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Abstract

The polyaniline-epoxy resin-glucose oxidase (PANI-EPOXY 
RESIN-GOD) electrode has been investigated in the present work. The 
sv nthesized PANI-EPOXY RESIN composite films were characterized 
by electrochemical technique, electrical conductivity. UV-visible 
spectroscopy. Fourier transform infrared (FTIR) spectroscopy and 
scanning electron microscope (SEM). The GOD was immobilized on 
synthesized PANI-Araldite film bv cross-linkins via Glutaraldehvde in 
phosphate buffer.

Key words: Immobilization, composite film, glucose oxidase, 
cross-linkine.

Introduction

Use of glucose as an energy source 
cells is via aerobic or anaerobic respiration 
is critical in the production of proteins and in 
)id metabolism. In plants & most animals it 
a precursor forvitamin-C production. .So the 
temiination of glucose is of special importance 
)io-sensor application. Therefore numerous 
brts have devoted to develop glucose biosensor 
th fast and accurate response. The first 
[leral methodof immobilization, cross-linking 
:\ me molecules is often brought about by- 
action of glutaraldehvde The conducting 
vmers arc being widely used in bio-sensor 
ilication because it provides stable and porous

matri.x for the immobilization of biocomponent 
and it also facilitate the electron transfer process. 
The most widely used conducting polymers for 
immobilization ofenzy'me are polyaniline’ \  It 
can be easily synthesized from aniline monon.er 
in aqueous solution. In the present study we 
have immobilized GOD on cpo.xy resin PANI 
film by cross linking via glutaraldehydc for the 
dev elopment of glucose bio-sensor.

2. Experimental Part

P rep ara tio n  o f  polyaniline-epoxyresin  

composite film

Polvaniline is nrennr»>r) frr^r^ i  ̂ *



I (.2 Kimarai>d\ i.

ilislillccl aniline (Beadicm) and 100 ml ol 
a(.|ucoiis li\diiiehk'rie acid (1 M) i> lakcn in 2^l) 
ml beaker' Ahoui 0.2got powered preeipiiaie 
was ihoroimhl) mixed w ith Araldiie (I lunmman 
aiKanced inaletiaK. Iiulia Pvt I id) and the 
paste was applied on Wlialmann Idler paper 
K'o. 42. I'his was spread iiniformlv over the 
(liter paper to obtain 0.9mm tliiekness of tlie 
electro active material w iib matrix. I bis was lelt 
in air to dix for 48 hours to gel an electro active 
membrane. The lasers ol the membrane^ thus 
obtained were dipped in distilled water to 
icmov e the paper from the membrane siirlace.

Immobilization o f (j ( )D  on polyanilinc (PASh 

composite film :

The en/yme GOD (SlG.\l.-\) was 
iinmobili/jc'd bs cross-linking viaGlutaraldehvde 
(l.oba Chemie) on composite PAN'I-IiPOXN' 
RPSIN film, thus restricting the leaching of the 
enzyme from the film. I'he slock solution of 
GOD(l  mg/ml) prepared in 0.1 .\1 phosphate 
buffer and w as adsorbed onto the surface of P.\N 1 
film. This film was subsequentK dipped in 
0. DTGlulanddehyde solution, left for 30 min and 
washed w ith respective buffer. The enz>malic 
incorporation was done in Glutaraldehvde 
media. Phis kind of immobili/aticMi resultc in a 
greater phv sieal and chemical stabiliiv of the 
catafvlic material due to the cross-linking formed 
with the (jlutaraldehvde and enzvme. In this 
case, the acliv e sites oflhe enzv me could lx: more 
accessible for the enzv malic reaction. The 
lifetime of the biosensor was studied when it 
was kept at (4 C') in phosphate bulTcr.

3. Results and Discussion

llieamount of glucovcean Ivdetemiined 
bv measuring the arhxlm- potential of oxidation

ol livdioeen peroxide, produccxl in the icad| 
giv en below

GOD
(iliicose • ( ) ;------►Gluconic acid • ili

1 ormation ol hvdrogen peroxide is dete< 
bv the potentiometric method during elect 
Oxidation

IDO- -> O- i i r 2e

1 he en/v me electrvxle fonned bv glueoseoxi 
w ith Glutaraldehv de is used for poientioni 
measurement of glucose with an refei 
electrode. The Gluiaraldehyde plav s a signitl 
role in ivoiential response. In order to eons 
the potentiometric enzv me sensor. G( )D isj 
a.-, an example of a redox protein, fhe ena 
caialvzes in the presence of molecular oxM 
which lead to the oxidation of glucosej 
gluconic acid and hsdrogen peroxide.] 
coin ersion of glucose to gluconic acid iinl 
the transfer of two protons atid two electrons 
the substrate to the t1av in moietv oflhe ena 
The electron transfer from the redox col 
to the sensing electrode is also facilitatii 
the presence of a polv meric condui 
material.

( l - l ' i \  \iiulics of I A S I  filni

I he I \'-\'isible sjxvnaim ofs_v ml* 
IV\M film recorded using UV-Visible sf 
meter 2500 is shown in fig. I. A black co| 
film showed one absorption peaks for] 
compo.^ite film, fhe peak at 3 10 nm is i
of 11-f l*  transition is corresponds 
conducting phase for P.-\NI.

/• / / / ( '  siihlies of lASl-Aralclite (  ontposi
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The FTIR spectra of  synthesized PAN! film 
were recorded b\ using Testscan Shimadzii 
Prestige-21 series, in the region 2000-2100 
cm ' is shown in Fig. 2. The peak at 1770cm ' 
corresponds to the C O. C - N stretching of a 
secondary aromatic amine is ohscr\ ed at peak 
2210cm '. The peak at 1400 and 909 cm ' 
corresponds to the C-C stretching \ ibration and 
N-II wagging forprimary amine respecti\ely

SK.\f Muc/ies o f PA\l-Ani(/lilc film

fhe scanning electron micrograph of 
y n t lies ized compos itc PA \l-A  P-l 1. D LITE film 

5 as sfnmn in Fig. 3. The scanning electron 
licrograph was recorded using JEOl.. JSM- 
360A SEN! machine It can be seen that the 
urface morphology is porous, uniform with 
ramilar like structure, which is suitable for 
n mo b i 1 i /at ion o f b i oc om po n c lU

vlcntial response of PAS-GOD elecirojes

fhe change in response potential of

!c acti\e de\ ice is the parameter of interest 
r sensor applications. The response potential 
the de\ ice depends on seseral factors such 

i( 1) the contact resistance between the metal 
:̂trtx^e and the poly mer 11 Im. (2) the geometric 

ttor of the tllm and (3) the film conducti\ ity. 
e conductivity of Fb\NI-GOD electrode is 
tends on se\ eral factors, such as poly mer tllm 
ential. substrate concentration and en/y me 
ling. I he ClOl) \sas imniobili/ed on 
trochemically synthesized P.ANI tllm by 
s-linking \ iaGlutaraldehyde. It was found 
the response potential of the enzyme 
rode easily reached to steady state. I he 
onship between response potential and 
sc concentration in 0 I M phosphate buffer 
wn in Table 1. It was found that, potential

increases w ith increasing glucose concentration 
in the range 1M -1 x 1 O ' M. In the present case 
assumingtJiat theenzyiik* is unifomily distributed 
throughout the film, the reaction takes place 
predominantly on the surface of the film in the 
lower concentration. However, at higher 
concentration the reaction on the surface of 
the film and tJiedifTusion occurring simultaneously 
which delay the respon.se time, w ith increasing 
concentration of glucose, the response potential 
also increases and finally reached to the steady 
state value.

Table 1. Enzvme electrode

Glucose concentration EMI-

(M) (mv)

1 47

I • lO ' 65

1 • lO- 87

1 • 10 ■' 101

1 ■ u r 118

I • 10' 118

Michaelis-Menlen C'onstani /’Em/

Ilie apparent .Vlichaelis-.Vlentcn constant 
/K/m. was calculated forthe immobilized enzyme 
by I’otentiometric method. The relationship 
between 1 potential against I ( ilucose concen­
tration inO. 1 M phosphate is sho\Mi in l ig. 4 
The Michaelis-Menten constant ^K/nj is 
2.538x10"* for phosphate bufTer.

Conclusions

We ha\e successfully developed of 
PANI-GOD biosensor fnr -C



^li.josc, ll uas liniiul that the a'luiiicims: P \ \  l 
h:t\ inu amine tuiiclinnal unnip can he utilized 
a:-, a suilahle matrix for the ero^^-linking ot (iOD 
\ la (ilutaraldehxde. I his etrieienl eioss-iinkinu 
\ la (ilularaldeh) de on the lunciionali/ed PAM 
film, lead to the eii/\me electrode to exhihit ;i 
eood performance m terms ofduiamic ranee 
ofdeieclion and short response time I he cost 
el lectio eness aiui simple metluKl I'l de\elopment 
of Ih'\N'l-(i01) electrode is an aiiditional 
atisantaee of this electrode.
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