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 RESEARCH INTERESTS: 
 

Photodynamic therapy (PDT) is an emerging modality for the treatment of 

neoplastic and nonneoplastic diseases such as cancer, skin disorders, and macular 

degeneration. It involves the administration of a photosensitizing drug and its 

subsequent activation by light to produce reactive oxygen species or/and free radicals 

that selectively destroy target cells. Although this therapy is becoming an established 

modality treatment for a variety of diseases, its widespread clinical application remains 

limited, because of the numerous drawbacks of the commonly used photosensitizers. 

Our project aims in exploration and improvisation of new and existing compounds. Series 

of compounds like, quinones, hypocrellins and phycocyanins are being investigated in 

our lab for their phodynamic action and potential use as novel phototherapeutic agents. 

Nano-Pharmaceuticals for drug delivery and therapeutics                                      

Numerous investigations have shown that both tissue and cell distribution profiles 

of anticancer drugs can be controlled by their entrapment in submicronic colloidal 

systems  Nanoparticles). The rationale behind this approach is to increase antitumour 

efficacy, while reducing systemic effects. Colloidal carrier-associated photodynamic 

therapeutic agents have shown to exhibit greater photodynamic efficiency and selectivity 

of tumour targeting as compared with the dye administered in a homogenous solution. 

We are interested in the construction of suitable nano-biomaterials which consists of a 

polymer shell and inner volume that can be loaded with different materials such as 

photosensitizing agents for Photodynamic Therapy and image contrast agents for 

monitoring, diagnosis and therapy.  

Molecular Modeling and Drug Design 

          

        Chem-informatics is emerging technology for drug discovery with vast potential to 

reduce the time and cost involved in drug discovery process, to custom design drugs and 

to develop personalized medicine. Simultaneous advances in molecular and cell biology 

techniques, the ability to decode entire genomes, and the unraveling of the molecular 

pathways of many diseases have generated enormous potential targets for drug 

development. Some of the works we complicated in this direction are given below. 



• Molecular modeling of mif inhibitors in glioblastoma multiforme angiogenesis 

• In silico simulation of cap43 dna – hif-1 protein interaction: Potential application   

in   cancer therapy.  

• Structure Modeling The Yb1 Protein: A Potential New Target For Cancer 

Therapeutics 

• Molecular modeling of mutant pfcrt and its interaction with viable chloroquine 

resistance reversal agents 
 

Electron Magnetic Resonance Imaging for Biomedical Applications: 

Development of specialized small animal imaging methodologies is of current 

interest for highly sensitive and quantitative measurement of a wide range of tumor 

related parameters. Small animal models are being used increasingly as research tools in 

several human diseases such as neurodegenerative disorders, cardiovascular disorders, 

obesity, and cancer. Electron paramagnetic resonance imaging (EPRI) is a novel imaging 

modality, and can probe physiological functions by monitoring the behaviour of small 

quantity of an administered paramagnetic agent (spin probes). Studying various 

physiological parameters like pO2, pH, redox status, viscosity etc. gives valuable 

information about the efficacy of different cancer treatment modalities. Our lab is 

involved in developing new methodologies for in vivo physiological imaging. 
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