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Report:

Interactions of lipid membranes are not only crucial for membrane fusion and traf-
ficking, endo- and exocytosis...[1], they are also fascinating from the physical point
of view. Membranes indeed exhibit extremely complex interactions with their envi-
ronment where molecular scale enthalpic (electrostatic, van der Waals and hydration
forces... [2]) and fluctuation related entropic contributions are inextricably involved
as first realized by Helfrich [3]. Beyond theoretical issues, determining the interaction
potential between bilayers is also challenging and was mainly achieved b. We have
recently reported X-ray [4] coupled analysis of specular and off-specular reflectivity
leading to a refine caracterization of membrane elastic parameters and interaction
potential. These experiments

The aim of the experiment was to measure the elastic parameters of a supported bi-
layer for water thicknesses comparable to those one can find in multilamellar systems.
In order to reach this goal, we applied an osmotic pressure with an hydrosoluble poly-
mer (polyvinylpyrrolidone), to double supported bilayers of DSPC in both gel and
fluid phases. We have also investigated the contribution of the electrostatic interac-
tion due to the dissociation charges of our membranes. To do this, we added various
concentrations of salt to our systems, and measured the curvature of the interaction
potential by a coupled analysis of specular and off-specular reflectivity.
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Fig. 1 : (left) Upper curve : specular reflectivity of a double bilayer in gel phase and best fit; lower curve : same sample

The experiments with added salt clearly showed that the electrostatic contribution to
the interaction potential has to be taken into account. The salt screened the electro-
static interaction and led to smaller thicknesses and higher curvatures of the potential,
as predicted by the theory.

The effects of the osmotic pressure has also been analyzed, and showed that we can
access to smaller water thicknesses, thus access to the hydration part of the potential.
We are now able to compare the results from multilamellar systems to our systems for
equivalent hydration of samples.

The beamline BM32 was working well and the beamtime was used at 100%. Sam-
ple preparation was also satisfactory, according to both quantitative (transfer rates
reproducibly > 95%) and qualitative criteria.
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