Self-organized supramolecular structures of oppositely charged block copolymers and bile salts

The purpose of this research project is to provide fundamental understanding of the
intermolecular interactions and co-assembly in aqueous mixtures of cationic block copolymers
and oppositely charged bile salts (BSs) surfactants. BSs are biosurfactants that have an
unconventional steroidal amphiphilic structure showing a different self-behavior with respect to
common head-tail surfactants. They are some of the most important surfactants in many living
organisms where they work as dispersing agents of dietary lipids to regulate their uptake in the
small intestine. The interaction between some BSs and cationic block copolymers leads to the
formation of self-organized supramolecular structures [1,2]. We study the structural hierarchy of
these complexes, which are based on bundles of BS nanowires mediated by the block copolymer,
and the factors that determine their structure and morphology. We have found that it is possible
to tune the growth of these supramolecular structures by varying different parameters, e.g., the
relative block lengths, BS/copolymer charge ratio or the chemical composition of the block
copolymer. The possibility to tune properties of these complexes will provide a unique
opportunity for developing new polymeric BS sequestrants (binding agents) that are used in the
treatment of hypercholesterolemia and BS related diseases or as carriers of different active
molecules. We employ state-of-the-art techniques, such as cryo-transmission electron microscopy
and cryo-electron tomography, small angle X-ray scattering, dynamic and static light scattering,
high-sensitivity differential scanning and isothermal titration calorimetry, NMR and
measurements of the electrophoretic mobility.
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