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Abstract :One biosensor for H.O: (Pt/ HRP-PPy-nano Pt CM E) was prepared by polypyrrole (PPy) and
horse-radi sh peroxidase (HRP) coimmobilized on a Pt microelectrode (104 m) during the polymer growth
stage and then electrodeposited by nano Pt. Its electrochemical behavior was studied. In the deoxygenated
phosphate buffer (PBS) , the electrode showed an accelerated H2O: reduction which is catalyzed by nano Pt
particles. The performance of Pt/ HRP-PPy-nano Pt CME biosensors were examined by amperometric
measurement which gives a linear relationship between response current and H>O: concentration in the
rangeof 0.001 0.3 mmol/L (R=0.997 2) , with the detection limit of 0.3d mol/L. Meanwhile, the e
lectrode showed good sensitivity (0.42 mA - cm > - mmol * - L in amperometric measurements) , rapid
response time (7.3 s) ,and reproducibility for long-term use ( the current maintained 95 %for at least more
than 70 days to 10p mol/L H202) in 0.02 mol/L pH =7.0 PBS. The electrode showed MichaelisMenten
behavior at larger H.O. concentrations. The Ki values for the sensors was found to be 0. 033 mmol/L ,
The low Ky values demonstrated that nano Pt and HRP on microplatium electrode exhibited a high affini-
ty to H202. The biosensor shows a good condg stency to determine H2O: in real human serum samples with
standard method , which indicates it can be used in reality.

Key words:poly pyrrole ; nano Pt; HRP enzyme; biosensor ; microelectrode

EEACC :7230E
*
H.O-
1,2 * 1 1 1 2
1, , , 315211 ;
2. , 510515
(PPy) (HRP) Pt @=10um)
Pt , Pt/ HRP PPy (Pt/ HRP-PPy-nano Pt CME) ,
02 (P9 H202 , PPy Pt
H>02, 30 0.02 mol/L pH=7.0 PBS H202, 0.001 0.3 mmol/L
, 0.997 2, 0.3umol - L (S N=3) H, 0. (0.42 mA - cm 2.
mmol - L %) (7.3 9 Michaelis Menten , K 0.033mmol - L K&’
Pt Pt/ HRP H20: H20: ,
H20-
Pt;HRP ;
'TP212.3 A :1004-1699( 2008) 09-1493-05
: (Y106725) ; (2006C31040) ;
(20061697) ; (2008A 610048 ,2008A 610072) ;

:2008-02-17 :2008-04-28



1494

2008
1.3
Pt/ HRP- PPy Pt
el (PPy) ( [12]) 0.3 mol/L Py + 3 mg/ ml
, , HRP 0.1 mol/L BusNCIOs ,
3] 0.85 V, 1 min Pt/ HRP
, 4 H0 PPy-nano Pt Pt/ HRP- PPy 1.0
, mmol/L Kz PtCle-0.02 mol/L PBS (pH7.0)
(HRP) H2 O , -0.4 +0.3V , 50mV/s
) : 20 , pH
, 5l 7.0 PBS , 4
; . =10
e HRP Ppy!2:%*] U m Pt ,
H20:2 , HRP PPy nano Pt \ ,
, Pt 16 h, SEM AFM
( mm SEM( 1A) PPy
P HRP
, Pt ,HRP PPy ,
H2 02 , Pt «
W " AFM( 1B)
, 2
PPy HRP
Pt Pt
, Pt/ PPy/ HRP
(Pt/ HRP-PPy-nano Pt CME) ,
HZOZ ]
1
1.1
CHI 660B (CH , )
: Pt/ HRP-PPy-nano Pt CME
( ¢ =104 m Pt )
; Pt Ag/ AgCl
) Mi-
croProf AFM (FRT , ) ; Hi-
tachi X-650 ( Hitachi ,
);FTS20  FI/IR 3200
(Bio—Rad ) 1 Pt/ HRPPPy-nano Pt (A) SEM (B)
1.2 AFM
H202 (CHsCN) ( ) 2
(HRP) (ECI. 11. 1. 7 ,type V1,250
U/ mg) NaClOs (Sgma , ) 2.1 HRP
(GsHsN ,Py) ( ) KePtCis BU:NCIO: PPy : [:']RF;RP PPy o
(Fluka , ) ' ' '
AR, pH>5.5 HRP , pH




9 , : Pt/ / HRP

H20z 1495

2 Pt/ HRP-PPy-nano Pt
PPy
Py . Py

[2]

SEM [Py]=0.3mol/L ,

, Py
PPy HRP
HRP I Vec=o 1657
cm? [l Ven 1151cm™*, PPy
Bl 3()b ., HRP PPy
, | Il ,
HRP PPy Pt/ PPy 0.1
mol/L BusNClQOs
(ev) (- 3(Ina PPy cv
(s Py Pt
3(I0 b HRP PPy ,
: PPy
: HRP PPy
: - , PPy
: PPy
Pt/ HRP-PPy-nano Pt
cVv 3(I)ec ,
: Pt HRP- PPy
3]
2.2 Pt/ HRP-PPy Pt
Pt
Pt
(-0.1 -0.6V), 0.3V,
100 mV/s 20 -0.4V
, Pt
) -0.4V
5 30 Pt ,
Pt 20 , Pt
, 80 250 nm,
, Pt , , 20
15 150 mV/s,
100 mV/s 150 340 nm,
, 100 mV/s
K:PtCls/ PBS Pt

/A/”/_va/

b

2000 1800 1600 1400 1200 1000 800

(a) Wavenumber/cm™!

0.4

0.24

I/nA

0.04

-0.2

_0'40,8 06 04 02 00 -02 -04 -06
(b) E/V vs Ag/AgCI
3 () PV PPy(a),Pt/ HRP PPy (b) :
(1) P/ PPy( (@ , P/ HRPPPy () (b) PV
HRP PPy-nano Pt (c) 0.1 mol/L BuNOO,

:100 mV/ s.
, Pt
1.0 mmol - L' KPtCle/ PBS
75 180 nm , Pt
, Pt
1.0 mmol - L~ * Hz2PtCle/
mS -0.4Vv 0.3V, 100
mV/s, 20
2.3 Pt/ HRP-PPy Pt/ HRP-PPy-nano Pt
H O2
Pt Pt/ HRP PPy Pt/ HRP- PPy-
nano Pt pH=7.0 Oz PBS
( 41,3,5), 200 mol - L™ " H.0: (4
2,4,6) cv ,
H2 OZ l
-0.7V H202 :
Pt/ HRP-PPy-nano Pt Pt/
HRP-PPy Pt 1.1 1.5 :
PPy HRP  H.0: : Pt
HRP ,
( Alp) H20:2
, Pt/ HRP-PPy-
nano Pt pH4.0 8.0 PBS
: pH
, 0Eal dpH = - 34 mV/pH; 0Ec/ dopH
=-35 mV/pH HRP
2t H* 1,
Py 1 H*

5



1496

2008

100 nA I

E 1V vs Ag/AgCI

4 Pt (a) Pt/ HRP-PPy (b) (c) Pt/ HRPPPy-nano
Pt 0.02mol-L 'PBS(pH=7.0)

( 1,3,5) H20: , ( 2,4,
6) 0.1 mmol/L H202, 50 mV/ s.
PPy(Red) HRP(Ox) H,0,
Pt | le+2H >< catalyz}éfknano Pt
PPy(Ox) HRP(Red) H,0
5 Pt/ HRP-PPy-nano Pt H202
2.4 Pt/ HRP-PPy-nano Pt H.O2
2.4.1 PPy
Pt/ HRP-PPy-nano Pt H20O:
PPy PPy ,
PPy ,H202 PPy
. H2 O ; PPy ;
HRP , 200
mC/ cnt Pt/ HRP PPy ,
[11] , PPy 14 m,
400 mC/ cnt’ 0.5 m
2.4.2 Pt/ HRP-PPy-nano Pt
H20:
- 40 mV , H20:
- 400 - 900 mv ,
; , ,  H20:
- 700 mv
HZOZ
2.5 Pt/ HRP-PPy-nano Pt HO:

, 5mL0.02mol-L 'pH=

7.0 BS -0.7V, Pt/ HRP
PPy-nano Pt H.0: - (
6) , 50 s 0. 05 mmol/L ( )
H20: , 7.3s
; H20:
H20: 0.001 0.3

mmol/ L , R=0.9972,

0.3ummol - L ' (S N=3) H. 0
1.0x10°%mol - L™
, Michaelis Ment-

en (KW)

0.033 mmol - L%, Karyakin (13l

- HRP Kw = 0.1

0.5, H>0O:
0.05mmol/L
0.05mmol/Ll
0,0Smmol/Ll
I]OHA 0.05mmol/l

g 0,05mmol/Ll
=
3 |
0 100 200 300 400 500 600
Time/s
6 Pt/ HRP-PPy-nano Pt H20:

-0.7 V(vs.Ag/ Agdl)
2.6 Pt/ HRP-PPy-nano Pt

,Pt/ HRP-PPy-nano Pt H20:
0.42 mA cm > mmol ' L,
Pt ( mm )™ 0.272
- mmol * - L 23pmol - L' H20.
0 3.3%
4 , 70 d 10y mmol - L°*
H20:2 95 %
2.7

mA - cm?

2 (
) H20:
1 20 ,
H20: (3 ) 3.5
2.9ummol - L *; UV-Vis
() 3.8 2.5ummol - L',

0. 1mol/ L
pH 7.0 PBS

., 3ummol - L°*
,0.5mmol - L™ *

H.O2
8.8 mmol - L*

0.5 mmol - L' (
) H. O
40 ,
HRP
MBS 24 h



, Pt/ / HRP H2 Oz 1497
[4] Borkholder D A. Cell Based Biosensors Using Microe ectro-
3 des. Electrica Engineering[M]. USA: Sanford Universty.
Ph.D Thes's, 1998, 75-100.
PPy ' [5] . . , .
HRP Pt [J1. , 2006, 19(3) : 581-587.
H20:2 ) [6] Bard AJ, Faulker L R. Eectrochemical Methods: Fundameu-
, H. O, tals and Applications[ M].2nd Edn, John Wiley & Sons: New
York, 2001.
[7] Choo H P, Liew KY,LiuHF,eta. Hydrogenation of pam
olein catalyzed by polymer stabilized Pt colloids[J]. Mol Cata
A: Chem, 2001, 165: 127-134.
[8] , .
[1] Zhang X T, ZhangJ, Liu Z F, et a. Inorganic/ Organic Meso- [31. , 2007, 20(11) : 2373
structure Directed Synthesis of Wire/ Ribborn-Like Polypyrrole 2376.
Nanostructures[J ]. Chemica Communications, 2004, 16: [9] KimJH, KimB G, YoonJB, et a. A Newmonolithic Micro-
1852-1853. biosensor for Whole Blood Analysis[J]. Sens. Actuators A
[2] , . / 2001, 95:108.
[J1. , 2007 , 28(6) : 504-508. [10] Karyakin A A, Puganova E A , Budashov | A , et a. Prussan
[3] , , , Blue Based Nanoelectrodearraysfor H2O Detection[J]. Anal.
H202 [J]. Chem. 2004 ,76(2) : 474-478.

&

, 1994, 15(7) :1042-1046.

(1974) , , ;
,ganning @nbu. edu. cn



