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Will present a seminar on

“MICROENGINEERED HYDROGELS FOR
TISSUE ENGINEERING”

Hydrogel biomaterials have been extensively used in various tissue engineering applications since they provide the cells with a hydrated 3D microenvironment that mimics the native extracellular matrix.  More recently the ability to engineer the size and shape of biologically relevant hydrogels has generated new opportunities in addressing challenges in tissue engineering such as vascularization, tissue architecture and cell seeding limitations.  Here, I will present the work from our group regarding the engineering of microscale hydrogels with controlled features and their applications to tissue engineering using a ‘bottom-up’ and a ‘top-down’ approach.  Top-down approaches for engineering the complexity of tissue engineering scaffolds involves the use of miniaturization techniques to engineer the microarchitecture of large materials.  For example, to enhance tissue perfusion within hydrogel scaffolds we have developed cell-laden hydrogels that incorporated a system of channels that mimicked the native vasculature.  Our group has also developed a number of methods to engineer the shape and size of larger hydrogel scaffold by controlled assembly of smaller building blocks.  This approach mimics much of the native biology which is often made from repeating functional units.  Bottom-up approaches can be used to generate functional units that can be assembled in a modular approach to generate larger scaffolds.  In this approach, shape controlled cell-laden microgels were created by a number of approaches using micromolding, photolithography and stop flow lithography.  The microgels generated using this approach could be seeded with different cell types and assembled to generate 3D tissue structures with controlled architecture and cell-cell interactions.  The gels could be subsequently further crosslinked with each other to stabilize their interactions.
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