Dr. Amit Sharma

DBT-Ramalingaswami Fellow Ubiquitous Analytical Techniques
Email: amit.sharma@csio.res.in;

amitorg83@gmail.com
https://scholar.google.com/citations?hl=en&user=VOfCGwW8AAAAJ

Current Opening:
We are currently looking for enthusiastic students with a specialization in organic chemistry, bio-
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Research Area:
Organic chemistry, Chemical Biology, Cancer diagnosis and therapeutics

Research Focus:

Our research group is working on interdisciplinary themes. Our research work mainly focused on the
synthesis of molecular constructs, their characterizations, understanding photophysical properties,
and application in chemical biology, and material sciences. Related research directions are described
below:

Synthesis and validation for diagnostic probes for Cancer:

Clinical imaging is the traditional cornerstone of cancer diagnosis. Advancement in medical imaging
strategies for visualizing tumor lesions can significantly aid the diagnosis, surgical resection and
therapeutic efficacy of chemotherapeutic treatment in cancer. Particularly, probes based upon
fluorescence, chemiluminescence, and photoacustic imaging (PA) has potential with high specificity,
and sensitivity. Over the past decades, significant efforts have been devoted to this particular area. In
our research group, we are focused on developing new small molecular probes (fluorescence,
chemiluminescence, and PA-based), including their designing and application in medical imaging.

Molecular theranostic for Cancer Chemotherapy:

Theranostic systems have received ever-increasing attention due to potential imaging and therapeutic
utility. Under the precision medicine initiative, such systems have shown promises in advancing
diagnosis, staging, and therapy of cancer. Our research group is focused on developing such
systems for cancer-selective targeting, activation, visualization of drug action, and treatment in pre-
clinical tumor models. As an activation strategy, specific Cancer related overexpressed cellular
entities such as, thiols, reactive oxygen species, enzymes are explored. Particular interests are in
developing theranostic systems for drug resistance tumors models.

Molecular systems for Cancer targeted photodynamic therapy:

Photodynamic therapy (PDT) is an emerging, non-invasive therapeutic strategy for cancer. PDT
involves photosensitizer (PS), light source, and molecular oxygen to generate reactive oxygen
species and subsequently kill the cancer cells. Despite the significant progress of PDT, its clinical
application are still hampered due to low cancer selectivity of PS, tumor hypoxia (low oxygen at tumor
site), and low penetration depth of laser source. Our research is focused on developing new
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strategies to overcome such limitations. Further, developing instrumentation setups (PDT,
photothermal therapy (PTT)) for cell-based studies is also our focus.

Combinational therapeutic approaches for overcoming drug resistance in Cancer:

Combination therapy means a treatment modality that makes use of two or more therapeutic agents
is a cornerstone in cancer therapy. As compared to mono-therapeutic approach, combinational
approaches are advantageous as the amalgamation of more than one approach targets the cancer
survival key pathways in a synergetic and additive manner. Such strategies help to overcome the
resistance arising from mono-therapy and simultaneously provide the therapeutic anti-cancer
benefits. Our research group is focused on developing molecular constructs consisting of
chemotherapy in combination with other existing therapeutic modalities (immunotherapy,
photodynamic therapy, photothermal therapy, and sonodynamic therapy). Both molecular and nano-
formulation approaches are adapted for better clinical outcomes.
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