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Abstract 
 
The synthesis, characterization and amphiphilic self-assembly of polymer brush 

functionalized nanoparticles (PBNPs) using a block copolymer template are described 

herein. To study the effect of polymer brush composition on self-assembly, four 

samples were created using a mixture of PS-b-PAA (polystyrene-block-polyacrylic 

acid) and PMMA-b-PAA (poly(methyl methacrylate)-block-polyacrylic acid) diblock 

copolymers to create PBNPs with a CdS quantum dot (QD) core and different ratios of 

PS and PMMA in the coronal brush. Static light scattering showed that despite their 

differences in brush composition, they formed nanoparticles of similar aggregation 

number and chain density but showed evidence of asymmetric structure in a common 

solvent for both blocks at higher PS contents. After subsequent hydrolysis of the 

hydrophobic PMMA to hydrophilic poly(methacrylic acid) (PMAA), these amphiphilic 

particles were then self-assembled in THF/H2O solution in which it was determined 

that increasing the hydrophobic content of the brush composition, as well as increasing 

the initial nanoparticle concentration (c0) and added salt content (RNaCl), would cause 

the assembly of low curvature assemblies. Compilation of this data allowed for the 

construction of phase diagrams for PBNP systems based for brush composition and c0 

at different salt contents. Lastly, PS-b-PAA-b-PMMA triblock copolymers with variable 

PMMA chain length were assembled into PBNPs around a CdS QD core using a block 

copolymer template approach. Light scattering showed these particles also had similar 

aggregation number and chain density despite the difference in PMMA chain length. 

After hydrolysis of PMMA to PMAA these particles were then self-assembled in 

THF/H2O mixtures to determine the role of PMAA block length on the produced 

morphological structures. The resulting assemblies suggest that chain length played a 

minimal role in their self-assembly 


