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Research experience:

October, 2018-December, 2019, Post-Doctoral Research Associate, Italian Institute of Technology, Genova, Italy
PI: Francesco De Angelis, Nano-Plasmonics

. Designing and development of devices for solid-state nanopores chips to access the single nanopore by
inverted microscopy objective. The nanopore are fabricated in SiNx substrate with pore diameter 100-200 nm.
Substrate are coated with gold to generate plasmon enhancement at the surface. Generate potential difference across
the membrane to transport charge molecules through the nanopore. Integrate this device into inverted microscope
setup for single-molecule detection. Studying single molecules/DNA translocation and functionalization of nanopore
controlling translocation capture rate and speed through nanopores. Eventually, these devices will be used to access
the plasma membrane of live cells for sensor, transfection (electroporation) and vesicle mediated drug transportation.

. Development and alignment fluorescence spectroscopy (including FCS) and microscopy for DNA/charge
molecule translocation measurement in plasmonic solid-state nanopores. Data acquisition of single-molecule
fluorescence signal using LabVIEW (NI data card).

October, 2015-September 2017, Post-Doctoral Research Associate, Upstate Medical University, Syracuse, New Work
PI: Peter D Calvert, Opthalmology Department

. Study structural and dynamic properties of transmembrane proteins in live rod photoreceptor cells to
understand the protein-protein (rhodopsin G-Protein interaction), protein-membrane interaction (using myroristoyl
substituted eGFP), and transport behavior in live photoreceptor cells to understand the signal transducing pathway.
Cell culture and transfection of eGFP protein in IMCD3 and rod photoreceptor cell using chemical reagent methods.

. Development of multi-photon optical microscopy for lifetime and anisotropy imaging. Data Analysis of
fluorescence lifetime imaging (FLIM), fluorescence anisotropy imaging microscopy (FAIM) in Live Rod
photoreceptor cell. Fit intensity profile in single-pixel with model function and extract information regarding homo-
fret and rotation coefficient of protein. Studied homo-fret by developing time-resolved fluorescence anisotropy.

May 2013-September 2015, Post-Doctoral Research Associate, Los Alamos National Laboratory, Los Alamos, New
Mexico.

PI: Stephen K Doorn, Center for Integrated Nanotechnologies.

. Encapsulated and dispersion single-wall carbon nanotube using surfactant and polymer for fluorescence
imaging. Separation of single-wall carbon nanotube-based on their size using various salt and external stimuli to
change the surfactant, polymer aggregation at nanotube surface. Preparation of silica gel to immobilize the carbon
nanotube at the glass surface. Use wide field microscopy and confocal microscopy to image single nanotube for
surface structure measurement.
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. Convolution, deconvolution of CNT PL image with point spread function (PSF) of microscopy and
investigates intensity profile along the nanotube axis. Developed Python-based programming for carbon nanotube
surface fluorescence emission fitted with model function to measure the exciton diffusion. Construction of
spectroscopy imaging and analysis individual pixels by developing python programming codes.

. Structural and dynamics investigation structure of surfactant and block copolymer at the surface of
single-wall carbon nanotubes (SWCNTSs) using single-molecule spectroscopy.

August, 2011-May, 2013, Post-Doctoral Research Associate, Kansas State University, Manhattan, KS
PI: Prof. Daniel A Higgins, Department of Chemistry.

. Preparation of cylindrical micelle, hexagonal phase micelle. Preparation silica gel to make a stable
and rigid structure. Spin coated surfactant sol in coverslips to design locally align 1D mesopores. Fabrication of
microfluidic devices and flow cylindrical micelle to align them and make 1D naoporous materials structure.

. Single-molecule level mass transport in 1D soft materials using wide-field fluorescence microscopy
(TIRF). Single-particle localization to accurate measurement the center position and linked between the frames to
generate trajectories in 2D space. Measured translation diffusion using mean-square-displacement (MSD) as a
function of the time lag.

. Development of polarization-resolved single-molecule fluorescence imaging microscopy to study
the rotational diffusion behavior of molecules in confine mesoporous nanochannels. Model development and
measured intensity of molecule in two polarized channels simultaneously. Studied the orientational diffusion of
molecule and wobbling angle to explore the single molecule level interaction with the pore interface.

PhD: Indian Institute of Technology Kharagpur, India January 2007- July 2011.
Advisors: Prof. Nilmoni Sarkar, Department of Chemistry.

. Synthesis of various colloidal materials like micelle, reverse micelle, microemulsion, lipids bilayers,
niosome. Characterized them by using various technologies such as conductivity measurement, dynamic light
scattering, UV and fluorescence spectroscopy. Construct phase diagram to separate different shapes of structure.
Control the nanomaterial fusion, size and shape using various polymer. Studied dynamic properties water and polar
solvent at surface, interface of the colloidal nanomaterials materials.

. Studied photophysical properties of dye molecules and solvation dynamics in nano-confined
environment and interface of the structure. Studied solvation dynamics and rotational relaxation, electron transfer,
fluorescence resonance energy transfer, proton transfer, using steady-state and time-resolved fluorescence
spectroscopy to study molecular level interaction at surface and interface.

. Applied fluorescence spectroscopy to measure lifetime and anisotropy of dye molecule in organized
media with pico-second time resolution.

Sample Preparation:

Synthesis of the micelle, reverse micelle, microemulsion, noisome, liposome, vesicle. Preparation of cylindrical
micelle, hexagonal phase micelle. Preparation silica gel to make stable and rigid structure. Fabrication of microfluidic
devices and flow cylindrical micelle to align them and make 1D materials structure. Dispersion of single-wall carbon
nanotube using surfactant and polymer for fluorescence imaging. Separation of single-wall carbon nanotube-based on
their size. Preparation of silica gel to immobilize the carbon nanotube. Design Nanopore devices for single-molecule
spectroscopy applications.

Optical skills:



Wide-Field Fluorescence Microscopy, Confocal Laser Scanning Microscopy, Two-Photon Fluorescence Lifetime
Imaging Microscopy (2P-FLIM), Time-Resolved Fluorescence Anisotropy Imaging Microscopy (FAIM), Single-
Molecule Fluorescence Spectrometers, Time-Correlated Single Photon Counting (TCSPC), Piezoelectric Stage.

Computation Programming Skill:

Python, LabVIEW, Matlab (Data Acquisition and Data Analysis). Algorithm development for image construction,
construction of spectra from single pixels of the image, fitting data with model function, point spread function analysis.
Algorithm development for fluorescence signal acquisition from single-photon counting detector.
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