CHAPTER |
INTRODUCTION

1.1 Statement of Problem

Shriny dliseases e to wird and becterial infections have caused nejor
economic losses in Thai shrinp farming duning the pest decace. Converttional
Imunoassay methods for the determination of bactena incluce enzyme-linked
Immunosorbent. assays (ELISA), radio imunoassay, and fluoresoence-labeled
antibocly assays. However, they are expensive, Use hazaroous materials and conplex
procechures ouring operation, and require skilled labor andl long analysis time,

Recently, piezoimmunosensors nanely cuartz crystal microbalance (QCM),
Which use a quartz piezoelectric (PIZ) crystal detector &s the transcucer, have been
developed for the assay of biological substances and microorganisms in the food
Inostry, for the monitoring of environmental pollutants and for clinical dlagnostics.
Unlike previous enzyme-linked inmuncassay or radio immunoassay procecures
which recuire an enzyme lael, QCM providks a direct non-abeling method for the
assay of bacteria,

Procecuures to ceposit functionalized monolayers for the immobilization of
biological compounds onto retal surfaces sing the self-assembled monolayer (SAM)
technique have been reported in the literature for studiies in electrochemistry, quarz
orystal balances, and immunosensors. There are several acvantages sing the SAM
techniques to develop Vibrio harveyi  plezoimmunosensor. Fist, an organized
monolayer offers the least resistance for the entrance of analyte to the active sites of
the coating mmaterial, as compared to conventional coating Using Interconnecting
channels, and hence, it could rectice the response time of the: piezoimmunosensor to
attain equilibrium  Second, the assermbly of a SAM is relatively easy and less
cepencent on special technioue and equipment, because a SAM layer is formea
spontaneously by the immersion of an appropriate substrate info a solution of an
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active surfectant in an organic mecium Third, a stable and orcered film can e
forrmed by a SAM in an amient environent

In this study, a piezoelectric immunosensor is developed for detection of
Vibrio harveyi. The procedure inclucks: (1) a formation of self-assembledl monolayer
(SAM) of carboxy-terminated alkanethiol on golckcoated cuartz crystal surface, (2)
an activation of carboxyl groups by ethyl-3-(3-dimethylaminopropyi) carbodiimice
(EDCI) and A-hydroxysuccinimice (NHS), (3) an attachrment of the monoclonal
antibocly to the activated carboxyl groups, and (4) a detection of the target bectena
Condition for each step Is optimized. Stepwise moaification is mainly followed by
QoM

1.2 Objectives
1 To cetermine an appropriate condition for immobilization of monoclonal
antibocly against Vibrio harveyi on golc-coated sutstrate
2 To Cetect Vibrio harveyi using golc-coated Sustrate immobilized with
monoclonal antibody by quartz crystal microbelance.

1.3 Scope of Investigation

The stepwise investigation wes carried out & follows.

1 Literature survey for related researchwork

2. To form self-assembled monolayer (SAM) of carboxyl-terminated
alkanethiols on gold electrodes of quartz crystal microbalance

3. Toactivate carboxyl groups of the monolayer with coupling reagert, A
hyaroxysuccinimioe/l-ethyl-3-(3-cimethylaminopropyl) -carbodiiimice
(NHSEDCI).

4. To immobilize monoclonal antibody onto the activated carboxyl grours.

5. To cetect the target becteria, Vibrio harveyi.
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