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ELASTIN AS ATRIGGER TO ACCELERATE VALVE REGENERATION

ABSTRACT: Young children with critical congenital heart valve for subsequent implantation could potentially overcome all the
defects have no effective treatment options except for a heart shortcomings of existing treatment strategies. Despite this appeal
transplant. Commercially available valve therapies have major however, specific scaffold selection and/or biomechanical environ-
limitations and do not come in small sizes. Mechanical valves are ments needed to enhance the valve phenotype for in vivo integra-
commonly used in adults, but require long-term anti-coagulant tion need to be further optimized, as these parameters have been
therapy, which can be dangerous for young children. Homografts shown to be essential for the creation of long-term functional heart
or bio-prosthetic valves are occasionally used but are prone to valve tissues. In our laboratory, we have focused our efforts on flow-
calcification, leading to regurgitation. In the pediatric population, based biomechanical conditioning of stem-cell-seeded scaffolds to
repetitive valve replacement surgeries are required, because avail- engineer valve tissues with rich-elastin content. We have recently
able prosthetic valves do not accommodate somatic growth. Thus, utilized porcine small intestinal submucosal (PSIS) bioscaffolds as
current prospects in treating critical valve defects in children are a substrate for supporting de novo valvular tissue growth in vivo
faced with an overall grim prognosis for survival. In theory, the abili- ~ on which allogeneic elastin can be deposited. Our experiences to
ty to grow a valve in vitro using stem cell progenitors and appropri- date utilizing these approaches for heart valve regeneration to treat
ate scaffolding materials, i.e., valves with regenerative capacities, critical valve diseases in the young will be the focus of this talk.
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