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[ Abstract] Stem cell-derived exosomes, as a cell-free therapeutic approach, circumvent
the risks associated with live cell transplantation and offer enhanced biological safety. Through
engineering modifications, they can augment tissue targeting and therapeutic efficacy, making them a
promising new treatment strategy that could potentially replace stem cells. In response to the clinical
translation challenges, such as improving the yield, batch stability, therapeutic efficacy, and activity
maintenance of stem cell-derived exosomes, this review proposes coping strategies including the
use of 3D culture combined with immortalized cell lines, the development of engineered exosome
empowerment systems, and innovative exosome preservation techniques aiming to further advance
the clinical translation process of stem cell-derived exosomes in standardized production, therapeutic
applications, and long-term storage.
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