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Breast cancer is one of the most prominent cancer and the leading cause of death among women worldwide. According to global cancer statistics 2020, female breast cancer with an approximate 2.3 million new cases (11.7%) has surpassed lung cancer as the most commonly diagnosed cancer (11.4%) followed by colorectal (10.0 %), prostate (7.3%), and stomach (5.6%) cancers. A remarkable characteristic of majority of cancer cells is that, they fail to undergo apoptosis, due to upregulation of antiapoptotic proteins. BCL-2 is one such protein overexpressed in 50–70% of breast cancer patients that inhibits intrinsic apoptotic pathway as well as autophagy pathway and leads to uncontrolled cancer cells growth. Targeting BCL-2 gene via small interfering RNA (siRNA)-based therapy is an effective approach to downregulate its expression. Currently, the main challenge to implement siRNA-based therapies in clinical practice is the lack of an efficient delivery system that can protect siRNA from nuclease degradation, deliver them to tumour tissue and release them into the cytoplasm of target cancer cells, all without inducing adverse effect. To overcome these intracellular and extracellular barriers, we have fabricated ultrasoft polydimethylsiloxane (PDMS) nanoparticles (NPs) as an efficient delivery vehicle that can squeeze through the narrow pores of the nucleus and facilitate NPs internalization for successful delivery of siRNA. This FDA approved, biocompatible polymeric NPs are modified with cationic polymer i.e. 25kda poly(ethyleneimine) for successful siRNA attachment and endosomal escape. After electrostatic attachment of negatively charged siRNA, surface of nanoformulation is further modified with hyaluronic acid which protects siRNA from enzymatic degradation and facilitates superior transfection efficiency. Furthermore, our surface modified PDMS nanoparticles efficiently silenced almost 60% of BCL-2 oncogene expression and promotes autophagic cell death in MCF-7 breast cancer cells.
Biography: 
I am a PhD student from Department of Chemical Engineering, Indian Institute of Technology(IIT), Kanpur, India. I am pursuing my PhD from 2016 under the supervision of Prof. Sri Sivakumar, IIT Kanpur. I have completed my undergraduate degree in Chemical Engineering from Banasthali University, Rajasthan, India. My research area is synthesis of different types of nanoparticles and polymer capsules for drug/gene delivery and bioimaging application. The objective of my work is to synthesize various multifunctional, biocompatible and biodegradable materials as delivery vehicle for cancer treatment. I have considerable experience in in-vitro cell culture and molecular biological studies.
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