Abstract 
Nanoparticles of rare earth oxides, in particular, cerium oxide has shown to be interesting for many engineering applications including that of biomedical. Our recent efforts have opened up a new frontier for the application of cerium oxides as enzyme mimetic radical scavenging antioxidants. These structures are nontoxic and display interesting neuro- and radiation protective properties on cells. The promising regenerative antioxidant properties arise from dynamic reversible redox switching between +3 and +4 oxidation states. By tailoring the +3 to +4 ratio, antioxidant properties can be tuned. To improve the effectiveness of cerium oxide as therapeutic targeted delivery to defective cells should be enhanced while reducing nonspecific interactions. Further by conjugating suitable ligands, specific delivery of cerium oxide nanoparticles gets improved. The present talk focuses on the tunability of cerium oxidation states, influence of surface charge dynamics as well as evaluation of protein conjugated nanoparticle interaction with cancerous and healthy cells using atomic force microscopy. Since cerium oxide suffers from poor emission characteristics, to combine the therapeutics with real time monitoring we have formulated the down and up conversion based multifunctional doped nanostructures. 
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