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Material composite and properties of magnetic bone cement
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Abstract

BACKGROUND: Magnetic materials are the crucial part of magnetic bone cement, with the explicit investigation of the heating emission
mechanism of nanoparticles in magnetic radio-frequency fields, magnetic nanoparticles with good biocompatibility and high heating efficiency
may become the hotspot for clinical transformation. Magnetic bone cement consist with magnetic nanoparticles with different ingredient, ratio
and bone cement matrix, there are many research progresses in physicochemical property, in vitro and in vivo biocompatibility, heating

efficiency and the hyperthermia effect.

OBJECTIVE: To review the research progress of magnetic bone cement.

METHODS: The articles about magnetic bone cement and magnetic hyperthermia were retrieved from PubMed, Web of science, Embase and
WanFang databases. The keywords were “magnetic bone cement, magnetic hyperthermia”. The logical operator between them was “AND”.
RESULTS AND CONCLUSION: Magnetic bone cement consists of magnetic materials and bone cement matrix, the magnetic materials were
chosen from micron ferrite particles to nanoscale ferrite particles, because of the increasing of heating efficiency. Consequently, the mass
percent of magnetic materials in magnetic bone cement will decrease with the increasing of heating efficiency. Then, the physicochemical
property, such as, mechanical strength, and setting time, in vitro and in vivo biocompatibility, and hyperthermia effect change. The bone
cements with low toxicity and high heating efficiency are the main research direction. In the future, magnetic bone cement will not only
preserve the function of hyperthermia, but also have the function of chemotherapy, radiotherapy and immunotherapy. Multi-functional
magnetic bone cement may become a new filling material to treat bone metastasis.

Key words: bone cement; magnetic bone cement; magnetic hyperthermia; magnetite nanoparticles; tumor hyperthermia; nanoscale ferrite

particles; metastasis
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