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Anisotropic stimuli-responsive polymeric nanoparticles and 
copolymers with self-healing properties

This lecture will focus on the design, synthesis and 
characterization of stimuli-responsive anisotropic 

nanoparticles with various morphologies. Size- and 
shape-tunable Janus as well as gibbous and inverse-
gibbous nanoparticles will be discussed in the context of 
heterogeneous radical polymerization (HRP) developed 
to synthesize ultra-high molecular weight amphiphilic 
block copolymers. The second part will describe unique 
self-healing properties of acrylic-based copolymers which 
occurs in a narrow compositional range for preferentially 
alternating with a random component copolymer topology 
(alternating/random). This behavior is attributed to favorable 
interchain van der Waals forces forming “key-and-lock” 
interchain junctions. The use of van der Waals forces instead 
of supramolecular or covalent rebonding, or encapsulated 
reactants eliminates chemical and physical alterations and 
enables multiple recovery upon mechanical damage without 
external intervention. As a result of perturbation of van der 
Waals forces resulting from mechanical damage the presence 
of interdigitated alternating/random copolymer sequences 
facilitate self-healing under ambient conditions.
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