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Abstract

Upconverting nanoparticles (UCNPs) are able to emit photons of higher energy - i.e. shorter
wavelength — when excited by photons of lower energy (anti-Stokes effect)[1].

The aim of our research was the development of UCNP-containing functional composite thin
films using silica, titanium dioxide and chitosan biopolymer as matrix materials. The main
objective was to maximise the intensity of anti-Stokes emissions of the upconverting
nanoparticles in the thin film systems. We aimed to control the composition of the matrix
material, and the parameters of the coating formation process to maximise the upconversion
emission intensity. The highest emission intensities were achieved using chitosan biopolymer
as matrix material. Moreover, in case of chitosan matrix material no heat treatment was
necessary during the coating process.

The energy transfer interactions between UCNPs and Rhodamine 6G fluorescent model dye
molecules were also investigated. Energy transfer was measured both in suspensions and
chitosan matrix composite coatings. The results of the radiative interactions in the developed
composite thin film systems can later be utilised, among others, in the field of photodynamic
cancer therapy[2] or efficiency enhancement of photovoltaic devices[3].
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