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Abstract: The technology that induces mature cells to become pluripotent stem cells, namely induced pluripotent
stem cells (iPSCs), has become an important tool for disease modeling, drug screening, and personalized cell
therapy. iPSCs themselves are in an immature, or “fetal-like” or “socially naive” state. When transplanted into
mature tissues or in vitro models of tissue differentiation, iPSCs need to gradually mature through interactions with
their environment. We call this “socialization-dependent growth” (SDG), so cell socialization becomes the primary
challenge for iPSCs growing in a multicellular environment. iPSCs need to gain four-dimensional abilities—

metabolic adaptation, tissue differentiation, communication response, and environment sensing—through cell
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contact, paracrine signaling, physical microenvironment, and metabolic regulation, eventually becoming usable
cell products. SDG actually spans the continuous mechanistic chain of reprogramming, lineage differentiation,
microenvironment shaping, and post-transplant host response. In multicellular organized environments, it helps
iPSCs achieve social maturation by adapting and modifying electrophysiology, metabolism, synapses, and tissue
structure. Therefore, this review focuses on the key bottleneck of iPSC-derived cell functional maturation, proposes
the SDG conceptual framework, systematically summarizes the effects of cell interactions, microenvironment

regulation, and host integration on cell maturation, and explores their potential value in quality control of cell

therapy products and clinical translation.
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