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Micro Fluidic Amperometric Immunosensor Chip for HIV p24 and
gp36 Antigens Based on Gold Magnetic Nanoensemble Electrode
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(1. The State Key Laboratory Base of Novel Functional Materials and Preparation Science, Ningbo University, Ningbo.
Zhejiang 315211, China; 2. Huafeng Faculty of Ningbo Vocational and Technical College, Ningbo, Zhejiang 315200, China)
Abstract; An electrochemical detection biosensor chip is developed for simulately analyzing HIV
p24 and gp36 antigens with gold nanoensemble electrode modified by the first monoclonal anti-
bodies of p24 and gp36 antigens and microfluidic control system. The detection principle is based
on double-sandwich immunoassay method. The first monoclonal antibodies of p24 and gp36 anti-
gens are fixed on electrode surface, then when the serum containing p24 and gp36 antigens passes
through the modified electrode, p24 and gp36 combine with the corresponding antibodies on its
surface. Furthermore, the secondary p24 and gp36 antibodies marked by HRP are added to form
a sandwich compound. Square wave stripping voltammetry is employed to determine the reduction
current by catalyzing H,O,. In pH 6. 2 PBS, HIV p24 and gp36 can be detected within 2 minutes
with a linear range on calibration curve from 0. 5 to 400 pg/L and a detection limit of 0. 25 pg/L.
This biosensor improves the detective sensitivity of p24 and gp36 to 1 A« L+ g !, and is expec-

ted to be chosen for early diagnosis of AIDS and large-scale screening test.
Keywords: gold magnetic nanoensemble electrode; square wave stripping voltammetry; microflu-

idic control amperometric immunosensor chip; HIV p24; HIV gp36
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[ 4 A 30 95 12 Wb i (W) s 00 2 1) 2 S B B 1) s
R SR AN S By Bt SE AP R A A  ME AR
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A AL 0~1 000 pg/L B p24 Fl gp36 Frifide §h
fili b p24 1 gp36 —2 . HATIR, DL S e 2 1k
W BT R (R AR Cul, 1B 7 Fa Al R 1 Ky
LA B I A S DA g H 1 36 T 4t v A ) 2
TR 5 SR80k 5 06 1 4R I 2R 1 (RRTFR BSA) I
LIS 2 1 (RiFR HAS) , ¥t [ 26 [ Sigma A A 5
&4 0.5 mol/L NaCl, pH & 6.2 4 0.1 mol/L
PBS % #h W 18 by AE 5 55 4 W B 2R A 0 Y
FeCl; + 6H,0, FeCl, « 4H,0, NH,OH - HCI,

1.1

5,5~ HARAL - FER R , 3-3i N 3 = 2 4
ik, AuCly « HCL « 4H, O3k B ikl 2
F)) 5 A2 30 ot 2] R Al T T B (T i o PCL FLAR R 50
nm, JE N 0. 5 mm, 3 E B FD.
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T AF RO, DL R S0 i s3] o o il Ak
FIAzE 2] PC A FL I CELAE R 50 nm) AT A
4, IFH#E 0.1 mol /L & T Z R A S8 05 VS W iR i
1 h JE 6l B 4R E M A (GNE) , UL 1. % b
&1 PC DUl 25 b — i & 05 58 i T8
A G REAKBRAE M AR () HIE. B GNE R T 1
mg/L ) Fe; O, /Au JEREER (458 50~100 nm) %
W 4 hy BB A 500 pg/L Y p24 i gp36 Hifk
W 4 hy 4345 2 p24 F gp36 HUARRE E ) GNE
HLE . DLIET Lo, S0 S s i R A 1b .
1.3.2 WAEZZ L RERGRAEE BHEA
PP TR SRS AL B i B R U
fLIEFN 4 A~IE, b 2 AME RS EE , I PC
EmimE Au B AR (EARR 0.1 mm)., HAKIWITF . 7F 6
emX4 em {Y PC i EARENAEHy 360 pm, KO 3
em WYEIE DU {E 1E , 7E B {58 — i 0. 5 em Ab%h—
EAEHR 3 mm BFLAE A S Le AR R H A ) F AR
. BUOME N 7 mm (1) PC [ K, 78 50 FF 4G 4 4
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p24/gp36 LR K GNE FAR IR A 76 Au HL A Sk
A8 IR Ag/ AgClL 2 L LR AT P 22 X6 H 1 G
aob /LA A FE R S P B ARG 1 . 20 26 S 1 12 Tk
O UL 2 FeoR. B A IR0 3 T v T FL T R B
EHAHT E L BDAT $EAT p24 F gp36 it J 1 [a] B
o 0.
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2.3 HIV p24/gp36 MEZHHIMRAL

2.3.1 E@mER EkmeEZegRw IS E. B
15 TR O P S 8 S DDA o ) R Dk 3 B
RT3 B BsF (B ER . SR T, 5 PR UK R R AP
p24 F1 gp36 5 HAH N Y B AR BT I 0 VA FE IO
HSCIA . O I AR SRR PR TR R T A 1) 52
M. AF5R 2 B XS HE 38 & 150 Vi, 120 s
J AT LIS EI A5 5 o 1 2 iR IR 3] 300 VB, 43T st
[0 60 s, FLLAF 5355 150 V By 1.5 f%. B
B HRAREE T RS S TR R R, ARSI e B
s B YA B R 300 V.

2.3.2 GNE & p24 | F= gp36 | 4Rk E B 7 00t
[ xFiem 42 5 e e GNE A 8% 00 p24
gp36 P55 HAI VA TR 0 R 5 IR T ) ) A K.
ST R » LR 7 B PO B2 B3 hnnm 3 5 L {0

M4 p24 [ F1 gp36 [ PUiREAE 3~9 pg/L WM
B LG SRR, I EZ B NA ST,

VEFE 9 pg/L AR p24 F gp36 HUAK AL VE 2. B
FERIN X 2 PP IRIER A LL 12 h o d .
2.4 HIV p24 #1 gp36 MEMHEM & AR IE
fh 2 048 70 BR

FIL A TR — AR A AR I 2 W B2 10 g/ L B HIV
p24 Fl gp36 ARt 7 UK, 4 P AH X A E A 25 53 R
3. 500 4. 5% M E 10,30 g/ L FF b 1) 41 6] AH X
FrUEMR 224330 3. 7Y F 5. 8 Y6 F2 BN F A 22 1
BPE LT 2008 i JC T 4 F G A T TOUA 3L L PR R 3
A TIGRIRSRE AT, B 6 ARRIMREE Y p24 Fl gp36
eSS T L i J7 B AR (SWSV). K
5 BEP IR FE (3G R R, IR p24 RN gp36 WREE
4 0. 5~400 pg/L W N3 MR R R
BR5K 0. 25 pg/L(30) , B LT ELISA 4341 )51k
ARSI R BR, 2941 2 B RIAE R T GNE
A B AR e T AT R0 N p24 Fil gp36 A1 1.
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T SR T R W T R s e, 45
RFEB.0.6 mol/L JRZE.9. 0 mmol/L & ##.0.5
mol/L FLIRIMLER K 500 pg/L AL & H (HAS) it
p24/gp36 Kl JL-F- AN 3 BUAT AT 52 0, {HJE X4 HAS
v BE IR 1 000 pg/L J&, p24/gp36 B HAS
HEBEAK 1026 ~1520, & 7= 4 — s Tt BN bRk
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BT 100375 >R FH 9% s 0o 88, T LA G B e ARATG, T4
AN, R A LRI R 50 SRR A ARSI E &
T2 LT AR B R A R T T R 3
/N 3K BT DUE 5 3 4 0. 1 mL/min, pH 6. 2
(1) PBS 2% 75 W v il FEL A 3R 1T 30 min i A=
DL 25 SRR KA R R G0 T B SR A DU
SERTATPER.
2.6 IGFREFA

SR BRI A FIAE B R G850 0% 3 AN i3
FESIEAT DU 2 5 - FUAR U 1) il 3 B0 928 T 43 BT 72
(ELISA ) (45 b A7 X% B8, — M 24 & (WL
D) HERAAS SCH 75325 T LA P I R 1 HIV p24
gp36 5tk A [l st

&1 st HIV p24 4= gp36 BB
K ey R (n=7)
fep PR pe - 1 MR /%
%f AT ELISA 3
7 p24 gp36

p24 gp36 p24 gp36

1 7.32 8. 32 7.013 8.12 1.2 2.1
2 6. 44 7.22 6.221 7.37 2.1 1.5
3 7.98 6. 34 7.533 6.53 1.5 1.6
ﬂ: N
3 % Yﬁ

31 I S R o e B S 3 VR L T G2 QSO Gl e
G RPEALIGS B JE T HIV p24 F1 HIV gp36
ISR, 545580 ELISA M L, AR S0 iR
R 1~2 NG B R AR R, v
S5 AT B g 22 ) Tl (14 ) G 8 G 00 R AL )
AR SRS E R B PR 07 AT A LS W R A — A 4
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