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Abstract 
The cell sheet is a newly developed tissue engineering technology that has brought scaffold-free tissue and shows great application potential in regenerative medicine and cell therapy. Mesenchymal stem cells (MSCs) have been used to improve cardiac function and prevent ischemic myocardial tissue through paracrine effects and immunoregulation functions. Using cell sheet technology, MSCs can be easily transplanted to the ischemic area, and the long-term retention of MSCs in the affected area was realized and significantly improved the curative effect. Currently, many types of MSCs can be used to prepare the cell sheets, such as bone marrow-derived MSCs (BM-MSCs), adipose-derived MSCs (AD-MSCs), skeletal myoblasts (SMs), umbilical cord-derived MSCs (UC-MSCs), and cardiomyocytes derived from induced pluripotent stem cells (iPS-CM). Since UC-MSCs have few human leukocyte antigen-II and major histocompatibility complex class I molecules and are easy to isolate and culture, UC-MSCs have been widely used due to their multipotency, broad range of sources, and compliance with standard amplification. UC-MSCs sheets were fabricated by UC-MSCs from a cell bank established by a standard operation process and quality control. Cytokine secretion, immunoregulation, and angiopoiesis were evaluated in vitro. Porcine myocardial infarction (MI) models were established by constriction of the left circumflex, and UC-MSCs sheets were transplanted onto the ischemic area of the heart tissue. In vivo, safe results showed that the UC-MSCs sheet had no oncogenicity and was mainly distributed on the surface of the ischemic myocardial tissue. Echocardiography showed that UC-MSCs sheets effectively improved the left ventricular ejection fraction (LVEF), and the LVEF significantly changed in the UC-MSCs sheet transplantation group compared with the MI group. Allogeneic source UC-MSCs sheets have been proposed as an effective cell therapy method for clinical applications to ischemic heart disease.
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The schematic diagram illustrates the fabrication of cell sheets using different cell types from various sources and their potential applications in treating ischemic heart disease.
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