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My research interest is broadly in bio-nanotechnology, with a focus on developing controlled release delivery systems that can be thermally or enzymatically triggered to increase payload release rates; as well as the design of bioconjugated nanoparticles for targeted therapy in cancer treatment. Target-specific drug therapy and methods for early diagnosis of cancer are the priority research areas where nanotechnology plays a vital role. In order to fully achieve the potential of nanovehicles in biomedical applications, it is crucial to study their interaction with biological systems as well as their behavior and safety in the biological environment. These studies are fundamental to the translation from bench to bedside. My current research interests include the design/fabrication and engineering of novel biodegradable polymeric nano- and microparticle drug delivery systems for the treatment of various cancers, and understanding the molecular mechanisms of nanoparticle-cell interactions, their uptake process, and their retention inside the cells.
PREVIOUS RESEARCH EXPERIENCE

Postdoctoral Research fellow (Coulter BME Young Inventor ): Department of Biomedical Engineering, Florida International University, Miami, FL. (2007-2011).
My research primarily concentrated on chemistry and preparation of novel polymeric nanoparticles which can simultaneously carry imaging/hyperthermia and chemotherapeutic agents to tumor- target sites. My work involved cancer-related research including medicinal chemistry, cancer therapeutics and diagnostics, and nano- and microparticle anticancer drug systems.
Pre-doctoral training (2003-2004): Laboratoire de physico-chimie, facultié de pharmacie, pharmacotechnie et Biopharmacie, CNRS, UMR 8612, Université de Paris Sud-11, 92296 Chatenay-Malabry Cedex France. 

My research was focused on the synthesis of oxygen carrier nanoparticles based on polyalkylcynoacrylate coated with polysaccharides. The purpose of these modified nanoparticles was to serve as oxygen carriers for general transfusion purposes. This work constitutes the first demonstration of hemoglobin loaded on nanoparticle surface. Long circulating nanoparticles were prepared and modified by chemical reaction. Modified particles were prepared in order to increase the hemoglobin binding and were further used them as an artificial oxygen carrier.  
PhD.: Institute of genomics and integrative biology, Mall Road, Delhi, and CCS university, Meerut, India
· The nanoparticles of viz., N-acryloylglucosamine, chitosan, vinyl pyridine-co-methylmethacrylate, vinyl pyridine-NIPAAM and polystyrene, hydrophobic and hydrophilic based on different polymeric structures had been prepared in varying size range. The size of nanoparticles was measured by Transmission Electron Microscope (TEM). The studies related to adsorption and release of the oligonucleotides under in-vitro conditions were carried out. 

· A simple protocol based on polymerization reaction had been developed for the preparation of high loading polymer supports, useful for large-scale synthesis of oligonucleotides. The method was based on the co-polymerization of reagent, N-(6-aminohexyl)-acrylamide, with acryloylated supports in the presence of an initiator and a catalyst. The degree of polymerization was controlled by adjusting the concentration of the reagent as well as the time of polymerization, which enables one to prepare the supports with desired loading. 
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10/1/2010-9/30/2012
Source: Department of Defense

Title: Mass Scale Biosensor Threat Diagnostic for In-Theater Defense Utilization
The goal of this multidisciplinary grant is to develop and validate sensor technology to detect the biological response to biological or chemical toxins to predict their effect on military personnel in the field. My role is to develop metal nanoparticle conjugations schemes for developing optical SERS based sensors.
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7/01/2011-6/30/2013

Source: National Institute of Health (R21-EBRG)

Title: Imaging for Y-90 Microsphere SIRT Planning
The goal of this study is to develop PET and SPECT imaging agents that more closely resemble microspheres used in Y-90 Selective Internal Radiation Therapy (SIRT). The agents are polymer microspheres with controlled biodegradation labeled with Ga-68 or Tc-99m. Studies are conducted in cell culture and rats.
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11/01/2007 – 5/30/2010

Source: FIU Foundation

Title: Young Inventor Award

The goal of this project is to generate liposomes and polymer micro- and nano-particles for drug delivery applications. Most recently we developed new particles for breast cancer and liver cancer research. My role is to optimize the encapsulation of doxorubicin and indocyanine green into PLGA nanoparticles and characterize the particles using SEM, TEM and DLS.
