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The application of nanotechnology to the prevention and treatment of human diseases
holds great promise, but has great hurdles. Nanomaterials must be biocompatible, non-
toxic and functional in biologic (wet) conditions and well enough defined to pass the
scrutiny of regulatory agencies. Early applications of nanomaterials will likely involve
the development of medications that take advantage of unique aspects of nanostructures
to achieve or enhance therapeutic activity. Examples will be provided for the design,
synthesis and analysis of therapeutic nanomaterials where distinct kinds of attached
molecules allow for unique therapeutic functions.  These applications include
antimicrobial compounds, drug and gene delivery and functional imaging. Concepts of
future nanotechnology applications such as cellular engineering, human performance
augmentation and genetic manipulation for the treatment of human disease will be
addressed.
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Biosketch - Dr. James R. Baker, Jr., MD

Dr. Baker joined the faculty of the University of Michigan in 1989 and is currently
Professor of Medicine and Division Chief of Allergy and Clinical Immunology in the
Department of Internal Medicine, Professor of Pathology, and Professor of Biomedical
Engineering in the School of Engineering at the University of Michigan. In July, 1998
Dr. Baker was appointed Director of the U-M's newly organized Center for Biologic
Nanotechnology and in 2001 was inaugurated as the first recipient of the Ruth Dow Doan
Endowed Professorship in Biologic Nanotechnology. Following the success of the
Center for Biologic Nanotechnology, in April 2005, U-M's Board of Regents formed the
Michigan Nanotechnology Institute for Medicine and Biological Sciences (M-NIMBS)
and appointed Dr. Baker as its first Director. Under his leadership, M-NIMBS merges
academic expertise and institutional resources across the university to develop and
market applications for nanotechnology in medicine, the biological sciences and the
environment.

Dr. Baker's research includes the application of nanomaterials to cellular engineering,
drug delivery and gene transfer, and is supported by over $35 million dollars in federal
grants and contracts. These studies have produced new vector systems for gene transfer
using dendritic polymers with potential to revolutionize pharmaceutical therapy. Dr.
Baker’s work with synthetic lipid and polymeric nanostructures has resulted in the
development of a new class of antimicrobial agents with activity against bacteria, spores,
fungi and viruses. These projects led to two start-up biotechnology companies, NanoBio
Corporation and Avidimer Therapeutics, both located in Ann Arbor, Michigan where Dr.
Baker serves as the Chief Scientific Officer of both corporations.

Dr. Baker is recognized as both a national and international leader in the fields of Allergy
and Clinical Immunology and Biologic Nanotechnology and has attained significant
recognition and awards for his work including the 2001 U-M Dean's Innovation Award,
given to faculty members whose innovations radically improved or transformed clinic
outcomes, educational processes, or research processes. Dr. Baker serves on the editorial



boards of three noteworthy journals and is one of three editors of the National
Nanotechnology Initiatives” Research Directives. Dr. Baker has chaired numerous study
sections for NIH and serves on many internal and external advisory boards and
committees including the Nanotechnology Technical Advisory Group (N-TAG) of the
President's Council of Advisors on Science and Technology (PCAST) for the Executive
Office of the President of the United States, the advisory to a sub-committee of the
Defense Intelligence Agency and in 2006 began a 5 year appointment as a Director of the
American Board of Allergy and Immunology (ABAI).



