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Soft materials, also known as complex fluids, present diverse and
interesting properties and function which emanate from nano- and
meso-scale organization of constituents such as polymers, particles and
solvents.  Prime examples of tunable materials are polymers, in
particular, copolymers comprising covalently-linked blocks of different
chemical nature or conformation. Selective solvents may disrupt certain
types of polymer organization but can promote others. Added solvents
thus provide valuable degrees of freedom for controlling the morphology
and, hence, structure/property relationships, of polymers and can
dramatically  affect the local mobility. Incorporation of  "hard"
nanoparticles into a "soft" matrix can modify dramatically the structure
and dynamics, and also confer novel properties (optical, electrical,
catalytic).

The presentation will highlight the interplay between (A) fundamental
aspects  (interactions, thermodynamics, structure, dynamics) of soft
materials based on block copolymer self-assembly in selective solvents,
and (B) applications of such self-assembled systems in the (a)
structuring of waterborne complex fluids with properties tailored for
pharmaceutics, (b) environmentally benign synthesis of nanoparticles in
a size- and shape-controlled manner, and (c) formulation of polymer gels
with ionic liquids as potential electrolytes for energy applications.
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