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According to the World Health Organization, cardiovascular diseases (CVD) are the leading cause of death throughout the world – more people die from CVDs per year than any other cause. Current therapies are ineffective in restoring full cardiac function post-myocardial infarction, which highlights the need for new therapeutic strategies to aid in reducing the impact of CVD in Europe and globally. A paradigm shift in cardiac biology has been the identification of a cardiac stem cell (CSC) population resident in the myocardium as cardiac tissue had long been considered to be a terminally differentiated organ with minimal repair capacity. CSCs have been shown to be present in the normal and pathological human heart, are known to be involved in cardiac homeostasis, repair and regeneration, and are a potential therapeutic target for cardiac repair. The local microenvironment (niche) surrounding CSCs provides critical signals that influence fate decisions: quiescence, self-renewal, differentiation, apoptosis, and motility. We hypothesize that engineered biomaterial systems can be optimized as stem cell niche analogs for mechanistic and applied research investigations of CSC biology. Probing extrinsic mechanisms underlying CSC homeostasis is essential for understanding the etiology of cardiac pathologies as well as for developing comprehensive cardiac tissue regeneration strategies.
