MSE 571-ENGINEERING ARTIFICIAL ORGANS
COURSE CONTENT: This interdisciplinary course is designed to equip the undergraduate or graduate students of engineering, physics, chemistry, pre-med and biology major with the basic understanding of i. Biomaterials Science (metals-alloys, ceramics, synthetic polymers, cells/tissues, their manufacturing, characterization of mechanical, physical and rheological properties), ii. Knowledge of developmental biology of genes and proteins in cell proliferation, cell polarization, 3-dimensional orientation (right-left, anterior-posterior) of cells on extracellular matrix proteins and iii. Principles of anatomy and functions of human organs (mechanical support, gas-exchange, blood filtration, pumping and flow). This foundation will provide the rationale for engineering human artificial and tissue-engineered organs. The issues of biocompatibility of human implants (artificial knee/hip, bone, heart, lung, kidneys, intraocular lens, blood vessels, heart valves, stents, artificial skin, etc.) will be presented in the context of complications, e.g. thrombosis, inflammation, infection, calcification and pain that may adversely affect the patients. These issues along with the mechanical failures resulting from cycles of stress-strain relationships and wear-and-tear will be discussed. Current methods of pre-clinical evaluations (in vitro and in vivo durability and 3D imaging) in animal models and patients, FDA regulations in approval of a new investigational device (IDE) and post-market surveillance for adverse effects will be presented. 
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OF INTEREST TO: Biomedical engineers, Medicine, Materials scientists, Mechanical engineers, Polymer scientists, Chemists and Chemical engineers
INSTRUCTOR: Mrinal K. Dewanjee, MSc, PhD; Phone: 301-443-7406; National Eye Institute, National Institutes of Health, Health and Human Service, Bethesda, MD 20892; dewanjeem@nei.nih.gov or mrde20841@verizon.net. For additional information, please contact Professor Biprodas Dutta, Director, Materials Science & Engg., 303 Hannan Hall, CUA, Washington DC, Phone: 202-319-5535; duttab@cua.edu.
SCHEDULE (Tentative): Monday-Friday 5:00-6:30 (First meeting will be held on Wednesday, August 31, 2011.)
TEXTBOOK: Ratner BD, Hoffman AS, Schoen FJ, Lemons JE. Biomaterials Science: An Introduction to Materials in Medicine. Elsevier Press, 2nd Ed, 2004
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