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Abstract

Organoids are three-dimensional cellular aggregates cultured in vitro that replicate the structure
and function of specific organs. In comparison to conventional cell culture models, organoids ex-
hibit greater complexity and physiological fidelity, comprising diverse cell types derived from
target organs and supported by suitable scaffold materials and growth factors. As a burgeoning
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research tool, organoids hold notable significance and potential across disease modeling, drug
discovery, and personalized medicine domains. With advancing technology and expanded applica-
tions, organoids are expected to assume an increasingly vital role in medical investigation and
clinical practice, driving advancements in disease therapeutics and pharmaceutical development.
Significantly, both domestic and international research efforts have achieved remarkable progress
in organoid studies, spanning multiple organ systems. Key methodologies entail self-assembly,
microfluidics, and 3D printing, while materials range from biodegradable scaffolds to biomimetic
components. Techniques encompass cell differentiation, multicellular integration, and functional
stimulation. The article primarily elucidates the design principles of organoid systems, the mod-
eling of multi-chamber organoid devices, and the applications of organoid systems in various
fields. It subsequently summarizes the application prospects of organoid systems, potential chal-
lenges they may encounter, and provides an outlook on future development directions.
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Figure 1. Diagram illustrating the developmental process of organoids
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Figure 2. Multi-chamber organoid device model
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