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Education 
Ph.D. Department of Chemistry: University of Massachusetts, Amherst, USA                November, 2010 

  Advisor: Prof. Vincent M. Rotello  
  Thesis: “Colloidal Microcapsules: Surface Engineering of Nanoparticles for Interfacial Assembly”. 

 M.Sc. Department of Chemistry: Indian Institute of Technology, Bombay, India,                      May, 2005 
Advisor: Prof. C. P. Rao 
Thesis: “Synthesis and characterization of glycosyl amine and their metal ion complexes”. 
B.Sc. Chemistry (Honors):  Midnapore College, WB, India.                                                        May, 2003 
 

Professional & Other Experiences 
Postdoctoral Research: Texas A&M University, College Station, Material Science and Engineering.  
Advisor: Prof. Jaime C. Grunlan                                                                                      April’ 2013- Present  
Postdoctoral Research: The Pennsylvania State University, University Park, Department of Chemistry.        
Advisor: Prof. Ayusman Sen                                                                                          Jan’ 2011-Mar’ 2013 
Research Assistant: Chemistry, University of Massachusetts, Amherst                                     2006-2010 
Teaching Assistant: (Chem 111 Lab, Chem 112 Lab)                                                                2005-2006 
Laboratory Mentoring: Supervised both undergraduate and graduate students to build their scientific 
insight and perspective in research. 
University Collaboration: University of Massachusetts, Lowell, USA; Bogazici University, Istanbul, 
Turkey; University of Glasgow, Glasgow, UK. 
Industrial Collaboration: Supervising project funded by Saint-Gobain, France             April’2013-Present  
 

Research Experience 
Doctoral Research @ University of Massachusetts 

• Self-assembly of nanoparticles via supramolecular interactions.   
• Self-assembly of nanoparticles at liquid-liquid interface. 
• Surface engineering of nanoparticles for interfacial assembly.  
• Tuning covalent and noncovalent interactions between nanoparticles at oil-water interface to create stable 

emulsions and microporous capsules. 
• Stabilizing protein/nanoparticle complex at oil-water interface and designing biocatalytic microcapsules. 

 
Postdoctoral Research @ Pennsylvania State University 

• Stimuli responsive micropumps using supramolecular “host-guest” interaction.  
• Self-powered microdevices by surface immobilized enzymes,   
• Stimuli responsive autonomous cargo & drug delivery systems.  

 
Postdoctoral Research @ Texas A&M University 

• Polymer nanocomposites via layer-by-layer (LBL) assembly.  
• LBL nanocoatings on thermoplastics, foams and fabric for flame retardant applications.  
• LBL nanocoatings of polymer-clay for gas barrier applications.   
 

Skills 
• Synthesis: Organic synthesis and size selective nanoparticle synthesis (metallic e.g. Au, magnetic 

FePt/Fe3O4 and semiconductor e.g. PbS/PbSe, CdSe). 
• Surface engineering of nanoparticles. 
• Spectroscopy: FTIR, NMR, UV-Vis, ISI-MS, Fluorescence. 
• Microscopy: Optical, Fluorescence, SEM, TEM, AFM, Image analysis. 
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• Thermal Analysis: TGA, DSC. 
• Flame Retardant Tests: Vertical and horizontal flame test for foam and fabric. 
• Others: Small Angle X-ray Scattering (SAXS), DLS, Zeta potential, Tensiometer, Ellipsometer, Quartz 

Crystal Microbalance (QCM). 
 

Awards 
• Graduate Student Travel Grant Award by University of Massachusetts (2010). 
• Joint Admission Test for M.Sc.  conducted by IITs (top 10%) (2005). 
• University Medal for 1st Class in B.Sc.; Midnapore College, India (2003).    
• Birla Science Award (1995). 
• High School Scholarship (1994). 

 
Publications 

(21) Patra, D.; Vangal, P.; Grunlan, J. C. “All Inorganic Flame Retardant Multilayer Nanocoatings for 
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2012, 1, 396-399. 
(15) Rana, S.; Xi, Y. †; Patra, D. †; Moyano, D. F.; Miranda, O. R.; Hussain, I.; Rotello, V. M.; “Control of Surface 
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Langmuir, 2012, 28, 2023–2027 († authors contribute equally). 
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