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Abstract: Multi-lamellar vesicles (or "onions") are conceptually attractive systems for drug-delivery applications.
They are prepared from lyotropic lamellar phases in the presence of biologically-active host molecules - DNA or
proteins, for instance. We consider model lamellar phases, investigating their structural and dynamic properties
with small-angle x-ray scattering and fluorescence recovery. Working with oriented samples, we identify several
structural phase transition as a function of confinement in the case of a DNA-doped, zwitterionic lamellar phase.
The anisotropy of the DNA Brownian motion is indirectly evidenced by confocal fluorescence microscopy when
the system is confined, in qualitative agreement with the two-dimensionally ordered structures
(rectangular-centred, hexagonal) observed using x-rays.
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