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Green Chemistry is currently one of the most important philosophies in chemistry since it represents
a major change in the way we think about practicing chemistry and using chemicals. The challenges
for chemists and researchers are to develop new products, processes and services that achieve all
the benefits of sustainable development.

To these ends, we have been working for the past two decades in the areas of biocatalysis, and
reactions under microwave conditions and in ionic liquids. We have used lipases and oxidases in
transesterification and epoxidation reactions on different types of organic compounds, for control of
stereoselectivity and achieving efficiency in organic synthesis.

We have recently developed chemo-enzymatic syntheses of a few highly novel amphiphilic polymer
systems based on PEG having a broad range of additional chemical functionalities under mild
conditions. Our methodology and polymeric systems offer numerous advantages over the existing
systems and methods. The key enzymatic step makes the present methodology very useful as it
overcomes the limitations of the chemical methods, i.e. the use of organo-metallic catalysts and
drastic conditions (high temperature and pressure).

The unique alternating copolymer micelle nanopatrticles were used as delivery vehicles targeted to
human cancer cells expressing the underglycosylated mucin-1 antigen, which is found on almost all
epithelial cell adenocarcinomas. The solubility of the drug doxorubicin increased by encapsulation
in these nanopatrticles, and cellular uptake, and hence cell death, was enhanced as compared to
that with the free drug. Further a very flexible methodology and system using lipases for the
synthesis of silicone-based monomers, macromers and polymers has been developed. The thermal
stability of the synthesized organo-silicone polymers was found to be superior than those of the
materials available today, and these polymers showed excellent flame retardant properties.

We have also used reactions under microwave conditions, and in ionic liquids towards the synthesis
of novel bioactive heterocyclic compounds and for transformation of nucleosides at ambient
temperature and under bulk (solvent-less) conditions.
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