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ABSTRACT:  Mathematical modeling and computer simulations play increasingly important roles in the 
cancer research, and the most important one is providing a framework to capture various mechanisms 
underlying tumor growth and angiogenesis(new blood vessels formation).  A tumor develops through avascular, 
angiogenesis and vascularized stages to be malignant.  Initially a tumor utilizes nutrient diffusing from parent 
vessels to grow but only up to a limited size (~2mm in diameter).  The key to reach malignant stage is the 
angiogenesis process, where tumor obtains extra source of nutrient and begin to grow out of control.  In this 
talk, I will first present a  mathematical model serving as framework for cancer research to simulate the growth 
of a tumor through all  these stages, then describe a chemotherapy model to predict drug efficacy in the 
condition of vascular and morphological heterogeneity.  Finally I will present a new angiogenesis model that 
addresses the proper relationship between endothelial cells (lining up the blood vessels) proliferation and 
migration, which is the key to understand vasculogenesis (formation of blood vessel plexus in embryo) and 
angiogenesis processes. 
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