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	B.Sc.
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	The Hebrew University of Jerusalem, Israel
	Ph.D.
	06/1992
	Physical Chemistry

	Iowa State University
	Postdoctoral
	09/1992
	Analytical Chemistry
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A. Personal Statement

Following eight years of Federal service as NSF Program Director between 2005 and 2013, I rejoined academia as Professor and Chair of the Department of Chemistry and Biochemistry at the University of Maryland Baltimore County in January 2014. My research program focuses on molecular level interactions between luminescent nanoparticles and model membrane and living organisms. We focus primarily on the synthesis, characterization, and the interactions of luminescent semiconductor quantum dots, gold nanoparticles, and semiconducting polymer nanoparticles with biological/environmental systems. Of particular interest is the impact of the nanoparticle surface chemistry, for example ligand type and charge, on these interactions. The goal of our research is to use our newly acquired knowledge of the interactions between nanoparticles and macromolecules to enable the development and use of safe and sustainable nanomaterials in biological research and medical applications. Research in my laboratory provide interdisciplinary training opportunities to postdoctoral fellows, graduate students and undergraduate students. I strive to maintain a highly diverse group of junior researchers with respect to gender, ethnicity and academic background. I strive to provide a supportive environment to all students especially for students from underrepresented groups. Postdoctoral fellows and students in my research group publish their results in leading peer review journals, present their research in conferences extensively, and travel to collaborators’ laboratories in the US and abroad to advance their research and training. Since the beginning of my academic career in 1995 I graduated 18 PhD students and 12 MSc students, and advised 9 postdoctoral fellow, all went on to pursue professional careers in academia, US Government laboratories and industry. Since joining UMBC in 2014 I have mentored 9 PhD students (5 Female, 2 URM, 4 graduated and 5 are in various stages of their PhD research), and 2 MsC students (2 Female, 2 graduated). I also mentored 20 undergraduate students (13 female11 URM) of whom 7 went on to graduate or medical school.


B. Positions and Honors

	1995-1999
	Assistant Professor, Department of Chemistry, University of New Orleans, LA

	1999-2001
	Associate Professor, Department of Chemistry, University of New Orleans, LA

	2001-2007
	Professor, Department of Chemistry, University of New Orleans, New Orleans, LA



2005-2013	Program Director, Division of Chemistry, NSF, Arlington, VA
2007-2013	Adjunct Professor, Department of Chemistry, University of New Orleans, LA
2014-2020	Professor and Department Chair, Department of Chemistry and Biochemistry, University of Maryland Baltimore County, Baltimore, MD
2020-Present	Professor, Department of Chemistry and Biochemistry, University of Maryland Baltimore County, Baltimore, MD

Other Experience and Professional Memberships
1995-Present Member, American Chemical Society
1998-2004	 Editorial Board Member, Journal of Analytical and Bioanalytical Chemistry 2004		Vice Chair, Gordon Research Conference on Bioanalytical Sensors 2004-2006	Founder of NSCR Biotechnologies (a startup company)
2006	Chair, Gordon Research Conference on Bioanalytical Sensors
Honors
1997	NSF CAREER award
2009	NSF Director Superior Accomplishment Award for the establishment of the International Collaboration in Chemistry Program at NSF.

C. Contributions to Science

a) We modified the surface of luminescent quantum dots and gold nanoparticles with molecular ligands and cationic polymers and showed that the membrane activity of nanoparticles depends greatly on the surface chemistry, specifically surface coverage, and charge density. We also showed that cadmium-containing quantum dots have a higher membrane disruption activity than their cadmium-free counterparts in model membranes and environmentally relevant bacterial cells. We advanced molecular level understanding of the interactions between synthetic nanomaterials and model membranes, cells, and whole organisms in the environment and develop cadmium-free quantum dots for bioimaging. We developed a new class of near infrared emitting polymer dots (Pdots) for bioimaging applications in plant cells and tissues where high autofluorescence and light scattering precludes the use of fluorescent probes that emit in the visible range of the electromagnetic spectrum. Finally, we investigated the interactions between MXenes, a new class of 2D materials with nitrogen containing molecuels in biological buffers to enable the applications of MXenes in biological systems.
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b) We developed and used computational chemistry, specifically density functional theory calculations to investigate the interactions between molecular pollutants and mineral surfaces to predict the impact of these pollutants on ceramic art works.
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c) We demonstrated the fabrication of luminescence quantum dot-based fluorescence resonance energy transfer (FRET) probes for measurement of enzyme activity, proteases and phospholipases in cellular assays, most notably we found significant difference in protease activity in the extracellular matrix of normal breast and metastatic breast cancer cells.
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d) We demonstrated the synthesis and application of quantum dot-containing polymer and silica nanospheres as luminescent probes in bioassays and cellular assays, most notably for the detection of metal ions, proteins, and carbohydrates in cellular constructs.
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e) We developed a one-pot synthesis technique based on the Stober synthesis with modification for the preparation of magnetic, luminescent, and luminescent and magnetic silica nanocomposite particles, and demonstrated their utility as combined magnetic and luminescent probes in biological assays.
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