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iposomes are widely used in medicine for encapsulation of

biologically active compounds. Multi-liposome assembly
composed of liposomes loaded with different fillings could enable
controlled delivery of the medicines in adesirableratio. In this work,
we suggest a universal approach for preparation of biodegradable
multiliposomal containers through electrostatic adsorption of
liposomes on the surface of polymer nanoparticles. Firstly, we
describe the preparation and properties of nanoconjugates with
the “core-shell” structure in which the micellar core from a block
copolymer of polylactide and polyoxyethylene is covered by a
monolayer of small unilamellar liposomes. It was shown that
one micelle could bind 5-6 anionic liposomes. The resulting
nanoconjugate was stable in a physiological solution with [NaCl]
= 0.15 M. At the same time, the nanoconjugate degraded, being
attacked by proteolytic enzymes, down to 10-15 nm particles,
that was accompanied by a complete release of the encapsulated
antitumor antibiotic doxorubicin into surrounding solution. In
the second part of the study, anionic liposomes were adsorbed
on the surface of cationic chitosan nanoparticles. Chitosan is a
commercially available polycationic biopolymer of natural origin
that is known for being biocompatible and biodegradable. Each
chitosan particle could adsorb up to 100 anionic liposomes.
The conjugates demonstrated stability towards dissociation
in physiological media. The complexes were biodegradable,
which eventually decomposed after addition of enzymes. It was
found that chitosan-liposome complex and the products of its
biodegradation were non-toxic in a wide range of concentrations.
Thus, the findings of this work seem to be promising in the field
of drug delivery. This work was supported by the Russian Science
Foundation (project no. 14-13-00255).
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