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Fig. 1 Schematic diagram of immunoanalysis
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Fig.2 SEM image of magnetic microspheres Fig.3 Magnetization curves of magnetic microsphere
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1 pH ( 0.4 pg/L)
H Table 1 Influence of pH value on current response of immune
p reaction ( Antigen concentration 0.4 pg/L)
° pH 4 5 6 7 8 9 10
(pH 7.4) ©  i(pA) 618 6.71 6.95 7.25 6.85 6.70 5.82
3.5
0 4.0 mg/L
o 2 h ;
o 2 h,
3.6 HBP EDC.NHS
EDC  NHS 1:1 HBP, HBP
V( HBP): V( EDC): V(NHS) >2: 1: 1 HBP o V( HBP):
V(EDC): V(NHS) <2: 1: 1 0
2: 1 1o
3.7 N
HBsAg 50 uL ; 50 uL
HBsAg 0.05 ~10 pg/L ( )
I( pA) =16.80¢( pg/L) +0.140 r=0.9995 0.008 pg/L (30)
0.6 ug/L 6 10. 67 9.88 9.92 10.39 10. 25
10.64 pA RSD =2.90% 0
3.8
0.5 ng/L HBsAg N N
50 uL 2.3%
° 2
3.9 Table 2 Analysis results for real sample
. - . ELISA This method
Serum samples  Dilution ratio
1: 100 1: 1000 1: 2000 (et (rel)
1: 100 0.26 0.29
2, 2 Positi 1: 1000 - 0.018
ositive
o 1: 2000 - 0.007
4
HBsAgo ELISA o
References

1 Zhang Y Wang H Yan BN Zhang YW LiJS Shen GL YuR Q. Journal of Immunological Methods 2008 332( 1-

2): 103 -111

2 Wang]J XuD FErdem A Polsky R Salazar M A. Talanta 2002 56(5): 931 -938

Kima G Rand A G Letcher S V. Biosensors and Bioelectronics 2003

18(1): 91 -99

4 TiuZM YangHF LiYF LiuYL Shen GL YuR Q. Sensors and Actuators B 2006 113(2) : 956 —962



1518 40

5 CHENG Gui¥ang HUANG Cui-Hua ZHAO Jie TAN Xue-lian HE Pin-Gang FANG Yu-Zhi. Chinese J. Anal.
Chem. 2009 37(2): 169 -173
. AHALEE, 2009, 37(2) 0 169 -173
6 CHENG Qiong PENG Tu-Zhi LIU Aidi. Acta Chimica Sinica 2004 62(24) : 2447 —2450
. ALF R, 2004 62(24) @ 2447 -2450
7 CHE Hongdi WANG ShiPing WU Zheng-Ming CHEN Yuan WU Zhao-Yang SHEN Guo-.i. Chinese J. Anal.
Chem. 2008 36(11): 1455 -1459
. oML EE, 2008, 36(11) @ 1455 —1459
Varshney M, Li Y B. Biosensors and Bioelectronics, 2007, 22( 11) : 2408 —2414
9 SU JinJin, LI Sheng-Biao, ZHAO Li-¥eng, HOU Xue-Li, YIN Xiao-Ping, BAI Yi-Qiong, LONG Guang-Dou, HUANG
Wei. New Chemical Materials, 2008, 36(9) : 3 -5
. AT AR A, 2008, 36(9): 3 -5
10 GelJ, Yan M, Lu D N, Zhang M L, Liu Z. Biochemical Engineering Journal, 2007, 36(2) : 93 -99
11 Shen G Y, LiuM H, Cai X W, LuJ L. Anal. Chim. Acta, 2008, 630(1): 75 -81
12 Shen G Y, Cai C B, Wang K, Lu J L. Anal. Biochem. , 2011, 409(1): 22 -27
13 QIU Guang-Ming, SUN Zong-Hua. Chinese J. Chem. Reagent, 1993, 15(4): 234 -237
. ALFR A, 1993, 15(4) @ 234 -237
14 Zeng HM, Lai Q Y, Liu X Q, Wen D, Ji X Y. Journal of Applied Polymer Science, 2007, 106(5) : 3474 —3480

Magnetic Nanospheres-based Electrochemical Immunoassay
Amplified by Hyperbranched Polymer

DING Fengdi'? CHENG Qiong” '?> LI JunFeng® JIANG Feifn’
'( College of Petroleum and Chemical Engineering Changzhou University Changzhou 213164  China)
*( College of Biological Chemical Sciences and Engineering Jiaxing University Jiaxing 314001 China)

Abstract A novel ultra-sensitive immunoassay for Hepatitis B surface antigen ( HBsAg) was proposed.

Magnetic nanosphere functionalized with carboxyl group was activated with 1-ethyl 3« 3-dimethylamino—
propyl) carbodiimide hydrochloride / N-hydroxy-succinimimide ( EDC/NHS) and then Hepatitis B surface
antibody ( HBsAb) was covalently immobilized on the surface. Hepatitis B secondary antibody labeled with
horseradish peroxide ( HRP) was covalently linked to the hyperbranched polymer( HBP) . The antibody could
capture the HBsAg when the antibody-modified magnetic nanosphere was incubated with HBsAg. Then the
HBP conjugate was added and a sandwich immunocomplex formed on the surface of magnetic nanospheres.

The nanosphere with sandwich complex was separated magnetically from sample solution and then incubated
in the buffer solution containing 2-amino hydroxy benzene and hydrogen peroxide. The HRP could catalyze the
reaction between 2-amino hydroxy benzene and hydrogen peroxide to produce electroactive product
2-hydroxy-3-amino phenoxazine. When using differential pulse voltammetry. the peak current was linear with
the concentration of HBsAg in the range of 0. 05 to 10 pg/L under the optimum conditions. The detection limit
was found to be 0.008 pg/L and the linear regression equation was I( uA) =0.140 +16.80C( pg/L) with
r=0.9995. This method was applied to analyze real samples.

Keywords Hyperbranched polymer; Magnetic nanosphere; Hepatitis B surface antigen; Immunoassay
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