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The goal of the present work is to show that novel type of multi-responsive cationic block-gradient copolymers can exhibit reversible pH- and temperature-controlled association in aqueous media. leading to diverse nano-aggregates.

The dimensions and the morphology of the aggregates can be affected by external stimuli, such as temperature, ionic strength and pH provided that the copolymers comprise ionic pH-sensitive or/and thermo-sensitive monomer units. Such properties of the copolymer nano-assemblies make them attractive for multiple applications ranging from nano-electronics to nano-medicine. 

A SANS study has permitted to investigate the structural properties of supra-molecular assemblies formed in aqueous solutions of cationic pH- and thermo-sensitive block-gradient copolymers comprising one block of poly(dimethylaminoethyl acrylate) P(DMAEA) and one or two terminal blocks with a gradient sequence of styrene and DMAEA monomer units. We will show that because of the gradient sequence of the terminal blocks such copolymers are capable of reversible association giving rise to micellar-like aggregates in aqueous solutions as a function of both pH and temperature. Particularly we have used contrast matching to study the kinetics of the dynamic association of mixed micelles composed of deuteriated styrene and hydrogenated styrene.
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