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Microfluidic devices were motivated by the desire to move very small fluid volumes and mimic laboratory procedures in an automated and less costly manner.  In addition to mimicking laboratory manipulations on a small scale, microfluidic systems have been reported which have entirely new capabilities, e.g. microfluidics systems have been reported that carry out thousands of operations simultaneously, create new materials, sequence genes, and manipulate individual cells. Dr. Ligler will describe how microfluidics are being used to make living capillaries by the meter.  She is collaborating with Drs. Michael Daniele, Ke Cheng, and Teng Su to incorporate the capillaries into a fibrin patch containing cardiac stem cells and implant the patches in rats to repair broken hearts. While the results are truly exciting, the cardiac patch is a complex construct.  The second device that Dr. Ligler is currently working on provides a means to simplify microfluidic systems used for diagnostics and small cell cultures.  With Drs. Glenn Walker and Brian Cummins, she has invented a programmable, disposable pump to replace the expensive pumps that typically drive microfluidic systems.  The paper pump can be designed to run at flow rates from nanoliters to microliters per minute for times of minutes to days, and multiple pumps can be organized to change flow rates at predetermined times—for pennies.
