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Synthesis and Properties of Bifunctional Gd,0;: Eu@mSiO, Core-Shell Naonorods
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Abstract: A novel Gd,0,: Eu@mSiO, core-shell bifunctional nanorods were prepared by hydrothermal and tetraeth-
yl orthosilicate hydrolysis methods. The morphology and phase structure of the samples were characterized by scan-
ning electron microscopy (SEM), transmission electron microscopy (TEM), X-ray powder diffraction (XRD), infrared
spectroscopy (FTIR). The results shows that the core - shell nanomaterial was composed of Gd,0,: Eu nanorods
(length ~400 nm, diameter ~100 nm) as the core and mesoporous Si0, as the shell, and had uniform size and good
dispersion. And the core-shell structured nanorod obtained strong red luminescence, giving the function of cell imag-
ing upon incubation with the NCI-H460 lung cancer cells. The drug loading capacity and releasing behavior of the as
-prepared Gd,0,: Eu@mSiO, were studied by using ibuprofen (IBU) as model drug. The results show that the IBU
loading capacity of the Gd,0;: Eu@mSiO, core-shell nanorods could reach 10.25%, and the core-shell nanorods had
obvious slow-release effect. Furthermore, IBU-loaded Gd,0,: Eu@mSiO, core-shell nanorod still showed red lumi-
nescence of Eu’* under UV irradiation, and the emission intensity of Eu®* in the drug-carrier system varied with the
released amount of IBU, so that the drug together with its release situation can be easily tracked and monitored by

the change in luminescence intensity.
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