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Combinatorial Myocardial infarction results in extensive cardiomyocyte death which can lead to fatal
electrospun matrices arrhythmias or congestive heart failure. Delivery of stem cells to repopulate damaged cardiac

. . tissue may be an attractive and innovative solution for repairing the damaged heart. Instructive
promote phyS_IOI()glca‘”Y_ polymer scaffolds with a wide range of properties have been used extensively to direct the
relevant cardiomyogenic differentiation of stem cells. In this study, we have optimized the chemical and mechanical
stem cell differentiation properties of an electrospun polymer mesh for directed differentiation of embryonic stem cells
(ESCs) towards a cardiomyogenic lineage. A combinatorial polymer library was prepared by
copolymerizing three distinct subunits at varying molar ratios to tune the physicochemical
properties of the resulting polymer: hydrophilic polyethylene glycol (PEG), hydrophobic
poly(e-caprolactone) (PCL), and negatively-charged, carboxylated PCL (CPCL). Murine ESCs
were cultured on electrospun polymeric scaffolds and their differentiation to cardiomyocytes
was assessed through measurements of viability, intracellular reactive oxygen species (ROS),
a-myosin heavy chain expression (a-MHC), and intracellular Ca** signaling dynamics.
Interestingly, ESCs on the most compliant substrate, 4% PEG-86%PCL-10%CPCL, exhibited the
highest a-MHC expression as well as the most mature Ca** signaling dynamics. To investigate
the role of scaffold modulus in ESC differentiation, the scaffold fiber density was reduced
by altering the electrospinning parameters. The reduced modulus was found to enhance
a-MHC gene expression, and promote maturation of myocyte Ca®** handling. These data
indicate that ESC-derived cardiomyocyte differentiation and maturation can be promoted by
tuning the mechanical and chemical properties of polymer scaffold via copolymerization and
electrospinning techniques.
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