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Congenital heart defects occur in 8 out of 1000 live births in the US (www.aha.org), with several cases
presenting with anomalous heart valves. Available valve therapies have major limitations. For example,
mechanical valves are commonly used, but require long-term
long
anti-coagulant therapy, which is dangerous for
young children. Homografts or bio-prosthetic valves are occasionally used but are prone to calcification,
leading to regurgitation. In the pediatric population, repetitive valve replacement surgeries are required,
because available prosthetic valves do not accommodate somatic growth. Thus, current prospects in treating
valve defects in children are faced with several concerns.
concerns In theory, the ability to grow a valve in vitro using
stem cell progenitors and appropriate scaffolding materials, i.e., a tissue engineered heart valve for
subsequent implantation could potentially overcome all the shortcomings of existing treatment strategies.
Despite this appeal however, much remains to be understood in terms of the mechanical environments
needed to condition growing valves, but which nonetheless have been shown to be essential for the creation
of functional valve tissues. In addition, the biological responses to mechanical stimuli are likely to be
progenitor cell-specific. Here, we present two adult stem cells, i) the periodontal ligament cell (PLCs) and ii)
bone marrow derived mesenchymal stem cells (BMSCs) which we have investigated for heart valve tissue
engineering purposes. We reveal their unique responses to valve–relevant mechanical stresses and their
suitability in promoting the heart valve phenotype.
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His primary research goal is to integrate the various areas of his training into the synthesis of viable tissue engineered heart valves
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