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Honors and Awards
2004

2002

2002
2001

American Chemical Society

American Physical Society

Biophysical Society

Discussion leader for “Biomolecular and Supramolecular Electronics,” Gordon
Research Conference on the Chemistry of Electronic Materials

Co-chair for “Molecular Electronic Circuit Assembly” track, Conference on
Foundations of Nanoscience (DARPA)

Co-chair for “Micro and Nanotechnology; Nanopores” platform, Biophysical
Society Meeting

Young Faculty Research Initiation Award, Center for Science and Engineering of
Materials (NSF MRSEC)

Research Innovation Award, Research Corp.

Caltech President’s Fund Award

UCLA Chancellor’s Award for Excellence in Postdoctoral Research

Publications (49 publications)
Full publication list follows CV.

Research Synopsis

1. Droplets On-Demand in Nanochannels: New Opportunities for Investigating Chemical Reactivity
and Catalysis in Nanoscale Reactors.
The goal of this project is to develop a new method for producing attoliter-scale aqueous droplets
on demand at the intersection of nanochannels, and to measure single-enzyme kinetics in these

droplets.

2. Addressable Nanopore Array: Multiscale Fluidic Interface to Cell Culture.
The focus of this project is to develop and validate a fluid interface to facilitate control and
sampling of the local microenvironment surrounding cultured cells.
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3. Nanopost Arrays for Neutron Scattering Investigations of Suspended Lipid Bilayer Membranes.
The goal for this project is the demonstration of complete coverage of a nanoporous silicon
substrate with a continuous fluid lipid bilayer, to enable new classes of in situ transmembrane
structural studies of lipid bilayers and their interactions with membrane proteins and other
molecular complexes to be carried out at neutron scattering facilities at ORNL (SNS, HFIR).

4. Single-Molecule Transcription Kinetics in Crowded and Confined Synthetic Nanoenvironments.
The goal of the proposed research is to relate stochastic regulatory protein-DNA interactions at
the single-molecule level with phenotypes of simple synthetic inducible gene circuits in
increasingly crowded and confined water-in-oil droplets.

Graduate and Postdoc Advisors:
Graduate Advisor: Richard Saykally (UC-Berkeley)
Postdoctoral Advisor: James Heath (UCLA)

Postdoctoral Scholars (recent):  Seung-Yong Jung (2008-2011), Elizabeth Vargis (2012-), Jonathan
Boreyko (2012-)

Total Graduate Students Advised: 8
Total Postdoctoral Scholars Advised: 7
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Opin. Biotechnol. 22, 516-526 (2011).
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Nanolithography”, Nano Lett. 4, 2171-2177 (2004).

M.J. Esplandiu, V.G. Bittner, K.P. Giapis, and C.P. Collier, “Nanoelectrode Scanning Probes from
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Elastic Deformation on Single-Wall Carbon Nanotube Atomic Force Microscopy Probe Resolution”,
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J.0. Jeppesen, C. P. Collier, J.R. Heath, Y. Luo, K.A. Nielsen, J. Perkins, J. Fraser Stoddart, and E.
Wong, “Artificial Molecular Devices Based on Tetrathiafulvalene”, J. Phys. IV France 114, 511-513
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Patents Issued:

U.S. Patent No. 7,514,214 B2, Issued: April 7, 2009
“Selective Functionalization of Carbon Nanotube Tips Allowing Fabrication of New Classes of
Nanoscale Sensing and Manipulation Tools”

U.S. Patent No. 7,211,795 B2, Issued: May 1, 2007
“Method for Manufacturing Single Wall Carbon Nanotube Tips”

U.S. Patent No. 6,756,296 B2, Issued: June 29, 2004
U.S. Patent No. 6,979,639 B2, Issued: December 27, 2005
“Method for Lithographic Processing on Molecular Monolayer and Multilayer Thin Films”

U.S. Patent No. 6,198,655 B1, Issued: March 6, 2001
European Patent EP1236206 B1, Issued: September 13, 2006
“Electrically Addressable Volatile Non-Volatile Molecular-Based Switching Devices”

Patent applications published with U.S. and European Patent Offices:

1. “Method for manufacturing single wall carbon nanotube tips”
European Application No. WO2005076832, Filed August 25, 2005

2. “Coatings for carbon nanotubes”
U.S. Application No. 20050208304, Filed September 22, 2005

3. “Method and device for surfactant activated Dip-Pen Nanolithography”
U.S. Application No. 20060242740, Filed October 26, 2006

4. “Biomarker sensors and method for multi-color imaging and processing of single-molecule life
signatures”
U.S. Application No. 20060246467, Filed November 2, 2006

5. “Generation of monodisperse femtoliter droplets by shape-induced shear and interfacial
controlled fusion of individual droplets on demand”,
U.S. Application Serial No. 13/161,080, Filed June, 2011.
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