
NSF Nanoscale Science and Engineering Grantees Conference, Dec 3-5, 2008



Grant # 0425780

The Nano/Bio Interface Center 
NSF NIRT (or NSEC) Grant 010425780
Director:  Dawn Bonnell,        Associate Director: Yale Goldman

The University of Pennsylvania

[image: image1.emf]Cross-cutting Initiative:  Single Molecule Probes Biomolecular Opto Electronics educationsocietal implications facilities industry interactions diversity Molecular Motions

[image: image2.jpg]NANOTECHNOLOGY

Featured article
Carbon nanoppertes for cell prabes and intracellular injeation
Michasl G Schelae, Frice M Falls, Baree 1 Zinher

corud Hatinr H Bau

IOP Publishing



The Nano/Bio Interface Center exploits Penn’s strengths in design and control of molecular functionality, quantifying behavior of individual molecules, and interactions at organic/inorganic interfaces to establish the foundation for understanding the interface of physical and biological systems.  Two multi disciplinary research teams are focused on aspects of the fundamental scientific issues; a cross cutting initiative develops ideas integral to all projects.  The research themes are: optoelectronic function in biomolecule-nanostructure hybrids and mechanical motion of proteins.  The Cross Cutting Initiative develops the single molecule probes necessary to accomplish these goals by combining near field optical probes with mechanical and electronic probes. Each theme has a strong fundamental component and obvious technological impact that ranges from nanoelectronics to medical diagnostic devices.  
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The NIBC engages the local community in several forums.  Professional development activities for teachers are held at high schools that serve under represented minority populations, the NBIC sponsors the annual Nanotechnology@Penn day which engages over 150 high school students and a summer academy course for high school students is held on Nanotechnology.  A joint RET program with Drexel University is extremely successful.  In NBIC controlled programs (RET, REU, teacher development) diversity is substantially above the national averages.  The NBIC engaged the global community by establishing an International Nano/Bio Network involving Enrollment in the Nanotechnology Minor and graduate Certificate programs both doubled over last year.  
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Several recent exciting research advances characterize the activity of the NBIC  Research Team 1 designed and synthesized a  new family of -helix based compounds that allows molecular length, electron hopping distance and interface attachment to be systematically controlled.  Protocols were developed for probing opto electronic properties of individual molecules.  Assemblies of nanoparticles-chromophore hybrids have been patterned by Ferroelectric Nanolithography and demonstrate optoelectronic function.  Research Team 2  designed microfluidic hydrodynamic mixing chambers and developed numerical models to describe interactions in these liquid systems.  New phase transitions in block copolymers are being exploited to control surface properties and position actin filaments.  The helical tracks of molecular motors on actin filaments were measured and the  kinetics of myosin filament self-assembly determined. Forced unfolding and temperature induced relaxations in proteins were quantitatively compared. A physical theory of dynamics of particles tethered by long nucleic acids was constructed.  The Cross-cutting Initiative has demonstrated simultaneous fluorescent imaging and AFM on single ribosomes and NBIC beta site activity on the Veeco Bioscope has resulted in the evolution of this technology.  Two new variants of multiple modulation SPM were developed to probe local electronic structure and a combined SPM-optical measurement was shown to yield local dielectric properties of molecules.  3-D  optical tomography was demonstrated at the 100 nm length scale and analytical solutions for new configurations developed.  
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The Nano/Bio Probe Innovation Facility develops next generation probes of local phenomena, making these available to the research community long before they become commercialized and works with industry to transition discoveries to products to allow wider dissemination.  The facility is being developed within the framework of a 3-phase plan.  Phase one developed first generation probes and prototypes, provided immediate access to the community and installed the necessary management infrastructure.  The second phase developed additional resources and expanded these capabilities.  Currently the instrumentation is housed in the Edison (primary site), Towne and Richards buildings.  The third phase involves consolidating this facility to one location in the new Krishna P. Singh Nanotechnology Building.  The continued increase in the number of users attests to the value of the facility to the research community.  
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