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Abstract.

Myocardial tissue damage is permanent after a massive heart attack since
the adult cardiomyocytes lack intrinsic regenerative capacity. Myocardial
tissue engineering is one of the most promising strategies to restore the
heart function after myocardial infarction. Biomaterials, cells and the scaf-
fold design all play critical roles in engineering of a potential replacement
cardiac tissue. Fibrin is the natural wound healing matrix having angiogenic
properties and provides a biomimetic environment for cell attachment,
migration and proliferation. Previously we have developed a Poly lactic-
co-glycolic acid (PLGA)-Fibrin multiscale scaffold for myocardial tissue
engineering applications wherein fibrin has a nanofibrous structure and
PLGA provides microscale structure (Sreerekha et al. 2013). This attempts
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to mimic the structural hierarchy of the native myocardium. This study
investigates the effect of a fibrin based electrospun multiscale scaffold on
the differentiation of rat mesenchymal stem cells (rMSCs) in to functional
cardiomyocytes. Our results indicated that this scaffold supported the pro-
liferation of rMSCs initially followed by enhanced differentiation of rMSCs
into cardiomyocytes. The cardiac phenotype of the cells was confirmed by
the presence of cardiac specific proteins like α-sarcomeric actinin, and tro-
ponin. We conclude that by providing proper micro-nano environment, we
could successfully differentiate rMSCs in to functional cardiomyocytes.
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