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Abstract
Despite the medical advancements of the 21st century, cancer has remained a formidable disease exceeding 8 million annual deaths worldwide.  Due to heterogeneity of cancer cells from patient to patient, and their adaptability to hostile microenvironments (e.g. low oxygen or ‘hypoxic’ conditions), it is incredibly difficult to develop a universal anticancer approach for a broad population. These challenges highlight the need to better understand cell functions and develop new technologies for personalized medicine.  
Hypoxia alters cellular metabolism and leads to acquisition of drug resistance and metastatic progression. In most solid tumors, these hypoxic conditions exist as gradients of oxygen with the tumor core being most hypoxic due lack of vascularization. In the -SCALE (Microfluidic Single Cell Analysis Laboratory in Engineering) group, we have developed a novel lab-on-a-chip strategy to establish linear gradients of dissolved oxygen and study cancer cell behavior under biomimetic conditions. We have also identified a novel molecular mechanism, that regulates transformation of breast epithelial cells to stem-like phenotypes, necessary for metastasis.  The focus of our research revolves around breast and brain cancers as model disease systems. In addition to the above projects, we are also concentrating our efforts towards developing liposome based immunological techniques to engineer cytotoxic T lymphocytes for increased efficacy against cancer.  
In this seminar, development and functionality of the microfluidic hypoxia platform as well as its utility to explore cellular responses in real-time will be demonstrated. In addition, the unique capability to establish overlapping hypoxia and drug gradients and the potential for personalized diagnostics and treatments will be discussed.
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