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Applications of functional Fe;0, magnetic nanoparticles in biomedical field

Ma Jie, Wang Qian (Department of Orthopedics, Xijing Hospital of Air Force Medical University, Xi'an 710032,
Shaanxi Province, China)

Abstract

BACKGROUND: Fe;0, magnetic nanoparticles gradually become a hot research point in related research fields
due to their unique superparamagnetic property, biocompatibility, specific targeting and low cytotoxicity.
OBJECTIVE: To review the development of Fe;O, magnetic nanoparticles in recent years as well as their
applications in the biomedical field.

METHODS: The first author retrieved the PubMed and CNKI databases for relevant articles published from
January 2001 to October 2018 using the keywords of “magnetic Fe;O4 nanoparticles”, “surface modification”,
“biomedicine” in English and Chinese, respectively.

RESULTS AND CONCLUSION: Fe;O4 magnetic nanopatrticles are prone to oxidation and aggregation, and the
lack of coupling groups on the surface limits the functionalization of the nanoparticles. Therefore, surface
modification and processing of Fe;O, magnetic nanoparticles by physical and chemical methods are warranted to
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achieve their further applications. Polymer molecules, organic small molecules and inorganic materials can be used for surface modification of
Fe;O, magnetic nanopatrticles. At present, Fe;0, magnetic nanoparticles have been applied in some new biomedical fields, such as magnetic
resonance imaging, targeted drugs and gene carriers, immunoassays, biological separation and solidification enzymes.

Subject headings: Nanoparticles; Molecular Targeted Therapy; Tissue Engineering
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