STER
PROGRAMME

NAV VA S s R % ‘ ]
Krakow School of Interdisciplinary PhD Studies <KISD>
invites PhD students and members of the research Staff
to attend the series of lectures given by

Prof. Sudipta Seal

University Distinguished Professor, Trustee Chair and UCF Pegasus
University of Central Florida (UCF)

A. Engineering ceria as nanozyme: Implication in pandemic mitigation
COVID-19 has shaped up to be one of the defining challenges of our lives. Among the primary modes
of spread is surface to surface contamination. Under these circumstances, the shortcomings of
traditional chemical agent-based disinfectants got more pronounced. A lack of regenerative properties
and the short duration activity of traditional disinfectants impacted the efforts to contain the spread.
Here we report the design of nanoceria (a ceramic material) as nanozymes for antiviral agent and
tested on various virus and pathogens. We have also used Al/ML for new materials design to combat
infectious disease.

B. Exploiting Oxygen Defects in lanthanides for biomedical intervention
Engineered rare earth oxide nanoparticles (NP) having mixed valences on their surface are found to
be redox active. In case of nanoceria, such valencies can scavenge excess reactive oxygen species
(ROS), due to their redox active nature. Specially designed nanoceria mimics the catalytic properties
of antioxidative enzymes and induces protective effect through regenerative scavenging potential and
ameliorates the disease states further. In particular, rare earth-NPs trigger angiogenesis by modulating
the intracellular oxygen environment and stabilizing hypoxia inducing factor lalpha endogenously.
Atomistic simulation was also used, in partnership with in vitro and in vivo experimentation, to reveal
that the surface reactivity of NPs and facile oxygen transport promotes pro-angiogenesis. Few other
research examples will be cited at the end of the talk.
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