CHAPTER I

INTRODUCTION

1.1 Introduction

The electrochemical applications of synthetic conductive diamond thin film

electrodes have been increasingly report: -8]. Diamond is one of the nature’s best

insulators, however, when dop e material can possess either

semicoducting or semimatalli ‘ ' epending on the doping level
[9]. The growing popul nd electrode in analytical

applications over its co 'nly on its various attractive

working potential windoW infagiicous, so 1stance to deactivation via

fouling, insensitivity to ' Kygen-and | efm response stability [10-12).
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electroanalysis applications 5] .um i /)

compounds has caug oreat dea eleCirode fouling has also
been reported. CMEs base

d on the mod atbon or graphite rods with

various metals (e.g. copperd16:18], cobalt, andmickel [19-23]) have shown a catalytic

oty towardsO G Joffols [ Thsqletad hveloeen successuy

applxed to detectd¢arbohydrate [17, 19- 21] amino acnds [21, 23], Sugars [16] and

Y RN ey vy 1 sa] o
carbon :l% e h r providing high background current. It has

been reported that a more stable and inert electrode with low background current can
be obtained by depositing metal electrocatalysts onto the surface of this electrode

[24]. These metal-modified diamond electrodes appear to be well suited to overcome

such problems.
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Moreover, the ion implantation has been successfully used in doping
semiconductors such as silicon and gallium arsenide. Recently, applications of ion-
implanted diamond have been of particular interest. In this study, the electrical
conductivity and other physical properties can be controlled by ion-implanting
diamond. Only a few applications for electrochemical use by metal-implanted
conductive BDD electrodes have been reported [25, 26]. Therefore, we are interested
in developing a method for the determination of tetracyclines by using the Ni-
implanted diamond electrode.

AL
Many antibiotics are wi@@\w for preventing and treating

diseases as well as for promo%vth 3 fo g animals. These antibiotics
; .

—
hl

are aminoglycosides, tracyclines, macrolides,

sulphonamides, quinolin: one of the most important

antibiotics that we are |

antibiotic, which is co

different infections, suc iatory fre ‘ I itis and severe acne [26-

resistant malaria. Adverse
effects include gastrointestin di}

B el
intracranial pressure and skin infe =
Pl

Numerous methods-have beei reporied the determination of tetracyclines.

These included titrimﬁic”, fluorimetric  [31-33],

chemiluminescence [34]] liquid chromatographic [35] and electrochemical methods
[36-39]. Amon t II‘;ﬁtr m 1§ distifict ctive owing to its
simplicity, fastqmsﬂ ci;q 1 eﬁiﬁvﬁ)j_ml' efe are several reports
utilizing polarographic methods for “the analysis ©f tetracycline[39]  Its major
drawbaa 1%2-]1@5& vﬂ@mlu aﬂo&l} 1 gﬂﬁt%d for some
applicatio%s, including the flow injection.

In the present work, boron-doped diamond (BDD) electrodes have been
modified by nickel implantation. After the films were obtained, the sensitivity were

compared with those of as-deposited BDD electrodes (1e. unmodified BDD



3
electrodes). The surface characteristics of Ni-implanted BDD and the as-deposited
BDD were then investigated by optical microscopy and raman spectroscopy. We
report the use of nickel-implanted boron-doped diamond thin film electrodes to study
the electrochemical oxidation of tetracycline hydrochloride, doxytetracycline

~hydrochloride, chlortetracycline hydrochloride and oxytetracycline hydrochloride
using cyclic voltammetry. The performance of the Ni-DIA electrode for the detection
of tetracycline was examined by hydrodynamic voltammetry and FIA with
amperometric detection for the determination of tetracyclines in commercially
available capsules. In addition, the ! // upled to a HPLC system and its
optimum operating potential, lmear raxi & mit and repeatability for the
determination of tetracyclin droq]plon tracycline hydrochloride,

chlortetracycline hydrowr trac@hlonde in real samples

were investigated.

Boron-doped diamond thm TF@ elec BDD) was initially prepared by

chemical vapor deposﬁlon (CVD). The expenment Mf ded into topic of the
electroanalysis of t& mes  group using Ni-i d k
electrode (Ni-DIA) appﬂﬁjd to a flow injection syste; mthj-ugh—performance liquid

chromatography for quantit d;mve determination of each component in shrimp.

The Ni %H &Jer,g i\l/;]l ElJed onto H&l ,e]ectroz and its surface
electrochemical characteristics mﬁ d raman
spectros pW ﬂﬁv m opert ﬂxﬁﬁﬂeleﬁrode

were thenq investlgated and compared with those of the BDD and glassy carbon

electrodes by cyclic voltammetry. The conditions such as pH, scan rate and

concentration of tetracycline have also been optimized.

In addition, the hydrodynamic voltammetry, linear range, detection limit and

repeatability were studied with a flow system for the determination of tetracvclines in
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commercially available capsules. Finally, the Ni-DIA electrode was employed as a
detector in a HPLC system for the determination of tetracyclines in shrimp samples
and the results were validated and compared with those obtained by the AOAC
standard method (HPLC with UV detector).
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