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Abstract

BACKGROUND: In the process of bone defect healing, the use of biological materials loaded with drugs for local
defect intervention can accelerate the repair of the defect, which provides a new method for the local treatment of
bone defects.

OBJECTIVE: To introduce the local application of bone tissue engineering scaffolds loaded with
bisphosphonates in bone defect repair and to summarize the effects of bone tissue engineering scaffolds as a
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drug delivery system on the bone defect healing.

METHODS: The authors retrieved PubMed, Web of Science, Springerlink, Medline, WanFang and CNKI databases with “bisphosphonates,
alendronate, zoledronate, bone defect, bone tissue engineering” as key words for relevant articles published from 2006 to 2018. Initially, 235
articles were retrieved, and finally 70 articles were selected for further analysis.

RESULTS AND CONCLUSION: Bisphosphonate drug is an effective inhibitor of osteoclast dissolution. It can form a drug sustained release
system on the local defect by being loaded to composite scaffolds, promote the formation of new bone and accelerate the healing of the defect.
For the drug delivery system of bisphosphonates, suitable scaffold materials are crucial to the osteogenic effect of composite scaffolds in the
defect area. At present, the carrier materials used for bisphosphonate-loaded composite scaffolds are mainly divided into organic materials
and inorganic materials. Most polymeric organic materials can directly load bisphosphonates to form good drug sustained release in the local
area and obviously exert their pro-osteogenic effects, while natural materials and most inorganic materials are often combined with other
materials to form composite materials as carriers to optimize the carrier performance. Most studies have also confirmed that these composite
materials loaded with bisphosphonates in the defect area exert osteogenic effect in the defect area.

Subject headings: Diphosphonates; Tissue Engineering; Bone Transplantation

Funding: the National Natural Science Foundation of China, No. 81671804, 81772456 and 81171681 (all to LH)
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