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Abstract: Stem cells, with their unique capabilities for self-renewal and multipotent differentiation, demonstrate significant potential
in regenerative medicine, disease treatment, and tissue engineering. This study systematically reviews the classification of stem cells,
highlighting breakthrough advancements in induced pluripotent stem cell technology and the extensive applications of mesenchymal
stem cells in neurological, cardiovascular, hepatic, orthopedic, and metabolic diseases. Additionally, it analyzes key challenges in
the clinical translation of stem cell therapies, such as issues of ectopic differentiation, heterogeneity, and tumorigenesis. Regarding
global stem cell regulation, the study compares policy differences in the United States, the European Union, Japan, and China, and
their impact on technological advancement, proposing directions for optimizing standardized production, clinical trial design, and
ethical review processes. This research provides theoretical insights and practical guidance for advancing stem cell research, clinical
applications, and policy development.
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