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Current Area of Research: Nano-therapeutics in Cancer

Targeting anticancer drugs to cancer and tumors has been a major challenge in the
history of cancer management. As the fact applies to major disciplines of life sciences, as
we are progressing towards a greater understanding of the mechanisms of cancer at
biochemical and molecular level, the cancer biology itself has provided clues to the
researchers that may be explored for a much better targeting of drugs to tumor tissues
and, thus, a more successful treatment of cancer. As cancer cells and tissues express some
unique receptors or in an amount that normal cells do not, and cancer cells and tissues
express some enzymes too that are not found in normal tissues or very low level if found.
These specific enzymes expressed in the cells and matrix of tumor tissues can be
exploited to release anticancer drugs in situ if anticancer drugs on nanoparticles are
bound with linkers that are cleavable by these enzymes. Recently much advancement
have been achieved in the area of drug targeting using enzymes, receptors and pH of the
cells and intra- and extracellular environments of tumor tissues. Another established
biochemical feature of cancer is the higher oxidative stress than in normal counterparts
and developing accurate stress sensitization and overload is another option to specifically
demise cancer cells while sparing normal cells.

Keeping in view of molecular and biochemical differences between cancer and
normal cells, we have developed certain plans in hope to cope cancer through the use
nano-biotechnology. We want to check comparative anticancer efficiency of drug alone
and loaded with nanoparticles as well as mechanism of cellular uptake of these
nanoparticles alone and loaded with drugs. Our group aims to developing such
nanocomposites (drug plus nanoparticles) linked with some sort of ligands which
specifically bind with proteins and receptors expressed specifically in cancer cells; in
short drug targeting to cancer cells.

At present our lab, with collaboration of our colleague Dr Maqusood Ahamed, is

actively involved in exploiting the hallmarks of cancer in specifically targeting some
anticancer drugs bound/encapsulated to nanoparticles of inorganic metals and other nano-
conjugates to cancer cells using in vitro models



