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Research Focus
The research objectives focus on the synthesis and characterization of optically-active gold and/or 
silver nanoparticles as well as hybrid nanostructures made of two or more compounds with a high 
degree of dispersed uniformity in size and shape. These questions are investigated via simple and 
robust wet chemistry methods based on the characteristics of the solution. 

The second research focus is on lanthanide-doped or rare-earth doped upconversion 
nanoparticles (UCNPs) which is a unique type of luminescent nanosubstance with the capabilities 
to convert low-energy (long wavelength), near-infrared photons into high-energy (short 
wavelength), fluorescent emissions which are highly tunable across the ultraviolet (UV) and visible 
spectral regions.

Current Projects

 ■ We are currently interested in metal-semiconductor core-shell hybrid hetero-nanostructures 
with extinction peaks tuned to near-infrared (NIR) spectral region. This will lead to the efficient 
conversion of solar energy especially the NIR portions into chemical energy through 
photocatalytic reactions by utilizing novel anisotropic hybrid nanostructures.

 ■ Another current project is the rational design of smart probes based on NIR-excited lanthanide-
doped upconversion nanoparticles (UCNPs) for latent fingerprint imaging and particularly, 
encryption. 

 ■ We are also interested in intelligent NIR light-triggered anticancer drug release utilizing novel 
nanostructures based on UCNPs and their derivatives due to their remarkable advantages such 
as deep penetration depth, no blinking or biotoxicity and non-invasiveness.
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