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Advances and applications towards organoids biofabrication
WANG Zixuan*, GAO Jie"**, ]I Zhouyuan**, ZHOU Xianhao'**, DENG Heyuan'**, FANG Yongcong'***, XIONG Zhuo'***

1. Department of Mechanical Engineering, Tsinghua University, Beijing 100084, China
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3. State Key Laboratory of Tribology in Advanced Equipment, Tsinghua University, Beijing 100084, China

4. Beijing Key Laboratory of Intelligent Organ Biofabrication and Regenerative Repair, Beijing 100084, China

Abstract As three—dimensional (3D) in vitro models, organoids recapitulate many aspects of the complex structure and function of the
corresponding in vivo tissue. This review summarizes recent advances in organoid biofabrication technology. It identifies key
development trends focusing on cutting—edge directions such as multi—process integration, multimodal detection and analysis, and
automated intelligent systems. Furthermore, it discusses the application progress of organoid biofabrication in disease modeling and
mechanistic insights, regenerative medicine and tissue repair, personalized therapeutics and drug development, as well as research in space
microgravity environments. Addressing the current landscape in China, this review proposes improvement strategies focusing on
biomaterial innovation, equipment technology advancement, and clinical translation pathways, with the aim of accelerating the innovation
and application of organoid biofabrication technology in China.

Keywords organoid; biofabrication; engineered control; disease model; regenerative medicine
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