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Abstract

Lipids are key structural components of biological membranes. In addition, they are indis-
pensable for a wide range of cellular functions, including signalling and selective transport.
In our study we employ various membrane model systems, including lipid monolayers, bi-
layers and vesicles of different size together with state-of-the-art biophysical, biochemical
and cellular approaches to study lipid bilayers both as a biological structure and as a
template to design synthetic systems. As there is an urgent necessity for developing drug
carriers that enable delivery of active compounds with increased efficacy and reduced tox-
icity when comparing to conventional formulations we focused on nanostructures based on
lipids and specific ligands. Obtained nanocarriers proved that bringing into life the idea of
merging several approaches, which were already described as the most promising in drug
carrier design (e.g. nucleic acid complexation, liposomes with PEGylated lipids, targeted
delivery), to introduce a new platform for efficient and nontoxic delivery of various active
substances could be one of the most promising approaches for designing new therapies.
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