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Abstract: Magnetic nanoparticles (MNPs) -mediated targeted magnetic hyperthermia (TMH) is a rapid-developing tumor
therapy in vivo. Based on its curative effect, high safety and less side effects, the therapy may widely receive enormous

attention in further clinical applications. However, it is rather challenging in the MNPs-based passive or active targeted

hyperthermia therapy by intravenously administration in vivo and their further enhanced therapy efficacy. In this regard, several
basic scientific issues and key factors, such as the improved monodispersity of MNPs and their magnetic-induced heating
effect, the increased MNPs accumulation in target tissues, the synergistic hyperthermia and chemotherapy effect, the focused
heat induction and the multi-modal imaging-guided precise diagnostics, should be especially considered. Here we begin our
review with the goal of describing controlled synthesis and surface modification of the MNPs with high performance, and then
give a discussion on current key considerations in the MNPs-mediated TMH in vivo. lIts superiority and disadvantages which are
to be conquered are also described here. Finally, we get a perspective for its promising therapy in future clinical application.

Key words ; magnetic nanoparticles; targeted magnetic hyperthermia; curative effect; synthesis; surface modification

BV . “APIREA THRRWRITAR, PRAREAT

il

]

RGBSR AT IRORAG T AR BEIG 4 OB, TRk

EACBREAZ A Z R S R KA W T, Ok, TS T TR PR, AT R

B, T A W PR S A O T ) AR P R AR TR

W E: 2015-08-20 BT . AT R IR YT 2 5 I X — EZ IR T

E£WMHE.: EHEHEKREMFIT(2011CB933503) 5 F 5% 973 X B PO BRI P R AN, JE K R A A AR
I H (2013CB733800) i

SEfEE. W R, 9, 1984 4R, T [d], RN A N R 7, Hnf 54k¥7 . BT YR

BRAEE. BT, B, 1964 A, HiR, AR, HAMER, HOomBE X, R M EURH:, [FBY SLRE K

Email; guning@ seu. edu. cn

DOI: 10.7502/j. issn. 1674-3962. 2016. 08. 01

. ALITRORIAERT, DR B PR B A SRR O < sk )T



562 Hh AR 2

535 &

27 TERZ ST HOR R (NG . SRR 45 ) | ik
TR DA I 1 SRR N AT SR I A K e — T B YR
ST ERIHBEA B A MR A LS, 7RSI AE AL #G
YEHT, WA H T e /Rl ( Néel Relaxation) FIAf Bl
gj@j’?&( Brownian Relaxation) U T R BT A A , A Bifryag 2H 21
IR E— R I (— B 42 C LA i S IR i o T (|
1), BeAh el REHE iR e 85 15 i, WOk 8l e iiie
B, ANTTIR B G I7 W2 I i RBOR . PR R B a]
Bl ERIER . PO WA AL, RGBT IE
iz 3 E AN T B R G

N € el Relaxation EI

/‘
;L. MF_) Heat
H W’

Brownian Relaxation

* » Magnetic Field

%ML

AC Fiel

B RGPS BUR 7E ACMF T THIR M B R E R (a) [T ACMF
B iR R (b) [
Fig. 1 Schematic diagrams of magnetic nanoparticles being heated under

ACMF and ACMF installation"
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Fig. 2 Structure and TEM image of FA-PEG-SPION NCs, thermal image of FA-PEG-SPION NCs in water and thermal image of a mouse af-

ter intravenous injection of FA-PEG-SPION NCs under AC magnetic fields (a) o,

with PEG, thermal image of subcutaneous tumor being heated by an alternating magnetic field (b) [12' .

MNCs with core-shell structure (¢) [13]

Gylated MNCs under an alternating magnetic field(d) !

2 BATT AR R R B R I RE R

2.1 HEMESKAT R &

Bﬁﬂﬁ%ﬁ%ﬁ%*ﬁﬂ%ﬁﬁ%@%%%%ﬁ
VEML . RIS | VARG | BELIOE B - A
&, Hrh, %?ﬁm%%ﬁmﬂmﬁﬁ%ﬂﬁfﬁﬁﬁ
JZ MR G OT I, eI DTTE I i T A T2
BT SRURLBR MY . AT R L ROV AR RS T
A FHF RGO R L R A (R, SRR Oy
BATBI I RETE A BRI 43 A0 A3 — T 3R B3 1 55
25, AHIERTI S, o P I S — i nl DAAS B B 2 oy
M | AR PERNGS f BE ORI H TR, A R
BHEE, J7iAfIE, JFROESE A= X
Jo S P AN A A R T A TR B

o T AR T 5 T e 0 DR A R 2 R 4 T A LT
B YRR REE, FE R A (AN L R EE L o
Tk 45 ) ey, 2 TR PR 7R e iR | o ik e R AT AL MR
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Structure of PEGylated
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