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Abstract: Fluorescence tunable polymer nanoparticles were prepared by incorporating two hydrophobic
fluorescent dyes (9, 10-diphenylanthracene: DPA and nitrobenzoxadiazolyl: NBD) into polymethyl-
methacrylate (PMMA) nanoparticles via one-step miniemulsion polymerization method. The prepared
fluorescent nanoparticles exhibit the spectral properties of both DPA and NBD dye, indicating that the two
fluorophores have been incorporated into the nanoparticles. Moreover, by varying the doping ratio of the two
hydrophobic dyes, the polymer nanoparticles exhibit tunable and distinguishable emission characteristics
under a single wavelength excitation via occuring fluorescence resonance energy transfer (FRET).
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Figure 1. Schematic illustration of fluorescence tunable polymer
nanoparticles containing one or two fluorescent dyes (DPA) and
(NBD) at a single wavelength excitation
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Figure 2. AFM image of two-dye-doped nanoparticles
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Figure 3. Absorption spectra for DPA dye and NBD dye in pure
water, in dichloromethane solution and in nanoparticle dispersions
respectively
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Figure 4. Fluorescence emission spectra and photographs (under
the dark environment excited by UV light) of six nanoparticle
samples with different NBD feeds
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