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Frequency spectrum analysis of magnetic linear dichroism in suspension of magnetic nanoparticles
M. Suwa, H. Emura, S. Tsukahara
(Osaka Univ.)
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Evaluation of distribution of interdepending parameters in magnetic nanoparticles
H. Goto!, Y. Akita', R. Takahashi', H. Hirano®, M. Futagawa', Y. Takemura?, S. Ota'

('Shizuoka University, >Yokohama National University, > Fujita Health University)
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Basic research on the number dependence of magnetization of chainlike magnetic nanoparticles
Zhang Haochen, Kazuki Ikeda, Teruyoshi Sasayama, Takashi Yoshida
(Kyushu University)
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Evaluation of magnetic relaxation of magnetic nanoparticles in tumors
K. Honda!, K. Shimizu?, M. Futagawa!, Y. Takemura?, and S. Ota'
('Shizuoka University, “ZHamamatsu University School of Medicine *Yokohama National University)
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Fig. 1 Magnetic relaxation properties in the liquid
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Development of gold-coated magnetic nanoparticles for magnetic
hyperthermia and micro-CT imaging applications

Loi Tonthat!, Tomoyuki Ogawa?, Narufumi Kitamura?, Yoshio Kobayashi®, Kohsuke Gonda?, Shin Yabukami?
!Graduate School of Engineering, Tohoku University, Miyagi 980-8579, Japan
2Graduate School of Medicine, Tohoku University, Miyagi 980-8575, Japan
3Graduate School of Science and Engineering, Ibaraki University, Ibaraki 316-8511, Japan

Gold-coated magnetic core-shell nanoparticles have attracted much interest due to their potential applications in cancer
therapy through the combination of target drug delivery, diagnostic imaging, and magnetic hyperthermia which would
greatly increase the treatment efficacy. In previous studies, we developed a simple magnetic hyperthermia system?, as
well as synthesized water-soluble iron oxide magnetic nanoparticles? and gold nanoparticles® with a size of sub-10
nanometer. In this study, the development of gold-coated FesOs (FesOs@Au) nanoparticles as therapeutic and
diagnostic (theranostic) agents for magnetic hyperthermia and micro-CT imaging applications is presented.

The synthesis of FesOs@Au involved the sequential formation of the FesO4 core and Au shell. First, the Fe3O,
nanoparticles were synthesized via thermal decomposition method that reduced iron (IlI) oleate using
1,2-hexadecanediol in the mixture of oleylamine and oleic acid as capping agents. Gold was then deposited onto the
surface of FesO. nanoparticles by reducing gold acetate using 1,2-hexadecanediol in the mixture of oleylamine and
oleic acid at 190°C (the mole ratio of Au precursor to FesO0, was approximately 7:1). The synthesized nanoparticles
were characterized by TEM, XRD, EDS, DLS, and magnetization measurements. Figure 1 shows the TEM images and
photographs of FesO4 and Fes04@Au nanoparticles and their magnetization curves at 300K. The FesO4 nanoparticles
after coating with Au appeared much darker than the Fe3O4 nanoparticles due to the generation of contrast depending on
the atonic number of atoms composing the nanoparticles. The average sizes of Fe;O4 and FesOs@Au are 5.2 nm and 6.1
nm, respectively, and the average thickness of the Au coating is 0.45 nm. The magnetization of Fe:O.@Au
nanoparticles (9.7 emu/g-Fes0,) at 300K was much smaller than that of FesO4 nanoparticles (52.4 emu/g-FesO4). This
decrease is considered to be due to a decrease in magnetic moment coupling as a result of the increased interparticle
spacing of the magnetic core by gold shell and organic capping agents. We are evaluating the synthesized Fes0.@Au
nanoparticles as a heating agent for magnetic hyperthermia and a contrast agent for micro-CT imaging.

References

1) A Shikano et al., Trans. Magn. Soc. Jpn., 6(1), 100-104, (2022)

2) L.Tonthat et al., IEEE Trans. Magn., 54 (7), 5400506, (2018)

3) T.Inose etal., Colloids Surf. B: Biointerfaces, 203, 111732, (2021)
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Fig. 1 (a) TEM images and photographs of the diluted hexane solutions of Fes04 and Fes0.@Au nanoparticles, and
(b) magnetization curves for dried FesO4 and FezO4@Au nanoparticles at 300K.
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AC magnetization and self-heating properties of commercial superparamagnetic magnetic nanoparticles
Hiroki Obana', Satoshi Ota?, Seiji Takeuchi', Suko Bagus Trisnanto', Tsutomu Yamada', Yasushi Takemura'
("Yokohama National Univ., “Shizuoka Univ.)
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T 5,

RERFAE - R

BIERLT-& LT, MRIOIFgE Al & L CHEARFIH & T2 Resovist®, 2 OJFE C & % Ferucarbotran
BRI TR LW 2 SRR RIR DO R & bl F-EE Tdh HMSL (A HEEFEMRASH) | K UY-Fe0sh1
FREEL TR SNT-T /) 75U —HiE &2 o~ /LF 2 7R 1T % Synomag®-D D 3FEEH 2 ] L 7=,
Resovist®36-21 nmD 2 7R3 iEH T 5 E 2 A, MSIO 2 7 £81321.6 nmEEE L 72 %, iR L O
RN R A EE L EERE 2 FR L7, BUBHRE W T b 2mg-Fe/mL & L7z, R0k
D EERALRE, TR LREZE Uz, RV EIIE Tk, Hac=5-30 mT/po, J& #%kf=1-600 kHz D
AR VRRE S A FILIN L 7=,

Fig. 11ZSynomag®-D D& HEEt OB « AW LR 2~ 3, FIINE RS N4 5 & KB LA
W35 2 EDNMERTE 72, Y RIXZ ORERIZOWNTOFECM ORI T2 DWW TORER, BH L7z R E,
#B/SLP, FERRILPAZIMET D,

B35

1) H. Mamiya, B. Jeyadevan, Sci. Rep. 1, 157, 2011.

2) G. Shiaetal., J. Magn. Magn. Mater., 473, 148-154, 2019.
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Fig. 1 AC hysteresis loops of the liquid sample of Synomag®-D.
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Heating of magnetic particles by application of high frequency pulsed magnetic field
Yuui.Adachi', Akihiro Kuwahata!, Shin Yabukami', Eiji Nakamura?
('Tohoku University, “High Energy Accelerator Research Organization)
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