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Abstract 

     Hypoplastic left heart syndrome is a congenital condition characterized by an 

underdeveloped left ventricle.  The current treatment options are surgery and/or heart 

transplant.  Current tissue engineering strategies focus on graft models.  The development of 

an engineered 3D cardiac left ventricle would provide a therapeutic option to overcome 

current treatment limitations.   

     A series of five in vitro models were developed, in order to bioengineer a 3D cardiac left 

ventricle.  Initially, the ideal material platform was studied, to produce the acellular 

ventricular extracellular matrix (AVEM) model.  A synthetic model of the left ventricle 

chamber was developed to emulate left ventricle geometry and architecture; the 

Bioengineered Open Ventricle (BEOV) model.  The BEOV model was optimized with using 

the two-stage perfusion cultured ventricle (TPCV) model and the pulsatile flow conditioned 

ventricle (PFCV) model.  Finally, we developed a bioengineered trileaflet valve, to produce 

the Bioengineered Complete Ventricle (BECV) model. 

     This thesis defense will review the development of the five bioengineered models, and 

summarize the future of this work both in hypoplastic left heart syndrome and in the field of 

tissue engineering. 
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