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1.2 SKIETE

1.2.1 #HUHRETFHHE SR, EFERTTARRY T, %0.2 mL#KE R 0.4
mol/L f] CoCL, ZKIAW NN AFE] 200 mL A FrG IR A 2 HE A AL FLY 4 x 10~ mol/ L (B S AL 40 K 5 W
o, IR EUR IR R B AR R, 7E 800 mL ZEEHINA 14. 4 wL B APTES A1170 pl (%) TEOS, 7£
B S35 N WA L 200 mL Co /K BEHLE A _FRE B, #EFE S min J5454E 30 min, #R)5 L4 10 000
r/min FEE R ELC 20 min, FJSAEFE ALY T 500 C BB 2 h.

1.2.2 RBEAERLE SEICBR4]5 10, BEBE b IR ER 0. 001 mol/L (1Y% £k iz
FEIGEVE 10 min, BEPESY B, A G A APTES W3- 500 95% M TR ER/K S, PRFE 20 min, #EHES
BRI E0N 5% 1% T E-BEERER (PBS) B, 7% 3 h, PRIERETE Y B, T 37 C FHLT.
1.2.3 XM RHBYHEEL(TEM) , X FIZATH (XRD) , FH#EHEE (SEM) FRSIFE S #E58 1T (VSM)
ST RAE.
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Fig.1 TEM pictures of the core-shell Co@ SiO, Fig.2 Magnetic loop by VSM of Co@ SiO,

2.1.2 @AM F VSM AR ARG [ LRGSR N E 2, FEREERESS , R TR D R, Hg
F1( Coercivity) H 5.8 x 10° A/ (m -+ g), ZiLHEALIGRIBE N 2.290 6 emu/g, 10 ANREILORE A 8. 437 5
emu/g. XFPRITEF FEREGE MG RAR B R AR, (HE LRITRR X5 e 0 RO BL PR, R 75
) ZERAIK.
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B, AR 0 R S EREER v LU 0 BS MR P 0 A TULZT AN & CD4S E P a1 40, B A AR
AB BUMLBARAS , 4385 th 2D A0 AR EL AR, I AKE R P BT IR IR REER , 7 37 °C 4R 30 min J5, i
Tt ores, BR800 2. 5% MK AR 1 h )5, FIRFR50CH 60% , 70% , 80% , 90% Fi
100% BTERE T AR IR 30 min &, 7EFAFEHLEE Bl

B3 (A) LA S 02K RV 1 SEM R, fiIEI 3 (A) nf L, Sl Lr g Rim s & 7 K &l
Tk, i HME 3(B) T LAE 1, X SRR IR R HES, O T REER ARG . B’ 3(C)
JE A CDAs RMPUER B kA0, HRMARZMYE, ERKLH 100 nm, K HHEZE N
P TIRZHEER, JLT- A S B ARG R (L 2E , Ui XAtk 2 4 i) CD45 i R aAb7e 5 e
HITGRETB . REBR AR AN RN 5 Bt U B FR 1 il T REBR B R A, DT R R RRAIR T Wk 1) )
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FHZL. B3 (D) SR I Zoak B B S0 95 SO 1) 21 40 B 55 1 4 B, 3% T8 ' i 28 R R %) A 0 440 i
(RBC) , HERANE N A0, 18 3 (E) SRR 2 BEER G SOV Y R PR 2L, J& T 3 KL, A%
ERZ B A2 A%, R 15 pm.

Fig.3 SEM pictures of red blood cells and white blood cells

(A) A red blood cell combined with immuno magnetic Co@ SiO, ; (B) magnified picture of the picture(A) , which was filled with

100 nanometer magnetic Co@ Si0O, ; (C) lymphocyte with many tiny magnetic particles among its naps; (D) blank red blood cells

(RBC) and white blood cells(WBC) ; (E) 3 leaves neutrophilic granulocyte.
2.3 MATEHESEE

ARG R R M IT R T 1 IR G 4 RS 07 S v 4 B A R S MDA S R
BRSO b B AE I T B R i Ak BT -
2, M H 250K 3 20 M LR AR TP S ok, AN
R H] 42 LA R

KRBT CD45 Fiik i Z%5ca Co@ Si0, 41K
KLy, AR BIEVE TSR LA B R/ Y
BEATURRIREER S, B 3 e RE A R L7, X
T A4 MU RO PBS I M BBl e, I (R g Al e
—iEHAE 37 CHE IR & T E 20 min, FEREAR Fig.4 The mi;rdscope picture of éttachment-free im-

FILA T H PBS W sy da 3% B b7 45 & B 204 munophenotyping leukemias and lymphomas
M, WA T AR L A B . biochip by uitilizing of Co@ SiO,

K4 Ry E /s R A CDA5 B 4. 4 aTLAE L, BRARZLHMA T, BHiEn
B AR RBCRAT AR B, Rt T REBRFR A 5 AR B BT S SR, BT LI 2 P k2
—NSLARBYERIL. [ 5 BRI L AT AR5 L I8 R 7 A 200 2 fih 1) ) L3 S0 38 K 1 350 2 T [
SE HIPLIE.

3 5

R AL L s BT R MBI T LS M T Co@ SiO Ky, HERERI M, & sk 5
WL, A AOREEE AL RE AR R AR , A BAAL. KX AR se sCA RO+ T 4 i 0 2
DTSR, oy EeR . (BT M AR e — e GORE L I EARBOR, BB A AR R AR BE RS
TR, (HARMER/NE] 10 nm AR, IR IARAMER BB RENE: ; #E 2R 10 A — S8 ALk J= AN BE 7 9 il
PR AL, 5 2 FRARREER AAS A TE. IS i A A7 A A A X R A% 52 OB e A= 9 B B
23T —rE R



1728 HEFEALFFER Vol. 27

2 % X M

McCloskey K. E., Chalmers J. J. , Zborowski M.. Anal. Chem. []J], 2003, 75. 6868—6874

]
[ 2] Wagner]., Autenrieth T. , Hempelmann R.. Journal of Magnetism and Magnetic Materials[ J], 2002, 252. 4—6
[ 3] Kobayashi Y., Horie M. , Konno M. et al.. J. Phys. Chem. B[J], 2003, 107 . 7420—7425
[ 4] ZHANG Chun-Xiu(5k#75), MEI Qian(## ¥§), GU Ying(Jli 2£) et al.. Chinese Journal of Laboratory Medicine ( H 4 5 24 K5 36

&) (1], 2003, 26(4) ; 219—221

[ 5] JIANG Zhong-Hua( ﬁ"f"‘q@) , ZHANG Jin-Hui ( 5K7#% ) . Immobilization Technologies of Biomolecules and Their Applications ( HM5r 1
[E B AR KR ) [M], Beijing: Chemical Industry Press( A2 Tl H AL ) | 1998

[ 6] YANG Yu-Zhi(#Eik), ZHANG Chun-Xiu( 3K7#75 ) , TANG Zu-Ming( BF#HB) et al. . Chinese Journal of Laboratory Medicine ( H14€
ekl ) [J], 2005, 28(4) : 437

[ 7] YangY. Z., Zhang C. X., Tang Z. M. et al.. Clinical Chemistry[ J], 2005, 51(5): 910—911

Synthesis Property Characterization of Core-shell Co@ SiO,
Magnetic Nanoparticle and Its Biomedical Applications
to Cell Separation and Cell Chip
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Abstract In this paper, Co@ SiO, nanoparticles with the apparent core-shell magnetic nanostructure were
synthesized by reducing and hydrolysis in aqueous solutions. The TEM, VSM, SEM, and the confocal fluores-
cence microscope were utilized to characterize the morphology, size, magnetism of the Co@ SiO, nanoparti-
cles, and the core-shell materials were applied to the cell separation, immunophenotyping of leukemias and
lymphomas diagnostics chip, in which strenuous procedures were omitted by the use of the magnetic core-shell
nanoparticles, and separation. These core-shell nanoparticles were proved to have obvious cores and shell,
and the cores have strong magnetism, and the shell protected these nanosized metal particles from coagulation
due to anistropic dipolar attraction and oxidation very well. However this method could not limited the original
cores below the size of 10 nm, which is the critical size of superparamagnetisizm, as a result coagulation due to
remanent magnetism limited this core-shell particles from further applications in bioseparation.

Keywords Core-shell ; Magnetic nanoparticle ; Immunophenotyping of leukemias and lymphomas; Cell sepa-
ration
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