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Research Status and Several Important Basic Scientific Issues of Tissue Engineering
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Abstract Tissue and organ defects or dysfunction are major hazards to human health,and the leading cause
of human disease and death. The tissue engineering that emerged in the late 1980s is a revolutionary
advancement in tissue and organ repair, opening up new ways to regenerate functional tissues or organs to
achieve their defect repair. Tissue engineering is a multidisciplinary subject, and is an important exporter of
molecular biology, cell biology and genetics in the field of human health. In recent years,with the research
progresses on biomaterials, seed cells and growth factors, which are the basic elements in tissue
engineering, and the rapid development of organizational construction technology., a series of tissue
engineering products with clinical application prospects have emerged, some have been put into clinical
practice, and the simulation and artificial construction of complex functional organs (bladder, bioartificial
liver, salivary gland tissue) have also achieved breakthrough progress. To this end, the National Natural
Science Foundation of China organized the 209" Shuangqing Forum on the theme of “The Frontiers and
Challenges of Organizational Engineering Research”.

This forum explores the research status of organizational engineering, frontier scientific issues and development
trends. Combined with China’s research status and advantages in this field, it analyzes and condenses the important
basic sciences that China urgently needs to pay attention to and solve in this research direction. The forum
condenses an important scientific issue around materiobiology, important life organ construction and organoid: the
interaction mechanism between biological materials and host microenvironment and its role in tissue repair. On this
basis, the forum condenses 10 key technical issues and important basic scientific issues that needs to solve in the
field of tissue engineering in the future, including: the cells and molecular mechanisms of tissue and organ induced
regeneration; the design principles of specific engineering organizations and preparation methodology; interaction
between engineered tissue and immune regeneration system and its effect mechanism of tissue regeneration;
biomaterials’ biological effects and mechanisms; mechanics-biology coupling mechanism of tissue and organ
construction; matrix structure and composition analysis of human body and its relationship with cell function; the
tissue engineering technology for central nervous system repair; the evaluation standards, new technologies and new
methods for long-term biocompatibility and effectiveness of engineering organization; 3D bioprinting technology and

mechanism research; the database construction for tissue engineering.

Keywords tissue engineering research; development trend; important basic scientific issues; materiobiology;

construction of vital organs; organoids
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