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Fig.1 TEM and HRTEM images of the chitosan/LaF,: Eu®*

nanocomposite particles
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X-ray diffraction pattern of chitosan/LaF; : Eu

nanocomposite particles
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Fig.4  (a) Fluorescence excitation (A, =590 nm) and

emission (A, =398 nm) spectra of chitosan/LaF}:

Eu’* nanocomposite particles in aqueous solution;

(b) Emission spectra of the nanocomposite particles

containing different molar fraction of Eu’* (x% ),

respectively (A, =398 nm).
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Fig.5 Fluorescence emission spectra of FITC conjugated ch-

itosan/LaF, : Eu’* nanocomposite particles in PBS

solution (A, = 398 nm)
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Facile Synthesis and Spectroscopic Properties of
Chitosan/LaF,: Eu’* Nanocomposite Particles

FU Yan-peng', LI Min®, ZHOU Hai-giang', YU Xue-feng’
(1. Department of Physics, Xinjiang University, Urumgqi 830046, China;
2. Department of Physics, Wuhan University, Wuhan 430072, China)

Abstract: Lanthanide-based nanocrystals have shown great potential to be used as luminescent materials but
their biological applications have been limited because most of the nanocrystals synthesized so far do not be
water soluble or biocompatible. When synthesizing lanthanide ( Il )-doped nanocrystals, organic surfactants
are often used as ligands to control the particle growth and to stabilize the particles against aggregation, and
therefore the nanocrystals are not water soluble. In this paper, we developed a very straightforward method to
prepare water soluble chitosan/LaF,: Eu’* nanocomposite particles with functional chemical groups on their

surfaces. Chitosan is found to cap the nanocrystals during the synthesis process, which renders them water
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soluble and biocompatible, and provides functional groups such as hydroxyl and amino groups for further at-
tachment of biomolecules. The samples were characterized by transmission electron microscopy (TEM) , X-ray
diffraction (XRD) and Fourier transform infrared ( FT-IR) absorption spectra. The results shown that the
nanocomposite particles have average size of about 20 nm, the sizes of the nanocrystals were calculated from
the XRD pattern based on the Debye-Scherrer formula, assuming that the particles are spherical in shape.
Further, we exhibited the excitation and emission spectra of these nanocomposite particles and described the
luminescent mechanism corresponding to the transition levels. The chitosan/LaF,: Eu’ " nanocrystals were well
dispersed in water and their fluorescent properties were studied. The results showed that the luminescent inten-
sity corresponding to *D,—F, transition of Eu’" ions in the Eu’ " -doped LaF, nanoparticles increased remar-
kably with increasing the doping concentration of Eu’* ions and reached a maximum at approximately 10% .
Finally, we introduced the coupled way between the chitosan/LaF,: Eu’* nanocomposite particles and the
fluorescent protein( FITC). The nanocomposite particles are very suitable for use in biological applications, for
example, intracellular labelling or measurements, because they are very small in size. The use of this method
can be extended to the synthesis of other water soluble and biocompatible lanthanide ( Il ) -doped luminescent

nanocrystals.

Key words: Eu; chitosan; nanocomposite particles; photoluminescence
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