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Tissue engineering has become a promising approach for tissue regeneration and function restoration after injury.
The development of this technique requires interdisciplinary research involving cell biology, material science,
engineering science, and medical science. As the three key areas in tissue engineering, breakthrough in seeding cells,
biomaterials, and tissue reconstructive technique has laid the foundation for development of tissue engineering
techniques. In recent years, the National Tissue Engineering Center in Shanghai, China carried out a series of
research focusing on the aforementioned key areas. Testing a variety of cells could provide alternative seeding cell
sources for tissue reconstruction. Adult stem cells, which could be obtained from patients themselves, have become a
major cell source due to its unique non-tumorgenic advantage. Embryonic stem cells are pluripotent, which can give
rise to all the cell types in the body, thus will be a potential cell source in the future. Using cells derived from the
same germ layer to functionally replace the original cell types in the defect area has provided a clue for seeking new
cell sources. Besides, the success of using allogenic cells is prerequisite for the industrialization of tissue engineering
in the future. Bionic and intelligentized biomaterials provide the best support for cell grow and differentiation, while
bioreactors create an optimal tissue specific environment for tissue formation, remodeling and functional maturation.
With all the progress in these areas, engineered tissues have been successfully used in the repair of defects in animal
models as well as in humans. This paper gives a brief introduction to recent progress in the National Tissue
Engineering Center and discusses the major challenges in tissue engineering.

regenerative medicine, tissue engineering, stem cell, biomaterial
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