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Abstract

BACKGROUND: Silicon plays an essential role in bone development and bioactive silicate glasses pioneered the
current era of bioactive materials. Various biomaterials have been developed based on the biological function of silicon.
OBJECTIVE: To explore the biological function of silicon and research process of silicon in biomaterials.

METHODS: A computer-based retrieval of CNKI, PubMed, SpringerLink and Elsevier ScienceDirect databases was
performed to search the relevant literatures concerning the biological function of silicon and its application in biomaterials.
All data were primarily screened to exclude repeated and irrelevant articles. Literatures about the application of silicon in

biomaterials were included.

RESULTS AND CONCLUSION: A total of 68 eligible English articles are enrolled. Silicon plays important chemical and
biological roles in bone. Silicon in the extracellular matrix interacts with glycosaminoglycans and proteoglycans during
their synthesis and form ionic substitutions in the crystal lattice structure of hydroxyapatite. In addition, the dissolution
products of bioactive glass (mainly silicic acid) expose significant influence on the molecular biology of osteoblasts in
vitro, and can regulate the expressions of several genes including osteoblastic markers, cell cycle regulators and
extracellular matrix proteins. Silicon has been proved to improve the bioactivity of numerous materials and do no harm to

their mechanical properties and without cytotoxicity.

Subject headings: Silicon; Hydroxyapatite; Silicates; Tissue Engineering
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