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Precision Synthesis and Material Design of Amphiphilic/

Functional Polymers via Living Radical Polymerization
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Abstract

In this paper, we report recent advances on the precision synthesis of functional polymers via living
radical polymerization for structure-controlled materials, especially focusing on water-soluble/
amphiphilic polymers that are potentially related to painting materials and coating technologies.
Amphiphilic random, block, and gradient copolymers with controlled molecular weight and sequence
distributions can be synthesized by living radical polymerization or tandem living radical
polymerization coupled with monomer transesterification. Cyclopolymers consisting of large in-chain
rings are obtained from cation template-mediated cyclopolymerization of poly (ethylene glycol)
dimethacrylate to give pseudo crown ether polymers for selective molecular recognition. Functional
microgel star polymers are prepared by the linking reaction of macroinitiators with functional linkers
or monomers and serve as nanocapsules for molecular encapsulation. Amphiphilic random
copolymers bearing hydrophilic poly (ethylene glycol) and hydrophobic alkyl groups induced chain
folding and precision self-assembly in water to form small micelles; the size, aggregation number, and
thermoresponsive behavior can be controlled by the pendant structures, degree of polymerization,

and composition of the copolymers.
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