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Will present a seminar on

“HYDROGELS FOR CARTILAGE TISSUE ENGINEERING:

HOW GEL CHEMISTRY INFLUENCES

CHONDROCYTE FUNCTION AND TISSUE FORMATION”

The design and development of multifunctional, macromolecular monomers that can be polymerized to form degradable hydrogels provide numerous advantages for tissue engineering applications.  For example, in engineering a cell-carrier to support cartilage growth, hydrogels provide a unique, largely aqueous environment for 3D chondrocyte culture that facilitates nutrient transport yet provides an elastic framework dictating tissue shape and supporting external loads.  When combined with a photoinitiated polymerization, scaffolds can be formed in situ, under physiological conditions, in the presence of cells, and with spatial and temporal control of the polymerization.  However, relationships between the macroscopic properties of the gels and their constantly changing microscopic characteristics are quite complex.  In particular, this seminar will focus on experimentally characterizing and theoretically modeling the degradation behavior of hydrogels synthesized from multifunctional poly(ethylene glycol), poly(vinyl alcohol), and chondroitin sulfate based macromers.  A statistical-kinetic model was developed to predict the influence of degradation, as well as various chemical, environmental, and processing parameters, on the macroscopic gel properties.  Understanding the controlling factors behind the degradation of crosslinked gels allows networks to be synthesized that are specifically tailored for tissue engineering applications.  While the gel environment is often >90% water, we demonstrate that slight variations in hydrogel chemistry control gel degradation, evolving macroscopic properties, and ultimately the secretion and distribution of extracellular matrix molecules.  To illustrate this concept, chondrocytes were encapsulated in various hydrogel matrices, and relationships between the gel properties and the biochemical content and histological features of the resulting cartilaginous tissue investigated.
THURSDAY, OCTOBER 16, 2003

COOKIES AND COFFEE -- 3:00 P.M.

SEMINAR -- 3:15 P.M.
SARKEYS ENERGY CENTER, ROOM M-204
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