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TR A N B BRI AR 2L, B RS 30 min,
80°C /K B I 8 h, 1 400 r/min , 2R A IR
. ROV SEE R R E R B RS R
PR R Ay B ok UK R, 65 °C LA TR
| Fe;0,/P( NIPAM-co-MAA ) 74 1 #AB5CR G 1k
BR.
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Tl P A 2R 5 O AR BR 1)t A 5 A R FH 8 [
Bruker D8 Advance A X SFEZRATTHHGMIL ; foiBk
TS5 R) e 22 Philips-FEI Tecnai F30 3%k
S35 S R IR T LS 5 THORR AE K S W R AR
T i FH %5 [E Malvern ZEN 3600 £ zeta J7 5 {0
75 BET [ 3% 1 L & o 3 L& R H € B
Micromeritics ASAP 2020M + C 3 1 M fL#E 4 i
ASCI 5 5 S BR ) G 1 AR E % - Shimadzu
DTG-60H 5 , A 20 K/min f4F4- 15 8 B, % I
i E| 600°C ; 3% A 3% [E Lake Shore 7410 {Esh k¢
ARG T (VSM) I 52 R BR B9 L A A 5 A
e 7.
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WHHETE T A 0. 1 g REE IR & Wik
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it RhB bR o i 2211550 1 A W sk i) 280 2 o
KRR B2 5 WOk 25 B oK R 3 Ik,
TLAHE T — 25 25 W B et o2 fifi .

REWHBRXT RhB 18255 (Q,) , R FE
(Q) A
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WA (L) , W AR EW ROk ER(g),0. WE
Gk (mg/g) .
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A R ORISR UV-Vis 35T R
TR YR
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Fig. 1 XRD patterns of (a) OA-Fe;0, and (b) Fe; 0,/
P(NIPAM-co-MAA)
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220 nm. Xf L& 2 (a) A1 2(b) AT LI ) DLS 15
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Fig. 2 The TEM images (a) and the size distribution (b)
of Fe;0,/P(NIPAM-co-MAA)
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Fig. 3 Nitrogen adsorption and desorption isotherms of

Fe, 0,/P(NIPAM-co-MAA )
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FER R RS AEAE . ARG AT HT 5 SR vl 0, Tk
IR ASY SRR T3 W% | Rk & 2R 20

wit% 2.

RS F13+ (VSM) Xk Fes 0, AR 51
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Fig. 4 TGA curves (a), magnetization curve and the

separation process (b) of samples
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Fig. 5 Hydrodynamic diameter versus temperature

dependence of Fe;0,/P(NIPAM-co-MAA )
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76 pH 2 5.7 Bk % RhB. ) 25 28 38 o0 Jje A2, 24
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Fig. 6 Drug loading content (a), and encapsulated efficiency

(b) of Fey0,/P(NIPAM-co-MAA)
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B, R R AORERCR , 102 R ek
B RE R 2SS AL RE S T T e AR B BN, A
9. 3 min {73 RO B9 IR A F 37.5°C, 15 min
JEHAERFAE 40°C Zi A7 . REARARONE 7™ A PR el ol ek i
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25 )R8 k. RBB {E R ORI B e B
JERTEEHCIE S B35 5 63.93% (1047 me/g) i

79.48% (13.02 me/g) , 15k THIE AT T3 B
SRR LA A 25 (10 me/g) .
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Fig. 7 The in vitro RhB release curves (a) and magnetic heating behavior curves (b) of Fe;0,/P( NIPAM-co-MAA)
Alternating magnetic field (MF) parameters:15 kVA, 100 kHz
3 g PR B W IOR 1 4 2 R e 8k 3, 24 RhB
A

KA FI MBS EH K T Fe,0/
P(NIPAM-co-MAA ) i P FARHR & WU IOR , IRokE
1247 80 ~200 nm, [t FE A2 30. 04 m*/g, F-
BfLAg 2y 24. 50 nm; kb R EW & =240 73
wt% | g 5 298 20 wit% |, 1 FIRE 5% N 5 BE A
16. 49 emu/g, H 1A P 4% A2 i B2 (VPTT) 2424
37.5°C. #EARIZGH) RhB W pH i B2 i B Xof i

W pH (E 5.7, W% O 25 mg/L I, RhB 7E {3
BRAp 2 ] DA 31 16. 38 me/ g5 FEAMINAZ AR
WG FR , RhB FE A 401 WORT 18 ¥ P B9 % 2
B 3035 51 10.47 mg/g H1 13.02 mg/g.
I, Fe; O,/P(NIPAM-co-MAA ) fi P $ B8R 5 W 1t
BRAE Dy 25 ) 38 RO R 11 203 28 K 25 0P R
URAT R4 (4 T R
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SYNTHESIS OF MAGNETIC THERMO-SENSITIVE POLYMERIC
MICROSPHERES FOR CONTROLLED RELEASE VIA MAGNETIC INDUCTION

Li-feng Cai', Yu-gian Wen®, Zhi-yong Lin’, Hao Qian’, Xiong-wei Deng’
(" Department of Environment and Life Science, Putian University, Putian 351100)

(* College of Materials Science and Engineering, Huagiao University, Xiamen 361021)

Abstract Seed emulsion polymerization was carried out to encapsulate Fe,0, nanoparticles with poly ( N-
isopropylacrylamide-co-methacrylic acid) for preparing polymeric microspheres( Fe,0,/P( NIPAM-co-MAA ) )
possessing magnetic and thermo-sensitive responses. The structure and morphology of microspheres were
characterized by wide-angle X-ray diffraction ( WAXD) , transmission electron microscopy ( TEM) , dynamic
light scattering ( DLS) , thermogravimetric analysis (TGA) ,vibrating specimen magnetometry ( VSM) and BET
specific surface area measurements. Ultraviolet-visible light ( UV-Vis ) spectroscopy was employed to
investigate the drug loading and release behavior of microspheres using rhodamine B (RhB) as a model drug.
It is indicated that the diameters of microspheres range from 80 nm to 200 nm, the specific surface area and
average pore diameter are about 30.04 m’/g and 24.50 nm, respectively. The polymer content and Fe,0,
content of microspheres are about 73 wt% and 20 wt% , respectively. The saturated magnetization of
microspheres reaches 16. 49 emu/g, and the volume phase transition temperature ( VPTT) is about 37.5°C.
The RhB loading amount of microspheres is able to reach 16. 38 mg/g. Under alternating magnetic field, the
RhB release amount reaches 13. 02 mg/g in simulative gastric-juice,and 10. 47 mg/g in simulative intestinal-
juice ,respectively. Therefore , the synthesized polymeric microspheres (Fe,0,/P( NIPAM-co-MAA)) can be
used as drug-carrier,and demonstrate good prospect in the targeted drug and drug controlled release.

Keywords Thermo-sensitive, Polymeric microspheres, Magnetic induction, Controlled release



