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Fabrication of Polymer Particle Monolayers on Hydrophobic Solid Substrates and Their Applications

Self-organization of submicron-sized polymer particles on hydrophobic solid substrates through
hydrophobic interaction in aqueous system and characteristic properties of the resulting particle
monolayers were investigated. Monodisperse, cationic polymer particles bearing quaternary ammonium
groups on their surfaces effectively self-organized on hydrophobic solid substrates such as alkylated
glass plates and polymer films to form particle monolayers. The monolayer formation took place only
over a certain particle concentration range in contrast with that on unmeodified glass plates through
electrostatic interaction. The surface coverage of the monolayers increased with the decrease in the
particle surface charge density, which is parallel to the hydrophobicity of particle surfaces. The
dispersed and aggregated types of particle monolayers were formed depending on factors such as
particle surface charge density, hydrophobicity of the substrates, ionic strength of the medium, and
temperature.

Cationic particle monolayers were found to work as templates for selective deposition of inorganic
colloids such as gold, silver and fluorescent silica colloids to give hybrid particle monolayers exhibiting
plasmon absorbance and fluorescent luminescence. Furthermore, the particle monolayers were also
uniformly coated with gold particle layers by electroless gold plating. The adhesive strength of
particle monolayers was enhanced by annealing at temperatures above glass transition temperature of
the particles. Polycarbonate films were imparterd with the wettability for water by monolayer
formation. The films having both good wettability and high adhesive strength of particle monolayers
were obtained by the immobilization of silica colloids on the particle monolayers and subsequent
annealing in water. The adsorption of anionic fluorosurfactants on particle monolayers and the alternate
deposition of cationic and anionic particles were formed to provide the hydrophobicity for water to the
polymer film surfaces. Thus, the fabrication of particle monolayers was effective for both
hydrophilization and hydrophobization of polymer surfaces and this method would be applicable to the
surface modification of polymer films.
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