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ABSTRACT: With the continuous in-depth research and clinical exploration of related technologies in magnetic surgery, the
demand for implanting NdFeB magnets has been increasing, and the surface requirements for the magnets implanted into the human body
have also been continuously improved. Because of the different physiological environments of different implantation sites in the human
body, the requirements for surface modification are also different. At present, the surface modification methods of NdFeB magnetic
materials implanted in vivo are various, but the effect of surface modification in different parts of the human body is not yet definitive,
and the lack of systematic evaluation. In this paper, the implanted environment and a variety of surface modification methods of the
existing medical NdFeB magnets are summarized in detail. The problems existing in the surface modification at the current stage are
summarized in order to provide ideas and directions for follow-up study.
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Table 1 The environment of the magnets which was related to the magnetic surgery

Related technologies Field of application
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Note:# Temporary implant: internal retention time is generally less than 72 h; * Short-term implant: internal retention time is generally less than 30d; *
Longish implant: internal retention time is generally between 30 to 90d; * Long-term implant: internal retention time is generally greater than 90d or

permanent implant.
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Table 2 The characteristics of the natural environment of the magnet retaining site

The external environment characteristics of the magnets
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Table 2 The characteristics of the natural environment of the magnet retaining site

The external environment characteristics of the magnets
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Note: The relevant parameters in table 2 are derived from references™?” .
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Table 3 Clinical application of medical NdFeB surface modification
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Fig 1 The technology of NdFeB surface modification related to magnetic surgery

(A: polycarbonate ; B: polyamide ["; C: titanium nitride ; D: titanium nitride+ polypropylene B; E: titanium!';

F: titanium nitride & electrical pure iron ¥%; G: titanium nitride %; H: chrome!"; I: nickel®)
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