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Abstract

Organ failure caused by diseases, aging, and injuries poses a major threat to
human health. Challenges such as slow or insufficient self-repair, organ shortage for
transplantation, and safety issues in xenotransplantation have made organ dysfunction
repair a persistent focus and difficulty in the fields of life sciences and health research.
Organoids, which can simulate key structures and specific functions of corresponding
organs well in vitro, hold significant implications for organ development, disease
modeling, drug screening, precision medicine, and more. Leveraging organoid
technology and interdisciplinary integration at the forefront, the recreation of organ
structure and function in vitro is crucial for organ reconstruction, transplantation,
disease research, and functional restoration.

This project systematically reviews the overall development trends, current status,
significance, and value of organoids and organ reconstruction in China. Combining a
general overview of the field, the project integrates cutting-edge technologies in
organoid research and categorizes developments and strategic values in nine aspects:
digestive system, respiratory system, nervous system, endocrine system, urinary and
reproductive system, musculoskeletal system, circulatory system, embryoid body
models, and tumors. It summarizes the scientific and technical challenges faced by
each area and outlines the research foundations and conditions to drive the
forward-looking development of advanced technologies. Building upon the
development of organoids, the project also assesses interdisciplinary integration in the
field of organ reconstruction, including the role of organ chips in promoting the
integrity and stable function of reconstructed organs, vascularization of organ tissues
for substance exchange and long-term maintenance, 3D bioprinting for cellular
diversity and precise structure construction, material science support for biological
materials, and the synergies between organoids and organ transplantation for organ
repair and regeneration. The project concludes with a summary of these

interdisciplinary advantages. In addition to disciplinary development and
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interdisciplinary assessments, the project provides a summary of relevant theoretical
issues such as ethical status and dignity, privacy protection, and commercialization.
Furthermore, the project offers insights and policy suggestions for the development of
this field, encompassing capacity building, institutional development, and regulatory
construction.

In summary, starting from the development of organoids and incorporating
interdisciplinary approaches, the project enhances the maturity, applicability,
efficiency, and complexity of organoid models. It aims to propel the field of
regeneration from local repair to overall reconstruction, from single-function
evolution to achieving multi-functional organs, and from in vitro cultivation to the
significant breakthrough of in vivo transplantation. By summarizing and organizing
the interdisciplinary organoid industry, in vitro organ reconstruction, and in vivo
organ regeneration, the project provides research directions and scientific guidance,
offering policy suggestions for the development of organoids and organ

reconstruction.
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