full width at half maximum
for the above X-ray diffraction peaks.
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Fig.6 Thermogram for stratum corneum of a hairless mouse on the Ist heating, Ist cooing, 2nd heating and 2nd

cooling runs. The scan rate was 10C min L
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Fig.7 Change of X-ray diffraction profiles with
temperature for the 2nd order, 3rd order and
4th order diffractions of the long lamellar
structure and for the 1st order diffraction of

the short lamellar structure.
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