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Our interdisciplinary research efforts focus on the development of hybrid inorganic porous nanoparticles with “on-off” pore caps on their surface made of thermal and pH - responsive recombinant polymers (Fig 1). These hybrid nanostructures provide the benefit of robust inorganic cores on one hand where their size and porosity do not change in biological environments, and the flexible surface grafted polymers on the other allowing controlled drug release. To date we have fabricated porous silica nanoparticles with extraordinarily high surface areas using a novel aerosol technique with controlled evaporation. The nanoparticles were characterized by transmission electron microscopy (Fig 2), demonstrating their ultra fine structures. In vitro release studies from such nanoparticles were carried out using a model drug Doxorubicin. Results suggest that drug release can be controlled as a function of temperature. We have further established a general synthetic methodology for conjugation of stimuli sensitive polymers and other biomolecules on the surface of gold and silica nanoparticles. As a proof of concept 4.5nm gold nanoparticles were coupled with a model linear RGD peptide which is known to bind to receptors on endothelial cells around tumor as well as tumor cell surfaces. The nanoparticle conjugates contained approximately 193 molecules of RGD per single nanoparticle. This study sets the stage for subsequent coupling of the proposed peptide-based polymers with the particles. Initial biological evaluation of the synthesized particles demonstrated their biocompatibility against model endothelial cells as determined by growth inhibition assay (Fig 3). In a related study it was demonstrated that lactose functionalized gold nanoparticles bind to Neisseria, a biological pathogen, and that the binding to the cell surface lactose receptors of Neisseria leads to dramatically enhanced luminescence.  This approach is being developed as an optical probe for investigations of internalization of Neisseria, the key step in bacterial infection of endothelial cells.
*Present address: University of Utah Departments of Pharmaceutics & Pharmaceutical Chemistry and Bioengineering. For further information about this project email hamid.ghandehari@pharm.utah.edu






















































