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ABSTRACT: Magnetic iron oxide nanoparticles due to their small size, low toxicity and superparamagnetic characteristics, have
caused a bio-chemical, pharmaceutical industry research attention. Biodegradable polymer materials which have been widely used for
surgical sutures, implant materials and drug delivery carrier is one of the most attractive fields in biomedical polymers. Compositing the
Fe;O, and biodegradable polymer together can expand the scope of application of both, to achieve the desired therapeutic effect, and is
expected to create a new era of clinical treatment. The chemical preparation methods of Fe;O,, including co-precipitation method, sol-gel
method and microemulsion method, are introduced in this paper and the advantages and disadvantages of each method are also
compared; the preparation of several biodegradable composite materials mainly magnetic chitosan, magnetic PLA, magnetic PEG,
magnetic PCL, and their applications in medical fields such as immobilization of the enzyme, magnetic drug targeting, and gene carrier,
are also summarized, showing a broad application prospects of the Fe,O,/biodegradable composite materials in the field of medicine;
finally, the problems faced in the clinical application of composite materials and development trends of Fe;O,/biodegradable composite
materials are also discussed.

Key words: Magnetic nanoparticles; Biodegradable polymer; Composite; Medical application

Chinese Library Classification (CLC): Q64; R318.08 Document code: A

Article ID: 1673-6273(2015)06-1192-04

22

Al S

FesO, BN KT i T HATRFIR ARG Tl e, DAL 3 i
] R AT TS RE RE S R TSR I 25 1 IR A
2R M 7 A S URAT T Z BRI SR, T FesOa RETEDN
KALF RO/ R (B AFAE SR T ) IR AT (7
YARSTRLAN S W B P 3R, S0 T RE PR KL T A1

A AT A s 0 1 ARG T BRSO T IR
B, AR A AT B A AR A s TR 32k
ANXAT L 5E iR TR YT H A, i) ELAT ATE A= R N o3

*IEGIH - b S AR AR 55 2R L B 6 0 H (XJJ2012099)

I RZAE A

ULAER , BEE ARV AW R e, Z I BEK &
PR B2 BT OGTE o LAAE W) PT REEAff i 43 1B R B A
TR TR T, B Fe O AWl KR &5 531 S5 44
b AL RESE AR v IR PR T 5 PR s, AT, A
THRGYIL A G MR BA T B AIADR A B8 1
AE, NI 1 RPN KA A 0 T e ik s 23 A L 1V
TR, Ay —FoE RS RERT B, Fe O A AT MR R 20 T2
EARAEIRGE TR AR PR 22 55 75 10 R AT ARG O O FH iS5t
AR SRR /A0 7 A S MR A IR 2 U 1 FH R4 T

YEF TS kiR (1988-), L, WL W50 , 32 B TR A= vl e ALY BIF ST

ASEIRVERE )1, B #03% , E-mail: yexie@mail xjtu.edu.cn
(ks H I :2014-06-02 252 H 11:2014-06-27)



REYES#HE www.shengwuyixue.com Progressin Modern Biomedicine Voll5 NO.6 FEB.2015

- 1193 .

P, BIRENERPRATE SR TR R N R, 16 i
e W B 16 P B A 1R 25 T A, SO R Xt H
FH T PR G O PRI T A2 RSB bR 2 | P22
s R S R H LIS SRR, AT PRI P AR AR

1 MEMA=BREIH &

1.1 #iiEiE

ILPCIEPIRAE A — 7 LU BRI P RN &2 )8 85 (Fe J¢ Fe*)
Y FTI PEER W AT S DTTE R O A 20K B E R
BN, FE— R pH (A T i &8 & F 5 Dlve alish
mm tH R, PR — Ak P A5 A KBk

Fried DA} Lin SE07) Fe** } Fe R JFURE, K A UTIE R,
TE—E pHAEZM TR TR R ) FesO, ik, JEAF
G5 T A0 R X P BE A s A o HT T I R e R ROV A
BN, 5 F Tl db Az 7=, e = RS D ae A . 1A 5 g ik
TSI PR IR PR BRI R R iR £, IngkEhny bt
DLVER BRI S o7 =X AR /%) pH (B VIR IR B 45
1.2 8K - g@RE

W IR - BEIC IR SE K AR R A ELEE T s & R BETE 1L
B TOHLERTE 38 A1 I, SR )5 BT pH L 1 Sk 40 B
b, BEIRE 2 T AL B AR R BR A ML S5 B TS HLAE AL oK
ek

Tang 5F87E 300C T, W I - BER VA G B T REPEGIK
Fe:0, Wi, 75 0~119 T fyfgzHh , RO . Xu SF7E
TR 27 2 2 TR E S WA I - BEICIA T & A5 1R KA 3] 1 3R 7
Fe,0, 7eH) C@Fes0, it - ek 214k,

I BE I I DL S = SR i, 2 Tl s A AL/ TEHLan
KA B TR, 58 el WURCRAR 43 A 7%
1.3 #ElimiE

FESFLIE R, b s o B a2 L YRR PR S L R 1Y
AR SZ AU /NI BT A5 28 A9 40 R SRR A% /N B S
LU e St SRR TRV 2 = o

LI — M5 2 AT, R /K T (W/O B FiZK AL
TI(O/W 1Y),

HK

(increase)

524

(exchange) (nucleat)

1 EL R E S & 4K Fe O, Sl

Fig. 1 The preparation of nanopartical Fe;O, using microemulsion method
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Fig. 2 TEM of chitosan and its composite material
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Fig. 3 TEM of Fe;0, nanoparticles and magnetic composite microspheres
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