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Introduction: Myocardial infarction (MI) is a continuously worsening global problem that occurs after prolonged ischemia due to occlusion of a coronary artery. Unfortunately, this event increases the chances of heart failure and organ damage or even death. According to WHO in 2017, 17.9 million deaths/year are due to cardiovascular diseases (CVDs) and 7.3 million represent the deaths caused by coronary ischemia [1]. Current therapies cannot restore the functionality of damaged myocardial tissue. For these reasons, myocardial infarction still represents an unmet clinical need, with an urgent requirement for novel therapies based on emerging technologies [2]. In this scenario, our aim is designing and implementing an innovative solution to heal the heart, based on a bio-artificial, micro-structured and drug-eluting patch that can be applied to the heart epicardium during bypass surgery (CABG) [3]. 
Methods: The patch production is based on the assembling of bioartificial polymeric membranes, having a surface micropatterning mimicking cardiac ECM. The final patch was characterized using a large repertoire of analyses for in vitro, ex vivo and in vivo testing.  Mechanical studies (DMA and Instron) were performed in accordance with ISO standards for cardiovascular implants. Studies of electroconductivity, degradation and recognition/release were also carried out using impedance spectrometer and HPLC. In vitro cytocompatibility using a large set of cells and cardio-inductivity was also evaluated. In vivo studies using a model of ischemic rat were performed according to the legislative decree n. 26/14A and 3R’s rules. 
Results: The results obtained allowed the realization of a micro-structured, electroconductive and biodegradable patch. The materials showed good mechanical properties and capability of recognition/release of active principles.  In vitro and in vivo results on the explants demonstrated stem cell recruitment, a good patch interaction with the tissues and neovascularization. 
Conclusions: This study represents an important step towards an effective therapeutic approach to heal heart failure. 
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