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Abstract: 

Work in our laboratory has been focused on revealing the molecular, cellular and tissue-based signaling pathways controlling cell migration, cell proliferation, microvascular remodeling and cell and tissue-based responses to injury and wound healing. Under normal conditions, tissue repair and regeneration during would healing are complex, multi-factorial processes. These developmental, disease and injury associated events incorporate a diverse array of cell types and molecular signaling pathways that coordinate cellular and tissue growth, differentiation or the restoration of tissue or organ integrity following injury and during repair. For example, during aging, human wound healing deteriorates and is significantly impaired during chronic disease states. With aging, there is an increase in the complications associated with healing and with the persistence of wounds that fail to heal. Indeed, as individuals experience extended life spans and as the worldwide chronic disease burden increases with aging, healthcare professionals will need to address and treat the ever-increasing medical burdens associated with chronic would healing, including pressure- and diabetes-induced ulcerations and chronic wounds associated with vascular insufficiency. Regardless of the insult, site, or type of injury, 

re-epitheliaization and angiogenesis of would healing dominate the successful closure of acutely-created or persistently-chronic wounds. In our efforts aimed at the discovery and development of novel angiogenesis-promoting and wound healing therapeutics, we are developing innovative two-dimensional (2-D) cell- and extracellular matrix-based and three-dimensional (3-D) cell- and tissue- based constructs of the microcirculation, epidermis and human skin, which contain epithelial, vascular and extracellular dermal compartments that are complete with an intact epidermal layer, together with an intact microvasculature. The ultimate goals of these in vitro studies are not only to reveal the molecular and cellular mechanisms regulating microvascular remodeling and re-epithelialization during wound healing, but to identify and characterize novel wound healing accelerants that are capable of stimulating the angiogenesis and/or the re-epitheliaization process, themselves. We predict that our 2-D and 3-D in vitro models of angiogenesis, injury and wound repair will facilitate rapid, high-throughput screening and characterization of lead compounds together with the development of novel therapeutics that accelerate the re-epitheliaization and angiogenic processes required to promote acute or chronic wound healing in humans.
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