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UPCONVERSION LANTHANIDE-DOPED NAYF4 NANOCRYSTALS COATED
WITH SILICA SHELL
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Organic dyes, fluorescent proteins and quantum dots have been used widely for biolabeling
and tissue imaging, but their emerged toxicity and other drawbacks have led to the search of
alternative fluorescent probes. Upconverting nanoparticles, which are excited by IR rays to emit
visible light, have garnered much attention. They are superior to dyes used previously due to
their deep tissue penetration, chemical stability, low cellular toxicity and intense, high
resolution images without the need of UV ray excitation [1-3]. Here we demonstrate the
synthesis and characterization of water dispersible erbium and ytterbium doped upconverting
NaYF4 nanoparticles.

In order to find out upconversion emission dependence on surface properties the lanthanide-
doped upconverting NaYF4 nanoparticles with different functional groups on surface were
synthesized. In this research a- and B-phase NaYF4 upconverting nanoparticles doped with
Yb** (20%) and various concentrations of Er®* (0+5%) were synthesized via thermal
decomposition method at 300-330°C in oleic acid and 1-octadecene. Upconverting
nanoparticles were modified via Stober or microemulsion methods using NaYF4:Y b3+ (20%),
Er¥* (2%), tetraethyl orthosilicate (TEOS) or/and (3-aminopropyl)triethoxysilane (APTES),
ammonia and cyclohexane. Synthesized materials were characterized by X-Ray powder
diffraction (XRD), scanning electron microscopy (SEM), upconversion luminescence
properties were measured with Edinburgh Instruments FLS980 (980 nm excitation)
spectrophotometer.
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1.Fig. a) SEM image of NaYF4:Yb**(20%), Er®*(2%) nanostructures, b) luminescence spectra after surface
modification using microemulsion method and different TEOS concentration (under 980 nm excitation).
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