The regularities of the self-organization in aqueous systems based on surfactants, amphyphylic cyclophanes and polymers

L. Ya. Zakharova
A. E. Arbuzov Institute of Organic and Physical Chemistry, Kazan’ Scientific Center of the Russian Academy of Sciences, e-mail: lucia@iopc.knc.ru
The self-organization of amphiphilic compounds underlies the functioning of living matter. Therefore, the analysis of regularities of this process is of importance for the insight into elementary mechanisms of intermolecular interactions in biosystems. Besides, the processes of the self-organization are widely used in modern technology, which provides a practice component of this direction. In this work, the self-organization of aqueous systems based on the wide range of amphiphilic compounds including the new type surfactants and macrocycles (calixarenes, cyclodextrines, pyrimidinophanes) has been investigated by methods of tensiometry, conductometry, dynamic light scattering and NMR spectroscopy. The influence of the structural factor (the hydrophobicity of molecules, the nature of head groups and counterions, the availability of cavity, the value of packing parameter) on the mode of self-organization is analyzed. Different models of the self-organization is found to occur with both hydrophobic and inclusion interactions (i.e. through the cavity of cyclophanes) being involved. Besides, the geometry factor can control different modes of packing the molecules when aggregated, which may result in the formation of the micelle-like or lamellar structures. 
The additives of hydrophilic polymers (polyethylene glycol, polyethylene imine, polyvinylpyrrolidone ) exert a synergetic effect resulting in a decrease in critical micelle concentrations and extend the spectrum of three dimensional nanostructures formed in the systems.
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