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Intellectual Merits: The research vision of CANPBD is to revolutionize medical diagnosis and medicine by establishing an affordable multiscale synthesis and fabrication protocol leading to nanofluidic and polymer therapeutic devices for personalized nanomedicine. Our research strategy is to combine affordable polymer nanomanufacturing technologies with relevant micro/nanofluidic designs and biological functionalization. Polymeric materials possess many attractive properties such as high toughness and recyclability. Some possess excellent biocompatibility, are biodegradable, and can provide various biofunctionalities. Proper combinations of polymers and biomolecules can offer properties tailored for various medical devices. An important emphasis of Phase II is to commercialize the developed technologies in close collaboration with end users. 
Broader Impacts: CANPBD-developed innovations are also being successfully applied in non‑bio applications, such as nanocomposites for structural enhancement and functional surface coatings for large windmill blades; membranes for water desalination, Syngas (gas mixture that contains varying amounts of carbon monoxide and hydrogen) purification, and hydrogen purification for fuel cells; and polymer nanocomposite foams for insulation and housing markets. Developing relevant nanomaterials and technologies for future biomedical needs presents significant career opportunities for future generations. Activities planned for Phase II are to (1) commercialize nanoengineered biomedical devices through affordable manufacturing methods and novel design, (2)  extend research results from medical/biology applications to functional nanocomposites, water treatment, homeland security, environmental protection, and food industry toxicology, (3) establish new products and new industries to create high-paying jobs in the US, and (4) train the 21st century workforce in economically important and critical high-tech fields.
