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Fabrication of Gold Nanoshells and Their
Potential Applications to Biology
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Abstract Molecular self-assembly and colloid reduction chemistry were used to fabricate gold nanoshells
Au@SiO;, with core-shell structures. Transmission electron microscopy (TEM), X-ray photoelectron spec-
trometer (XPS) and UV-vis spectrophotometer were employed to investigate the fabrication process of
Au@SiO, and their optical propertiesin whole blood. Our results demonstrate that by varying the concentra-
tions of composite particles Au-APTES-SIO,, the gold nanoshells with appropriate core-shell ratio could be
obtained and the plasmon resonances of these nanopaticles could be located in the infrared region of the
spectrum, suggesting that gold nanoshells with infrared extinction properties have potential biological appli-

cations.
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Figure 1 Schematic diagrams of gradua growth of a gold
nanoshell on asilica sphere
A—a silica sphere in water; B—a silica sphere in ethanol; C—SiO, function-
alized with APTES;, D—gold nanoparticles; E—SIO, attached with gold
nanoparticles; F—gold nanoparticles as seeds; G—gradua growth of a gold
nanoshell; H—completed growth of a gold nanoshell
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Figure2 TEM micrographs
A—silica nanoparticles (—110 nm) functionalized with APTES; B—gold nanoparticles (2~5 nm); C—silica nanoparticles with attached gold nanoparticles (2—~5

nm); D—agold nanoshell
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Figure3 XPS spectraof silica nanoparticles (~110 nm)
A—before functionalized with APTES; B—after functionalized with APTES
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Figure4 Evolution of the UV-vis absorption spectra of the gold
nanoshells fabricated by varying the concentration of the Au-
APTES-SIO, nanoparticles
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Figure5 UV-visabsorption spectra
A—the whole blood diluted by water at the rate of 1 : 1 by volume; B—the
gold nanoshells (diametercre="110 nm, thicknessse=-~25 nm) in water
(7% 10" particles'mL) and in whole blood (5 10™ particles/mL)
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