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This presentation will comprise two different parts: (i) Synthesis of non-spherical particles using 
polymerization-induced self-assembly (PISA) based on conventional (non-living) radical polymerization, 
and (ii) synthesis and characterization of gradient polymer particles for coating applications. 
 
PISA based on AFCT: The PISA technique to date depends on controlled/living radical polymerization 
(CLRP) approaches, most notably RAFT polymerization. A solvophilic block is chain extended with a 
monomer that yields a solvophobic block, resulting in generation of an amphiphilic diblock copolymer 
that subsequently self-assembles into polymer particles of a wide variety of morphologies depending on a 
number of experimental factors. This presentation will be concerned with a novel approach towards PISA, 
whereby diblock copolymers are generated in situ via conventional “non-living” addition-fragmentation 
chain transfer (AFCT) radical polymerization. This approach may have the potential to significantly 
expand the scope of PISA for synthesis of polymeric (nano)particles of a wide range of morphologies. 
 
Gradient polymer particles: Many paints and coatings applications are based on waterborne latexes 
produced by emulsion polymerisation. Over the last decades, industry has pushed forward to develop 
novel speciality latexes to improve film properties and to remove volatile organic solvents. Gradient 
particles are nano-sized polymer particles where the composition of the polymer continuously varies as a 
function of the radius from the centre of the particle. Until recently, it has been challenging to 
experimentally confirm the existence of such internal morphologies. We have developed an approach 
based on X-ray photoelectron spectroscopy (XPS) that has allowed us to quantify the internal morphology 
and experimentally demonstrate the existence of such gradient nanoparticles. 
 
 

 
 
Fig. 1. Vesicles obtained by polymerization-induced self-assembly (PISA) based on a conventional (non-
living) radical polymerization system.  


