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Abstract

Over the past three decades quantum dots (QDs) have become one of the leading
lighting materials with efficient and tunable emission. A potential candidate for the
replacement of well-studied CdSe and PbS is the quantum dots of ternary compounds
such as AgInS2 (AIS) and CulnS2 (CIS) due to the absence of toxic heavy metals. The
unique optical properties of ternary QDs, such as high extinction coefficients, the
ability to control the luminescence wavelength by changing the size and composition
of the nanoparticles, high quantum yield (QY), photostability and long decay times (~
hundreds of nanoseconds) make them promising alternatives for organic dyes and
ideal materials for innovative biomedical tools and applications[1].
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The excellent optical properties of t-QDs make them potential candidates in
donor/acceptor systems for spectrally and time-resolved FRET detection schemes.
Concerning this, the aim of our research was to investigate resonance energy transfer
in a system of interacting water-soluble ternary quantum dots AgInS2/ZnS and organic
dyes with a help of spectral luminescent methods.

As a result, effective non-radiative energy transfer was demonstrated in
nanomaterials formed by charged AgIinS2/ZnS triple quantum dots (donor) and a dye
molecule (acceptor) embedded on polymer microspheres using polymer layer-by-
layer method of coating. As the result selected organic dyes exhibit significantly
increased luminescence decay times in complexes with QDs, which can be utilized for
the time-resolved cell imaging and flow cytometry.
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