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Fig. 1 TEM images of Fe; O, magnetic aggregation

A BRIRER (KPS) |+ Bt Jeai iR 4l (SDS) 1y
R A AR, W B E 25 BRI A R A A
T LRI (DVB ), 95% {4, W [ Sigma-
Aldrich A 5] s R LI (St) JNRRIR (AA) 3241k
gl W B E 2GR R AR A IR A R AR L
I B, FH 5% NaOH Ve 3 YR #2585 1K Ik
P 3 U, B 25 BHL 3R 50 5 4 TR MR TR FRACAE 65°C 2% A
TR ZER  BR PR, DL A TR - 20°C
VKA HLAE .

1.2 #wHEEEREKkNE &

PRI 100 g i M 5% B A A ZL W (5% & 10
mg/mL) fITA 250 mL = R K 1.0 g K2
IR 0.4 ¢ — OIRHEORPRIR G R I A FLR
HOTEE RS R, LA 400 o/ min 59 4 4 0 B fif

BAARXT Fey O, 1R AL AR 75 ik — 5 B 1] FREL
0.02 g KPS ¥E R 5| AFIINA , 8 &< 30 min J5,
A T0°CHE IR A AT IR A O 18 .

1.3 HBENGELEERSYRBRIE &

FESMINREAWIVE RN 8 12 35 P il 2515 51
MIRENE S G ok o B T2 B oK T v BR
L= A RRIR CIERER I, FmA 80 g &
B PR RO E R BT W LRI E T
250 mL = 1B, A 0.01 g KPS J5, 3l A<
30 min, fiITA 0.4 g N IR AR (AA)FI 1 g K
S LA (St) , B T0°CHE IR ZK I R4 RN 18 h.
1.4 HREEREYHMEKNGE &

B2 mg fy 1.3 5 A A B R G R A
YR E T 2 mL (.0 H, FFIA 200 pL (1)
TEALVEROY GBI W, SR A 1-2 J-(3-—
FH L N 5L ) BRIk — 0 e 3 IR 3 (EDC) FIN-$2
T T WEW R (NHS) 4% 2 mg, 255 % 15 min.
RN ESHE F 1 , HBERR ER 22 vh ik (0. 05 mol/
L0.05% Tween FiCE ) VedkmEPEROK , I 2 2%
T 500 pL (R ER 22 vl , B 300 pg /Y
PGBV M R (hCG) ByBTA, == IR S
2 h SR K E R P R AR
EPEAROR PO I 1 5 f. P P IR &k 9% R Tk
URHEER 3 U I ET AT , 28 R N 45 min, 153
LI [ APt hCG Bk i) S BERETE R G W K.
B30 pg WA BE il P 35 WK, A 20 WL 1Y
K6 I H 5 A 100 WL 4 i AR P ik, = IR RS
10 min, 37°C K% 1 h. J2 W 45 R J5, H U
0.02 mol/LIYyEEFRIE 15 pH {H 2 7. 4 (1) = HEH
L FEH e (Tris ) TSI BETR S I, IMA 100 wL Y
RN IRS) 1 min 3EGHUCE S min 5, EALSE
T Ao er .

1.5 X RAE

TEAMINRES T AE I 44 i il 4 1% 32 L T g
I REVE R G SR F 8 F K 2 Rk i, B 25
FEI TR B R ROK S TR AN B SR R 1
BRAFRETEPERG , T A TPERR (1) FRAE.

FIFH % 41 8 5% ( TEM, JEOL JEM22010) 5%
A TER A TOMIE S, R AR RN S AR AR o A7 AR
SCEBCE B IR o 100 AR AR TR (E
JEAE IRk AR, FIH B 2l i T A T
{X ( LabX Tritration, METTLER ) 3l i€ & & ¥k
R PRI i

W UE MRS W ORI S,



1342 =

T S

] 2010 4F

ST (TCA,, NETZSCH TG209 ) 73 Hr ik v
B Fe, O, & . RALZIAMNEE (FTIR, Spectrometer
Bruker Equinox 55) , Fl KBr J& i E:lAE, 2 &
BRI T 5 55 V) E BE MR 1 7 3RAE. SR IHHR3)
FEABESE T (VSM Lake Shore 7407 ) 15 % i 4514
TN E A R B RV RE.

2 #R5itE

2.1 REDRU#EEEAREKNGHE

il g Fes O, 5 4 1 SR U 19 5 5
BROASCR A T PR FLIRCR k. 5, B
FEREARFLIL (0.7 ~ 0.8 pm) M T, SR 45
LI LI EER I BARIR A W DA A
RS, o T A AU AR, SR 2 9 iR
Fe; O, 1k 5 4L VR0 b (09 A MLAH X i 2t
PRk, (il 2 O AT — 5 55 W A B R

R, VTR , b5 SR A L B
A ABRTR R R A, W P K R 5 ki
PR H R [ R ER Y, B ST Y R
B R A RO, A5 BT AR SR He T
il 2 15 B TR FE ARG S 5 B T, LA &8 Tk vk
U AR K AR R BRI AR 206 L R T
AE BRI IR , EATEE kAP TRLIRR A, NG
MR 55 25 20 B AR Sk 2 i L 3R, DA i e ik
R AL AR,
2.2 HEMSMMEEES SRIKIRIE

2(a) i) TEM Hi %5 8 F o ml LA 21, il
R Ak B BN B RS0, B
Fe, O, REMEY) VR EL T 82 A kb, LT &
AR ERG YA, LB T REEREA B R
Y &, IR TS, ek B A 3 — i R SF 23 A
ZW 5, SR HAF AR 0,82 pm.

—

Fig. 2 TEM images of magnetic polymer composite microspheres with different swelling-time (a) 3 h, (b) 0.5 h and (¢) 0 h
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Fig. 4  FTIR spectrum of magnetic polymer composite
microspheres
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Fig. 5 Magnetization curve of magnetic polymer composite

microspheres obtained by VSM at 300 K
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Fig. 6  The relative light units with increase of hCG
concentration  using  magnetic  polymer  composite

microspheres as carriers
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PREPARATION AND BIO-APPLICATION OF MONODISPERSE
COMPOSITE MICROSPHERES WITH HIGH Fe,O, CONTENT

XU Yawen, XU Hong, DING Weijie, GU Hongchen
( Nano Biomedical Research Center, Med-X Research Institute, Shanghai Jiaotong University, Shanghai 200030)

Abstract Monodisperse superparamagnetic polymer composite microspheres with high magnetite content were
prepared by seed emulsion co-polymerization. In this system, 0.7 ~ 0.8 pum Fe,;O, magnetic aggregation
droplets which were consisting of Fe;0, nanoparticles with an average particle size of 10 nm were severed as
seeds and droplets of styrene and divinylbenzene were used as monomers to swell the seeds before the
polymerization. The influence of the swelling time on the morphology and magnetite nanoparticles content of the
composite microspheres was also investigated. The obtained microspheres with diameter of 0.7 ~1.0 wm were
superparamagnetic and with the magnetite nanoparticles content of 29 wt% ~57 wt% ,which were extensively
characterized by transmission electron microscopy ( TEM ), thermo-gravimetric analysis ( TGA ), Fourier
transform infrared spectrometer ( FTIR) and vibrating sample magnetometer ( VSM) . By adjusting the swelling
time,a series of microspheres with different morphologies were also obtained and characterized. The result
indicated that the degree of phase separation of the obtained microspheres increased when the swelling time
decreased. On the other hand, the carboxyl group was introduced onto the surface of the above magnetic
microspheres via a two-step seed emulsion co-polymerization using acrylic acid as a functional polymeric
monomer. After that, the as synthesized superparamagnetic polymer composite microspheres with carboxyl
groups (the density of carboxyl group was about 0. 92 mmol/g beads) were conjugated with the bio-molecules
(hCG was used as a model detection of bio-molecules in this study ) and then applied into the
chemiluminescence immunoassay. The obtained well performance showed the feasibility of the microsphere to
be used as a potential and promising material for bio-detection.

Keywords Magnetic composite microspheres, High magnetic content, Micron, Carboxyl group, Morphology

manipulation, Bio-application





