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Fig. 1
performance by modulating magnetic nanoparticles

Bl AdEEs KBRS AR TR R

Scheme of improving magnetic hyperthermia

1 R B R ~F

BORAE TR OLEAE, 23] T BT IR ISR
L S X U VR A A 7R 747 S S A L B S UL T S B2

WA () A A A A v PO RE SR R R, TR
T HESE . Ma 45 WER T R [ERL AR (7.5~
416 nm) A 4 fb Bk 94 K UK AE SN N 22 22w
(80 kHz, 32.5kA/m) 1Y SARME AR/ . Z555RH,
AL B 9 K UKL A SAR A AR 5 B9 R~ AR i
(F£1) . RSFRT 46 nm ARG TE 90K Bk,
SAR {H BfiR7 42 i 38 KM/ - RSF A 46 nm B,
SARHI K N 75.6 W/g, FB =B HI L w1t
FE, XFMRAERA ROMKHE, BEE RO, 9

Table 1 Size effect of Fe,O, magnetic nanoparticles on the
magnetic and thermal properties

R1  Fe,O B MK R R~ 3w Hvi sE A 200

JR~sF/mm  Ms/(emu-g™')  He/Oe (SLPISAR)/ Reference
(W-g™D

7.5 - 6.4 15.6 [15]
12 - 20.9 39.4

46 - 101.9 75.6

81 - 88.9 63.7

282 - 62.4 32.5
416 - 53.9 28.9

9 85 - 152 [16]
12 101 - 349

15 110 - 333

4 7 - 0 [19]

7 75 - 3

10 70 - 32

16 68 - 61

18 65 - 185

35 76 - 76

4.2 30 ~0 45 [20]
9.8 65 0.3 28
11.8 62 4 150
16.5 66 6 249
225 67 10 322

3 48 - 27 [21]

9 74 - 132

16 63 - 298

20 84 - 480

28 88 - 801

32 88 - 502

17 50.6 ~0 290 [22]
20 68.4 25 275

26 66.7 72 295

35 65.3 100 320

40 65.5 151 310

47 81.7 103 410
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Table 2 Magnetic hyperthermia performance of magnetic nanoparticles with different morphology

K2 RGN KB R RER

(SLP/SAR)/

FE F R /mm A /m? Ms/(emu-g™) Reference
(W-g™
Zn, Fe, O, Cubes 18 5.8x10724 165 1 860 [16]
Spheres 22 145
CoFe,O0,@ Zn, Fe, O, Core@shell 60 190 10 600 [23]
Fe,0, Nanodiscs 125 435 5000 [29]
Magnetosomes Chains 38 960 [30]
y-Fe,0, Nanoflowers 11 1944 [31]
Fe,0, Nanorings 70 3050 [28]
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Abstract The application of magnetic nanoparticles in the biomedical field has widely utilized in recent years
especially in magnetic-mediated hyperthermia for cancer treatment because of their unique magnetic properties,
that is, the hysteresis loss induces heat under an alternating magnetic field. So far, the magnetic-mediated
hyperthermia as a kind of effective means for the treatment of cancer, has entered the third phase of clinical trial.
Therefore, in view of the magnetic nanoparticles itself, it has great significance to optimize size, morphology,
composition and surface modification to improve their magnetic hyperthermia performance. So it can reduce the
concentration of magnetic nanoparticles in clinical practice and minimize the side effects in tumor treatment. This
review described in detail that how to optimize the modulation of magnetic nanoparticles to improve magnetic

hyperthermia performances.

Key words magnetic nanoparticle, magnetic hyperthermia performance, size, morphology, composition, surface
modification
DOI: 10.16476/j.pibb.2018.0296

# This work was supported by grants from The National Natural Science Foundation of China (51602285) , Young Elite Scientist Sponsorship
Program by CAST (2017QNRCO001) , Fund of Key Laboratory of Advanced Materials of Ministry of Education (53220330118) , Postdoctoral
Innovative Talent Support Program (BX201600041) and Postdoctoral Science Foundation of China (2017M610838).

**Corresponding author.

LIU Xiao-Li. Tel: 13028426332, E-mail: liuxiaoli@nanotrc.cn

YU Jing. Tel: 18867131040, E-mail: yujing@zjut.edu.cn

WANG Ying-Ze. Tel: 86-311-81668466, E-mail: yingzewang(@126.com

Received: November 14,2018 Accepted: January 2,2019



