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Introduction: Cardiovascular diseases, especially myocardial infarction, are the leading cause of human mortality
and disability in the clinical setting. Surgical modalities and anti-thrombotic therapy are currently the main available
approaches in the clinical setting. In recent decades, the application of stem cells and their secretome content such as
exosomes has led to the alleviation of incurable pathological conditions. Stem cells and exosomes can expedite the
regeneration mechanisms within the injured sites via the alteration of specific signaling pathways. Along with the
application of stem cells and exosomes in different tissues, cardiovascular diseases are at the center of attention for
therapeutic purposes. Physical and anatomical properties of heart tissue and lack of enough retention time hurdle the
application of stem cells and other therapeutics within the heart tissue. Besides, preparation processes and physical
stress can lead to the loss of transplanted cells and rapid exosome removal. During the last decades, the application of
microneedle patches has contributed to the efficient delivery of exosomes and cells into the target sites. Microneedle
patches consist of arrays of needles with an average size of 50-1200 nm for painless delivery of loaded cargoes. Recent
data have highlighted the eligibility of microneedle patches for targeted delivery of therapeutics into the cardiac tissue
after being placed on the injured sites with proficient regenerative outcomes.
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