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Abstract Magnetic bone cement is a novel magnetic medium that generates heat under alternating fileds for bone tumor treatment as
well as recovery of bone fracture. Seven kinds of metal microspheres were chosen to test their heat—generating abilities and magnetic
properties. The selected materials were then mixed with calcium phosphate bone cements (CPC) at different powder liquid ratios. The
selting time, mechanical tests, magnetic properties, and heat—generating abilities of the cement were analyzed. The results showed that
the novel CPC—based magnetic bone cement had satisfactory heat—generating ability, which could be further applied for magnetic
hyperthermia clinically.
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Table 1 Composition of the CPC containing microspheres

KR Pkl SR

CF 4307535k CPC CPC 4
CPC 0 0 20 10
CC20 4 0 16 10
CC30 6 0 14 10
CC40 8 0 12 10
CX5 0 1 19 10
CX10 0 2 18 10
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Fig. 1 SEM images of CF, EW, Ni, Co42A, 360L,430, and FesO, particles
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Fig. 2 Hysteresis loop of various magnetic particles
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Fig.3 In vitro heat generation of CF, EW, Ni, Co42A, 360L,
430, and Fe;O. microspheres under the alternating magnetic
fields of 30 Gs and 60 Gs at a frequency of 500 kHz
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Fig.6 SEM images of Cross—sections of various CPC—-based
cement specimens
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Fig. 7 Degree of magnetic saturation of various
CPC-based specimens
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cements in the AMF at a frequency of 500 kHz
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