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Polymerization-induced self-assembly (PISA) has been developed to access block copolymer (BCP) self-assemblies directly in much higher concentrations compared to traditional post-polymerization self-assembly techniques.  For aqueous dispersion polymerization, it requires water-soluble monomers that form water-insoluble polymers. Therefore, the technique is not suitable for water-immiscible monomers. We aim to achieve an aqueous dispersion PISA process of water-immiscible monomers using host-guest chemistry. One-step polymerization-induced self-assembly (PISA) by dispersion polymerization of hydrophobic monomers directly in water was studied, based on cyclodextrin (CD)-mediated host-guest complexation. The polymerization is realized by reversible addition-fragmentation chain transfer (RAFT) polymerization of CD/styrene complexes in water with an end-functionalized polyethylene glycol (PEG) as a macro-chain transfer agent (macro-CTA). Through the polymerization, CDs dissociate from polystyrene (PS) blocks because of the hydrophobic interactions between neighboring phenyl moieties. Accordingly, the resulted amphiphilic PEG-b-PS diblock copolymers could self-assemble in situ into nanoparticles with various morphologies. By targeting different copolymer compositions, various spheres, worms, nanoplates, ribbons, and nanotubes were obtained controllably. This technique can be easily extended to n-butyl acrylate and potentially to many other hydrophobic monomers. We believe that the CD-mediated aqueous dispersion polymerization of water-immiscible monomers could be a powerful technique for the construction of nanomaterials with different morphology.
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