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Abstract- Magnetic and self-heating properties of CoFe,0y,
MgFe,0,4 and NiFe,04 nanoparticles were evaluated. MgFe,04
and NiFe,O4, whose coercive forces are lower than that of
CoFe,0,, exhibited higher temperature rise in self-heating
excited by ac magnetic field of 150 Oe at 10 kHz. The energy
efficiency of magnetic field in generating self heating of these
ferrite nanoparticles is also analyzed. It was also evaluated the
cytocompatibility of each ferrite nanoparticles.

I. BACKGROUND

Magnetic nanoparticles exhibit unique properties, such as
conjugation of biological materials, guidance by magnet and
heat dissipation in alternating magnetic fields. Owing to these
properties, magnetic particles can be used for medical
applications such as the carrier of drug delivery system and the
heat source of hyperthermia [1-3]. The availability of
transferring the anticancer drug to tumor reduces side effects in
chemotherapy. And heating tumor selectively enables less side
effects and repeating treatment as compared to surgery,
chemotherapy and radiation therapy. It is significant for drug
delivery system and hyperthermia to use the nanoparticles
which exhibit high magnetic force and induce high temperature
rise. Here the magnetization characteristics and the temperature
rise of various magnetic nanoparticles are studied. The
magnetic field which generates self-heating efficiently is also
discussed. Moreover, magnetic nanoparticles should be
biocompatible for biomedical applications. Many cytotoxicity
studies on magnetite coated with some materials were reported,
but there are few on other ferrite nanoparticles [4]. Therefore
we reported the cytotoxicity of those magnetic nanoparticles on
HeLa cells.

II. CURRENT RESULT

The magnetization curves of CoFe,O, (146 nm), MgFe,0,
(130.2 nm) and NiFe,O,4 (130.7 nm) nanoparticles measured by
using a vibrating sample magnetometer (VSM) at room
temperature with the maximum field of 10 kOe are shown in
Fig.1. The coercivity and remanent magnetization of them are
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shown in Fig.2. The magnetization values of those
nanoparticles were less than their corresponding bulk values. It
is also observed that the smaller size particles exhibit smaller
saturation magnetization. This reduced magnetization of
nanosized magnetic particles is explained by the surface spin
disorder which is due to cation redistribution or the formation
of spin glass like structure in the near-surface layers [6, 7].
Fig.3 shows time dependence on temperature rise of the
samples. The ac field frequency was 10 kHz and amplitude
was 150 Oe. CoFe,0, exhibited little self-heating temperature
rise, which was attributed to its large coerciviy [8] (1030 Oe
shown in Fig.2). The magnetic field of 150 Oe is not adequate
to open the hysteresis area. On the other hand, MgFe,O, and
NiFe,0,4 exhibited higher temperature rise because of the lower
coercive forces (below 100 Oe). In vitro cytocompatibility
study of CoFe,04 (26.5 nm), MgFe,O, (27.4 nm) and NiFe,O4
(20-30 nm) was done on HeLa cells. Fig.4 shows the survival
rate of HeLa cells exposed to those samples at the
concentration of 200 pg/ml for 3 days. In Fig.4, only NiFe,O4
induced lower cell viability and the HeLa cells exposed to
CoFe,O, and MgFe,O, exhibited slight influence on their
survival rate.

The magnetization curve, self-heating and cytocompatibility
of CoFe,04, MgFe,0,4 and NiFe,0, were reported. NiFe,O,4 has
high temperature rise in ac magnetic field but induces lower
cell viability on HeLa cells which should be coated with
biocompatible materials.
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