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Abstract

As three-dimensional miniaturized organ models, organoids faithfully replicate the structural and func-
tional characteristics of native tissues, demonstrating substantial potential in disease modeling, drug
screening, and related fields. However, cultivation stability challenges significantly hinder their practi-
cal applications. Organoid stability encompasses two dimensions: Extrinsic homeostasis, maintenance
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of the culture environment through exogenous factors (e.g. matrix composition, growth factors, me-
chanical stimuli); Intrinsic cellular homeostasis, preservation of endogenous properties including ge-
netic stability, metabolic equilibrium, and cellular heterogeneity. This review comprehensively exam-
ines cutting-edge strategies for sustaining both environmental and cellular stability in organoid cul-
tures, covering engineered matrices, vascularization techniques, standardized protocols, and micro-
bial community regulation. Future prospects for clinical translation are also discussed.
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