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In recent years, the use of analytical aspecific signals 

coupled with chemometric pattern recognition methods have 
found increasing applications for recognizing and discriminat-
ing liquid foods on the basis, for instance, of their geographi-
cal origin or manufacturing processes1. To this purpose, 
a variety of instrumental devices, so called electronic tongues, 
embracing mass, optical and electrochemical sensors have 
been proposed. As for the electrochemical systems, the most 
widely used are based on potentiometric, conductometric and 
voltammetric methods. The last techniques are particularly 
advantageous, because of their high selectivity, sensitivity, 
signal-to-noise ratio as well as for their various modes of 
measurements. With these systems, the use of bare metallic, 
carbon paste and chemically modified working electrodes of 
conventional size (i.e. millimeter dimension) have been so far 
mainly reported in the literature1,2. However, most applica-
tions have been concerned with high water content media, 
such as mineral waters, fruit juice and wines, which offer 
sufficient high conductivity to allow direct voltammetric 
measurements.  

Direct applications of voltammetric electronic tongues in 
matrices characterised by high viscosity, low conductivity and 
unable to solubilise amounts of standard electrolytes, are in-
stead rare. Food samples such as olive and in general vegeta-
ble oils are for instance practically inaccessible to voltammet-
ric measurements, unless they are mixed with aqueous solu-
tions and surfactants able to provide emulsified media. An-
other approach, recently proposed in the literature to solve 
these problems and to obtain suitable responses for chemom-
etric treatments, has been the use of carbon paste electrodes 
modified with the oil sample analysed3. 

In this paper we propose an alternative �electronic 
tongue� based on Pt disk microelectrodes coupled with the 
Principal component Analysis (PCA) chemometric method4, 
to differentiate vegetable oils according to their quality and 
geographical origin. The method is based on direct voltam-
metric measurements made in the oil sample mixed with 
a suitable room temperature ionic liquid (RTIL), added as 
supporting electrolyte to make the matrix conductive enough. 
The optimal oil-to-RTIL mixture composition and cyclic volt-
ammetric parameters are preliminarily investigated. The effect 
of trihexyl(tetradecyl) phosphonium decanoate (TETDP) is in 
particular tested here, and the voltammetric results obtained in 
such experimental conditions are presented. From data analy-
sis performed via PCA, the usefulness of the complete cur-
rent/potential responses, considered as a �fingerprint� of the 

samples, to discriminate among different oils is finally dis-
cussed. 
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A temporary flow system connected to a self polishing 
pulse voltammetric electronic tongue was evaluated for pre-
diction of small changes in urea and glucose concentrations in 
phosphate buffer. Two batches of samples standards were 
used; one for calibration and the other for validation. The ad-
hoc system could easily predict changes at around 10mg/l for 
both urea and glucose. No significant difference between the 
two batches was seen. 

The flow system, were built from a set computer con-
trolled sample valves in series with the self polishing elec-
tronic tongue and peristaltic pump. The voltammetric elec-
tronic tongue1 used consisted of two working electrodes of 
gold and platinum, connected to an ISKRA MA5410 poten-
tiostat controlled by a computer via an in lab built relay box. 
The housing of the electronic tongue was used as both counter 
and reference electrode. Currents from voltammetric pulses 
from 0 to ±1.3 V were recorded and further analyzed by PLS2 
under Matlab®. The self polish devise consist of a magnet 
that presses a rotating disc covered with grit paper on the 

Fig. 1. Typical stimuli and current response 
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surface of the electrodes, this was also controlled by the com-
puter3. 

Batches of samples was prepared using two buffer solu-
tions of phosphate buffer (100 mM at pH~7) and different 
concentrations of both glucose and urea. Samples were ana-
lyzed in random order to eliminate time dependency in the 
calibration model.  

The results show even if there are background levels of 
both glucose and urea changes, it is still possible to predict. 
Figure 3 showing calibration and validation error of the model 
with increasing number of latent variables, error of validation 
is about 7 and 4 mg/l for glucose respective urea.  
However these numbers can be decreased even further, using 
better laboratory practice and extracting key parameters from 
the signals. One of the main concerns was to eliminate the 
effect of different batch of buffers for the validation samples, 
this was confirmed by trying to predict the samples batch, this 
is seen in the figure 3, rmsec/rmsev for the batch prediction is 
fairly constant at 0.5 for up to seven latent variables. 

Conclusions: The electronic tongue shows capability to 
monitor small changes in urea and glucose concentrations, 
further experiments will include physiological levels of both 
glucose and urea, also would the use of dialysis liquids be 
tested. Maybe the electronic tongue can be used for hemodi-
alysis control. 
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Development of an automatic trace metal system 
(ATMS) has provided an opportunity to monitor earthquake 
precursor in basaltic rocks. Earthquake is a phenomenon 
which affects the lives of people at a lot of places all over the 
world. In areas with high earthquake activity new earthquakes 
can occur at any time − often with severe material damage 
and even loss of human lives.  

Increased concentrations of some heavy metals in 
groundwater have been reported before an earthquake1. These 
anomalies were not detected until after the earthquake had 
occurred, because heavy metal concentrations were measured 
in the laboratory.  In this study, we show how this limitation 
can be overcome using the ATMS. The ATMS uses different 
modes of voltammetry in combination with innovative solid 
alloy electrodes for real time monitoring of heavy metal con-
centrations2,3.  

In November 2006, an MW 4.5 earthquake occurred in 
Húsavík (Iceland). Continuous measurements showed visible 
changes in pH and electrolabile amounts of zinc, iron and 
copper 7−8 days before the earthquake. No metals were visi-
ble 30 days before the earthquake, but several metals were 
detected in the groundwater sample from 7 and 8 days before 
the earthquake, until the earthquake occurred. The results 
clearly show changes in the groundwater prior to an earth-
quake, which is possible to monitor with the ATMS.  
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Fig. 2. Mixing scheme 

Fig. 3. Rectified mean square error of calibration and validation 
vs. latent variables 
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The discovery of the unusual properties of the ultrami-
croelectrodes in the eighties has opened new electrochemical 
and analytical possibilities, and new schemes of detection that 
are not possible with conventional electrodes1. Basically this 
electrodes exhibit very fast response, very high signal to noise 
ratio, and with the added non linear mass transfer features, 
very low limits of detection; all of these properties are highly 
desired in amperometric sensors. A way to maintain the elec-
troanalytical advantages of the individual ultramicroelec-
trodes but with a response of amplified current can be ob-
tained by means of arrays of ultramicroelectrodes (UMAs). 
Therefore, one of the big challenges in this area is the prepa-
ration and production of these ultramicroelectrodes. 

Aside from the typical materials that can be used as 
transducer materials, it turns out to be very interesting the 
possibility to combine the properties of the UMAs with the 
exceptional properties of the carbon nanotubes (CNTs). They 
constitute the mechanically more strong structures2 known up 
to now and exhibit great wealth in their electronic properties, 
from a semiconductor behaviour up to a metallic one3. On the 
other hand, they exhibit a great chemically/thermal stability, 
and constitute a strong base for the (bio)chemical functionali-
zation4 which favour them to be used as (bio)electrochemical 
sensors.  

Hence, our main purpose is to search and design am-
perometric (bio)sensors based on CNT arrays and geometric 
configurations that improve the selectivity towards the ana-
lyte, that confer high sensitivity, fast response and that at the 
same time help to understand more deeply the physicochemi-
cal processes involved in such sensing phenomena. 

These ultramicroelectrode arrays will be presented as the 
basis for the design of (bio)sensors for which different (bio)
molecule immobilization techniques will be performed. We 
will resort to simple skills and to low cost chemical methods 
combining self- assembly and controlled CVD growrh of 
CNTs 
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The membrane potential formation at ion-selective elec-
trodes (ISEs) depends on the thermodynamic and kinetic 
properties of the membrane | solution system and strongly 
depends on time. For the theoretical modeling of the potenti-
ometric signal several models can be applied1. 
The juxtaposition of theoretical potentiometric response with 
experimental data is shown.  

For this purpose, the conventional construction of ISE 
with two types of polymeric membranes, that include differ-
ent plasticisers ortho-nitrophenyl octyl ether (o-NPOE) and di
(2-ethylhexyl) sebacate (DOS) ware applied.  

The sodium sensitive PVC membranes were used to 
study the transient potential changes provoked by changing 
the concentration of potassium and lithium ions in the bathing 
solution. The transitory potential responses were observed for 
these ions and explained by the diffusion-layer model (DLM) 

and Nernst-Planck-Poisson model (NPP). 
DLM model is based on the assumption of local equilib-

rium at the solution | membrane interface and NPP model 
allows for the interpretation of ISE response without assump-
tions about steady state and electroneutrality. 
 
This work was supported by the Polish Ministry of Science 
and Higher Education, Grant No. DWM/232/MATERA/2006. 
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The influence of composition polymeric membranes on 
the ion transfer resistance at the aqueous solution and ion-
selective membrane interface has been studied by potentiome-
try and electrochemical impedance spectroscopy (EIS).  

It is well known that electrode properties such as selec-
tivity against interferents, lifetime, and electrical behavior are 
determined by the composition of the ion-selective mem-
branes. The conventional construction of potassium selective 
electrodes with typical composition of polymeric membrane 
used in experiments was divided into two groups. In the first 
one, nonpolar di(2-ethylhexyl) sebacate (DOS) was acted as 
the organic solvent and in the second one polar ortho-nitro-
phenyl octyl ether (o-NPOE). Each group was represented by 
three membranes with different among of ionophore. All 
membranes contained of potassium tetrakis (4-chlorophenyl) 
borate as an anion excluder.  

Such membranes were tested in the solution including 
special selected ions (potassium, sodium and lithium) charac-
terized by different mobility and energy of hydration. The 
changes in the potentiometric response and impedance spectra 
during conditioning in solutions mentioned above were moni-
tored. Depends on hydrophilic degree of plasticiser and mo-
bilities of ions different results have been observed.  
 
This work was supported by the Polish Ministry of Science 
and Higher Education, Grant No. DWM/232/MATERA/2006. 
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The use of membrane electrodes (ME), with the protein 
imprisoned between a dialysis membrane and the electrode 
surface, has some important advantages1,2 and is an interesting 
strategy when adsorption of a protein or an enzyme onto the 
electrode surface is not successfully achieved, hindering the 
use of protein film voltammetry. 

Our aim with this work is to compare the results ob-
tained with metalloproteins in bulk and membrane entrapped 
solutions in order to gain a better insight into the interactions 
that occur at the membrane electrode surface and to highlight 
the effects of this strategy on the direct and mediated electro-
chemistry of metalloproteins. 

This work reports the first electrochemical study of the 
electron transfer between a bacterial cytochrome c peroxidase 
(BCCP) and horse heart cytochrome c3. The mediated cataly-
sis of BCCP from Paracoccus pantotrophus (Pp) was ana-
lysed using both strategies. The influence of parameters such 
as pH or ionic strength on the mediated catalytic activity was 
analysed using this approach, drawing attention to the fact 
that careful analysis of the results is needed to ensure that no 
artefacts are introduced by the use of the membrane configu-
ration and/or promoters, and therefore the dependence truly 
reflects the influence of these parameters on the (mediated) 
catalysis.  
 
This work was within the research project POCI/
QUI/55743/2004, from Fundação para a Ciência e Tecnologia.  
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An amperometric immunosensor for the determination of 
anti-Clostridium tetani antibodies in serum was developed. 
The methodology consists to perform the immunoaffinity 
reaction on magnetic beads in Eppendorf tubes and subse-
quently trap the resulting immunobeads onto a magnetized 
electrode for electrochemical sensing. 

The tetanus toxoid antigen was immobilized on sub-
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micrometer size superparamagnetic beads. The use of the 
latter allowed for high efficiency of the immunological reac-
tion. Different parameters affecting the immobilization of the 
tetanus toxoid onto the microbead surface were investigated. 
The toxoid antigen was biotinyled before its immobilisation 
onto the streptavidin precoated magnetic microparticles. 
Blocking of residual and unspecific binding sites was per-
formed with bovine serum albumin.  

The quantification of anti-tetani antibodies was accom-
plished by incubating the �bioactivated� microbeads with 
a solution of said antibodies followed by another incubation 
step with a peroxydase-labeled anti-IgG. Each incubation was 
followed by a washing step. After each incubation or washing 
step, the magnetic beads were separated from the supernatant 
by putting the tubes in a magnet separator. The microbeads 
were spiked onto a magnetized carbon paste electrode or 
a magnetized screen-printed carbon electrode for electro-
chemical detection in the presence of hydrogen peroxide and 
hydroquinone (HQ) as the redox label. The amperometric 
reduction current was studied, as a function of reaction time, 
in the presence of hydrogen peroxide and HQ.  
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Amino derivatives of biphenyl are suspected mutagens 
and/or carcinogens, 4-aminobiphenyl has been considered as 
human carcinogen since 1972 (ref.1). These compounds are 
emitted into the atmosphere by combustion of fossil fuels, 
they may be also present in cigarette smoke or hair dyes. Thus 
they are widely monitored in the environment as well as in 
biological liquids. Electrochemical detection using advanced 
electrode materials such as boron doped diamond thin films 
(BDDF)2 offers sensitive and relatively selective tool for their 
determination as demonstrated for voltammetric methods3. 

This study is devoted to HPLC determination of             
2-aminobiphenyl, 3-aminobiphenyl, and 4-aminobiphenyl in 
model samples of drinking and river water using amperomet-
ric detection in a thin layer cell with BDDF electrode. Satis-
factory separation of studied analytes was achieved at 
a ChiraDex column with chemically bonded β-cyclodextrin in 
0.001 M acetate buffer (pH 5):acetonitrile:methanole 
(40:30:30) mobile phase with total analysis time of six min-
utes. For direct determination of analytes in drinking and river 
water model samples limits of determination ~ 4×10�7 M for 
all studied analytes were achieved, which is comparable to 
detection limits obtained under optimized conditions. Off-line 
solid phase extraction was further employed for preliminary 
separation and preconcentration of studied aminobiphenyls. 
Several extraction methods using Lichrolut EN® (Merck, 
Germany) cartridges were tested, including elution of the 
analytes with a mixture of methanole:acetonitrile:acetone 
(50:50:1, v/v/v; extraction efficiency ~ 70 %) or 0.01 M phos-
phate buffer:acetonitrile (50:50; extraction efficiency ~ 90 %). 
Elution with diethyl ether followed by its evaporation and 
reconstitution of the extract resulted in determination limits in 
the 10�8 M concentration range. 
 
K. P. thanks to the Grant Agency of the Czech Republic (grant 
203/07/P261), the project was further financially supported 
by the Czech Ministry of Education, Youth and Sports 
(projects LC 06035 a MSM 0021620857). 
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Carbon nanotubes (CNTs) have characteristics for the 
development of electrochemical sensors by its unique physi-
cal properties such as conductivity and electrocatalytical ef-
fects1. In addition, poly-3-methythiophene (P3MT) is a con-
ducting polymer widely used for minimization of the elec-
trode fouling phenomena2. However, the association between 
these two materials has not being used simultaneously in bio-
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Fig. 1. Schematic illustration of the amperometric-immunosensor 



Chem. Listy 102, s62−s160 (2008)           12th International Conference on Electroanalysis                                Poster Presentations 

s130 

sensor design. Previously, we published an investigation 
about design and preparation of electrode surfaces based on 
modifications of CNTs with P3MT. Developed electrodes 
under these conditions show adequate electrochemical re-
sponses from various important molecules involved in meta-
bolic pathways, such as NADH, FAD or cytochrome C (ref.3). 

In this work, we studied different electrode surfaces (Pt, 
Au, GCE) modified with multi walled CNTs and P3MT for 
lactate biosensor design. Lactate dehydrogenase was used as 
biological recognition molecule and several immobilization 
strategies onto electrodic surface were achieved (adsorption, 
crosslinking). Lactate dehydrogenase catalyzed the following 
reaction: 

Lactate + NAD = Pyruvate + NADH 
Thus, NADH generated can be quantified by direct am-

perometry to an adequate potential depending on the electrode 
characteristics. The effect of pH, CNTS mass, number of 
electropolymerization cycles, concentration and type of sup-
porting electrolyte were studied by different electrochemical 
techniques (CV, DPV). 

Developed biosensors show good analytical perform-
ances, as well as a long term stability and low level of inter-
ferences. They were used for lactate determination in chilean 
red wines and thus to study the malo-lactic fermentation proc-
esses. 
 
Financial support from Fondecyt, CHILE (Research Project 
11070056) is gratefully acknowledged. 
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The environmental assessment of spent-fuel disposal 
requires the prediction of the release rates of radionuclides 
from the fuel if waste containers fail and the fuel comes into 
contact with ground water. Although the spent-fuel (mainly 
UO2) is virtually insoluble in reducing media, its solubility 
increases dramatically under oxidizing conditions. Indeed, the 
water radiolysis � as a result of the H2O irradiation by the 
nuclear fuel � leads to the formation of oxidizing species, as 
H2O2, therefore U(IV) is transformed into soluble U(VI)1. 
Today different host matrixes are envisaged to avoid the dis-

semination of radioactive wastes in the environment.  
The thorium phosphate-diphosphate (TPD), Th4(PO4)2P2O7, 
displays interesting properties as a potential host matrix be-
cause the TPD structure can incorporate uranium by substitu-
tion of Th4+ ions by U4+ ions with formation of  
Th4−xUx(PO4)2P2O7 (TUPD)2,3. 

We used Voltammetry of MicroParticles4 (VMP)  
� associated with in situ or ex situ Raman measurements � in 
order to evaluate the oxidizability of different U(IV) com-
pounds and for characterizing some U(VI) ones in relation 
with the spent fuel storage. Therefore, our investigations al-
lowed to spectrometrically identify the UO2 electrooxidation 
products, to monitor the formation of uranyl peroxide 
(UO2O2), to demonstrate the decrease of the U(IV) oxidi-
zability when inserted in the TPD matrix and to deter-
mine the uranium oxidation states in natural minerals 
such as U(SiO4)1−x(OH)4x (coffinite) and Ca(UO2)2SiO3(OH)2·5
(H2O) (uranophane) that that could play a determinant role 
during the underground deep storage of radioactive waste. 
 
This work was partially supported by the French Research 
Group NOMADE (GdR 2023). 
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Recent advances in nanoscience greatly influence in the 
field of electrochemical biosensors during the past years. This 
has carried an important development of new bio-compatible 
and highly conductive materials for biosensing applications. 

 The combination of multi-walled carbon nanotubes 
(MWCNT) as transducer with polysulfone (PSf) polymer 
offers unique properties for the easy incorporation of biologi-
cal moieties providing a composite with high electrochemical 
response to  corresponding analytes.  

In the phase inversion technique1, a thin film of polymer 
solution is deposited on an inert substrate and then immersed 
into a coagulant bath containing a non-solvent with respect to 
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the polymer, rapid exchange of the solvent by non-solvent 
results in diffusion-induced phase separation and membrane 
formation2.  

Confocal Scanning Laser Microscopy (CSLM) is 
a rapidly advancing imaging technique which obtains high-
resolution images of membranes at successive depths, there-
fore offers a 3D view of membrane. Other techniques as X-
Ray Powder Diffraction, Scanning Electron Microscopy 
(SEM) or Infrared Spectroscopy have completed the study of 
characterization of this composite membrane.  

Finally, we have developed an immunosensor for 
a system of Ab model using peroxidase as enzymatic label 
and hydroquinone as mediator. Amperometric and voltam-
metric characterization is also made for the biosensing appli-
cation. 
 
Acknowledgement:UAB P.I.F. fellow. 
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A method for the trace determination of Cd(II), using 
a isposable 1-(2-pyridylazo)-2-naphthol (PAN)-Nafion coated 
modified  glassy carbon electrode, has been developed. The 
modified electrode exhibited a significantly increased sensi-

tivity and selectivity for Cd(II) while compared with a bare 
glassy carbon electrode (GCE). Cadmium ion (Cd2+) in 
0.05 M potassium hydrogen phthalate (KHP) buffer is accu-
mulated on the PAN-Nafion surface by the formation of 
a chemical complex at open circuit. GCE with complex Cd2+ 
is then transferred to 0.1 M KI and subjected to differential 
pulse anodic stripping voltammetry. Affected parameters 
were optimized to yield most suitable conditions with respect 
to the pH and concentration of accumulation medium, deposi-
tion potential, deposition time and volume of coated PAN-
Nafion. The method has been successfully applied to the de-
termination of Cd (II) in natural waste water. 
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Zeolite-modified electrodes (ZMEs) have received atten-
tion in the development of electrochemical sensors1−6. In this 
work, the amperometric detection of 4-chlorophenol was in-
vestigated by cyclic voltammetry and linear-scan voltammetry 
using two types of composite electrodes, i.e., expanded graph-
ite-epoxy and Ag-doped zeolite-expanded graphite-epoxy 
composites electrodes. The zeolite used to prepare the com-
posite electrode was Romanian natural zeolite, which contains 
about 68 %, wt. clinoptilolite. Each electrode contains 20 %, 
wt. expanded graphite, and the ratio between expanded graph-
ite and Ag-doped zeolite was 1:1. The electroanalytical per-
formances of both electrodes subjected to the electrode sensi-
tivity, the lowest limit of detection were compared. The Ag-
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Fig. 1. The current was monitored amperometrically at −0.225 V 
vs. S.C.E. and this method showed a linear range of the RIgG 
from 0.1 to 3 µg ml−1 
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doped zeolite-expanded graphite exhibited the better electro-
analytical performance for 4-chlorophenol detection, the low-
est limit of detection was 0.002 mM compared with 0.02 mM, 
which was obtained for expanded graphite-epoxy composite 
electrode. Taking into account the molecular sieve properties 
of zeolite, the lowest limit of detection was achieved by ap-
plying a chemical preconcentration step prior to the voltam-
metric determination. 
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Characterisation of catalysts is of fundamental impor-
tance for catalyst optimisation and catalyst evaluation with 
respect to specific conditions in industrial processes. Espe-
cially the cathodic oxygen reduction reaction (ORR)1 in acidic 
media2 is of special interest in electrocatalysis due to the com-
plicated 4-electron transfer process. The evaluation of a single 
catalyst is time consuming and hence the throughput using 
conventional techniques is limited. Thus, for the evaluation of 
a large number of catalysts a fast array procedure and an adap
-ted investigation method is necessary. In addition to global 
methods, local investigations are becoming increasingly im-
por-tant for the evaluation of catalyst properties3.  

For a rapid screening of a multiparameter catalyst system 
a catalyst library is needed to obtain detailed and comparable 
information about catalyst properties. Since a large number of 
industrial catalysts consists of metal nanoclusters deposited 
on carbon nanoparticles which tend to agglomerate, the mate-

rials cannot be dissolved in conventional solvents. Automatic 
spotting of catalyst suspensions by means of a piezo-actuated 
microdispenser comply with these requirements. Reproducibi-
lity, loading and homogeneity of the deposited catalyst spots 
can be ensured on a glassy carbon surface. It is possible to 
produce spots with a diameter of 150 µm in an array in ade-
quate time (Figure 1). 

The local activity of the spots can be visualised with the 
redox competitions scanning electrochemical microscopy 
(RC-SECM)4 with high lateral resolution. An ultramicroelec-
trode (UME) is positioned next to an active spot using SECM 
z-approach curves. By applying a potential pulse profile at the 
SECM tip the catalytic oxygen reduction of the perpendicu-
larly located catalyst spot can be visualized. Essentially, an 
oxygen decay curve is recorded at each x-, y-position, and the 
current decrease is modulated by the catalyst�s activity.  

Local visualisation and determination of catalyst activity 
was demonstrated using RC-SECM which can bed displayed 
as image at a certain time or as movie consisting of a se-
quence of images over the time of the decay curve. By this, 
a straight forward comparison of different catalyst spots be-
comes possible. Combinatorial methods for the generation of 
the catalyst arrays complete the screening procedure. Several 
factors such as catalyst loading, applied potential at the cata-
lyst modified surface, pH value and temperature are varied to 
finally elucidate optimal catalyst properties. 

Here, formation of catalyst libraries by means of piezo 
spotting and visualization of local catalyst activity by means 
of RC-SECM will be presented. 
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Fig. 1. Optical micrograph of piezo-dispensed catalyst array 
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Thin-film or three-phase electrodes are assembled of 
solid electrodes covered with layers or droplets of organic 
solvents containing redox compounds, in contact with an 
immiscible aqueous solution. The oxidation or the reduction 
of the electroactive compound, Mo, at the surface of the solid 
electrode modifies the charge balance in the organic phase; 
hence the neutrality of the organic phase must be restored by 
the exchange of an ion with the aqueous medium; oxidation 
induces ingress of an anion from the water phase or expulsion 
of a cation from the organic phase. The overall coupled elec-
tron-ion transfer reaction is a very convenient system to study 
charge transfer processes across liquid|liquid interfaces, pro-
viding very reliable and accurate results. 

Lutetium bisphthalocyanines [LuPc�2] are molecular 
strongly lipophilic sandwich complexes, which are chemically 
more stable than ferrocene derivatives that have been fre-
quently used as redox probes to assemble three-phase or thin-
film electrodes. Moreover, LuPc�2 can be both reduced and 
oxidized by reversible one-electron steps. This opens the way 
to study anion and cation transfers across liquid interface in 
a single voltammetric experiment. Using this redox probe, 
Gibbs energies for the transfer across water|nitrobenzene have 
been measured for a large series of anions and cations1,2. 

The above described methodology was applied to meas-
ure both thermodynamic and kinetic parameters of the trans-
fers of a series of anions and cations across nitrophenyloc-
tylether (NPOE)-water interface. The results referring to the 
energies of ion transfers are compared with literature data3. 
The kinetics of anion transfers was measured by analysing the 
evolution of the quasireversible maximum of the square-wave 
voltammetric response4 and the apparent rate constants have 
been estimated for the first time. 
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Composite films containing metal nanoparticles have 
been the focus of many researchers due to their properties for 
many applications in different fields. In electrochemistry, 
metal nanoparticles, specially gold nanoparticles,  have been 
found a wide range of electroanalytical and electrocatalytical 
applications  due to their advantages over macroelectrodes. 
Recently, gold nanoparticles have been used to modified in-
dium tin oxide electrodes to satifactory electrochemical detec-
tion of biomolecules such as guanine1. In addition to this, gold 
nanoparticles have been embedded in �sponge-like� silica 
materials and mesoporous silica films which have demon-
strate the advantages of this high surface hibrid materials as 
precursors of highly active catalysts and as electrochemical 
sensors2,3. 

In this work, FTO electrodes are modified with high area 
porous thin films of metal oxides (nanopowder size) contain-
ing gold nanoparticules as new electrodes materials. Three 
different materials (TiO2, MgO and SnO2) have been assayed 
to include the gold nanoparticles. These new electrode materi-
als have been characterized by means of SEM, TEM, XRD, 
Surface Plasmon Resonance and Cyclic Voltammetry. Mor-
phology, nanoparticles size distribution and electrochemical 
behavior of these films have been reported.  
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Over the last 80 years, the usage of chemical preserva-
tives in drugs, cosmetics, and food industry has increased. 
Commonly used synthetic preservatives developed from ben-
zoic acid and hydroxybenzoic acid, such as alkyl para (4)-
hydroxybenzoates, so called parabens or alkyl parabens 
(methyl, ethyl, etc.), act simultaneously as antimicrobial 
agents and antioxidants and are frequently used as mixed 
systems. The structural aspects, the lipophilicity parameters, 
and the different water solubility play concomitantly an im-
portant role in a large action spectrum of the products. Vari-
ous methods for the characterization and analytical evaluation 
of preservatives have been investigated. However, there are 
only a few recent studies focussed on the electrochemical 
study of preservatives from a series of parabens. In this work, 
the electrochemical behaviour of several parabens preserva-
tives, i.e. esters of p-hydroxibenzoic acid, methyl-, ethyl- and 
propyl-4-hydroxy-benzoates (MB, EB, and PB), was investi-
gated at a commercial boron-doped diamond electrode 
(BDDE), especially in the anodic potential range, in both 
hydro-alcoholic and aqueous solutions. The electrochemical 
measurements were carried out in an undivided three-
electrode Metrohm cell equipped with a BDDE, a 3mm di-
ameter stationary disc embedded in a Teflon rod as working 
electrode, a platinum foil counter electrode and a saturated 
calomel electrode (SCE) as reference. The electrochemical 
data, i.e. cyclic voltammograms (CV) and chronoampero-
grams (CA) were obtained using an Autolab PGstat 20 Eco 
Chemie device controlled by a PC running GPES 4.8 version 
software. Ethanol or methanol, and water were used as sol-
vents for alcoholic and aqueous stock solutions and support-
ing electrolyte hydro-alcoholic systems, as well. The cyclic 
voltammetric and chronoamperometric measurements 
yielded calibration plots with a very good linearity (R2 be-
tween 0.975−0.997) and sensitivity, useful for detection and 
analytical applications.  The assessment of the long time sta-
bility and the saturation solubility in both double distilled and 
tap water of the relatively slightly water soluble investigated 
parabens was easily carried out using electrochemical alterna-
tive. Estimated water solubility was correlated with octanol-
water partition coefficient.  
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Desloratadine (DLOR) is a long-acting non-sedating 
antihistamine with selective H1-receptor antagonistic activity. 
Several papers concerning the analytical approach for DLOR 

determination in plasma are mentioned in literature1,2. No 
literature data dealing with electochemical behaviour or 
voltammetric methods for DLOR determination were found.  

Polarographic behaviour of DLOR was investigated in 
Britton-Robinson buffer solution of different pH values. 
Desloratadine exibits single two-electron irreversible 
reduction wave at pH≥3.5 with half wave potentials shifted 
from −1.26 V (pH 3.5) to −1.6 V (pH 11). At pH lower than 
3.5 the reduction wave overlapped with the hydrogen 
evolution current that makes the detection impossible. The 
effect of the pH on the wave current and potential was exam-
ined showing the current maximum at pH 9 and the involve-
ment of the H+ ions in the electron transfer process. The 
nature of this wave was investigated and concluded that the 
polarographic wave of desloratadine may be atributed to the 
reduction of the C=N bond of the pyridine ring in the 
desloratadine molecule. The obtained results are in good 
agreement with reduction pathway  of its parent drug 
loratadine (LOR) already reported3. Other polarographic (dpp) 
and voltammetric (cv and dpv) techniques were also em-
ployed to investigate desloratadine reduction process. The 
effect of the scan rate on the peak current and potential indi-
cates irreversible, diffusion-controlled process which is 
strongly influenced by the adsorption of DLOR on the mer-
cury surface. Due to he pronounced adsorption in further 
work the adsorptive stripping differential pulse voltammo-
grams were recorded with pulse amplitude of 100mV, pulse 
width of 20 ms, scan speed 20 mV s−1, accumulation potential 
of −1200 mV, accumulation time 30 s. The obtained results 
showed linear dependence of the peak current with DLOR 
concentration with good sensitivity and low detection limits. 
 
This work was supported by the Ministry for Science of 
Serbia, Project No. 142071. 
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 Desloratadine (DLOR) is a selective peripheral hista-
mine H1-receptor antagonist devoid of any substantial effects 
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on the central and autonomic nervous system1. DLOR pos-
sesses pharmacological activity similar to its parent drug 
loratadine (LOR) which undergoes extensive first-pass me-
tabolism in the liver resulting in the DLOR formation. Ac-
cording to pharmacokinetic studies, about 41 % of adminis-
tered LOR dose is excreted in urine in the form of DLOR2. 
Several reports concerning the analytical approach for LOR 
and DLOR determination in plasma are mentioned3,4. No 
literature data was found considering voltammetric determina-
tion of DLOR neither in spiked nor in real urine sample. 

The application of the voltammetric method proposed for 
DLOR determination in buffer solutions was tested in real 
human urine. The real urine sample was obtained from the 
volunteers after the administration of Pressing® tablets 
(Hemofarm concern, SCG). Adsorptive stripping differential 
pulse voltammograms of DLOR in urine were recorded under 
the selected conditions. The origin of the peaks was con-
firmed by standard addition method. The analysis of the volt-
ammograms of the real urine samples led to conclusion that 
the amounts of DLOR could be traced from sixth hour till the 
end of the observed period, which is in accordance with litera-
ture data2. The best chromatographic response of DLOR in 
real urine was obtained after 12 and 18 hours. Based on these 
investigations the sensitive AdSDPV method was developed 
for determination of DLOR in human urine sample. Good 
selectivity and sensitivity was achieved regarded to the en-
dogenous components of urine matrix, and the obtained re-
sults suggested this method for the DLOR monitoring in clini-
cal practice.  
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Rigid conducting bionanocomposites represent a simple 
method for the immobilization of biological and nanostruc-
tured materials. These materials showed improved transduc-
ing properties for the construction of a wide range of electro-
chemical biosensors such as immunosensors, genosensors and 
enzymosensors1,2.  

For the fisrt time, we report direct electron transfer 
(DET) on graphite-epoxy biocomposites materials based on 
oxide reductase enzymes. This feature can be also electro-
chemically demonstrated by the addition of metal nanoparti-
cles made of silver, iron or cupper able to shuttle the catalytic 
metal site of the enzymes towards the electrochemical trans-
ducer in a third generation type of biosensors based on bion-
anocomposite transducers.  

When this material is modified with the enzyme laccase, 
this material can be used as a third generation biosensor for 
the determination of total polyphenolic compounds in food 
and beverages, by applying the potential for the direct oxida-
tion of the enzyme laccase.  

The capability of integrating various materials into 
a single one is their main advantage, besides the improved 
electrochemical properties compared with other electrochemi-
cal devices based on covalent/surface coupling of the enzyme. 
These materials can be just prepared through �dry chemistry� 
using procedures that can be easily transferred to mass fabri-
cation of thick film devices. The different properties of these 
materials are discussed for the first time. 
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The Polysulfone(PSf)/Multi-walled Carbon Nanotubes 
(MWCNT) composites were prepared by the phase inversion 
method as previously reported1 . Here we describe a profound 
characterization concerning the composite construction as 
well as the thermal, electronic, conductive, morphological, 
physical, chemical and electrochemical properties. 

Electrochemical activation of carbon nanotubes was 
studied in previously2 , but they presented only electrochemi-
cal data and it did not bring any spectroscopic insight why 
such enhancement happens until Pumera investigations3. 
Moreover, we did not find previous work based on the elec-
trochemical activation of carbon nanotube-based composites. 
This electrochemical activation was applied (at potentials of 
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1.5−2.0 V vs. Ag/AgCl for 60−360 s) to a screen-printed elec-
trode used for cyclic voltammetry of important biomakers 
such as hydrogen peroxide, ferro/ferricianide, ascorbic acid 
and dopamine. 

The electrochemical activation of MWCNT/PSf compos-
ites results in significantly increased electrochemical and 
catalytic properties. This increase is due to introduction of 
dramatic wall defects exposing edge planes of MWCNT as 
well as the diminution of the PSf coating as it was observed 
by HR-TEM. X-ray photoelectron spectroscopy (XPS), Ra-
man spectroscopy and electrochemical impedance spectros-
copy were used to gain deeper understanding the phenomena. 
XPS revealed a relative increase of presence of carboxyl 
groups while relative presence of carbonyl and alcohol/ether 
groups decreases. 
 
Acknowledgement: MAT2003-01253 and CTQ2006-15681-
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 With the aim of solving the problems found in biosen-
sors based on microparticles of polymerized ionic liquid1, 
a new polymer microparticles based on a non charged mono-
mer, poly(vinylimidazole) is proposed in this work (Fig. 1). 

Biosensors with glucose oxidase (GOx) and polyphenol 
oxidase (PPO) were designed and applied to determine glu-

cose and polyphenols. 
 In order to optimize the immobilizing system, the 

effect of the polymer cross-linking ratio for both enzymes and 
the pH of the synthesis medium have been studied. The influ-
ence of analytical parameters such as pH, temperature and 
enzymatic load have been also investigated. It was established 
that biosensors based on these polymeric supports can be 
utilized in aqueous and in non-aqueous medium. Sensitivity, 
detection limit, linear range and response time of the analyti-
cal device were reported for both biosensors in both media. 

Glucose was determined in serum samples. To avoid the 
interference originated by ascorbic and uric acid, a layer of 
Nafion was included on the electrode surface1. A good recov-
ery obtained (98.2−102.1) probe the suitability of the pro-
posed device in this kind of analysis. 

 

+PSf 

Fig. 1. (left) SEM image of MWCNT powder and (right) TEM of a 
single MWCNT/ PSf 

Fig. 1. SEM micrograph of freeze-dried poly (vinylimidazole) 
microparticles (a) with GOx (η=3.2 %) and (b) PPO (η=4.0 %) 
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Fig. 2. Influence of crosslinking on the biosensor response using 
poly (vinylimidazole) microparticles as immobilization system. 
(a) Entrapped GOx: 0.1 M PBS pH 6.0, +0.6 V vs. SCE and 25 °C. 
(b) Entrapped PPO: 0.1 M PBS pH 6.0, −0.1 V vs. SCE and 20 °C 
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Fig. 3. Calibration curve of glucose biosensor based on vinylimi-
dazole microparticles. Experimental conditions: Buffer/organic 
solvent mixtures (98.5/1.5), +0.6 V and 25 °C 
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A comparative study of different phenolic compounds 
was carried with the biosensors based on PPO. The highest 
affinity of enzyme, and as consequence the response of the 
biosensor, was found to be for the chlorophenol derivates2. 
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Arsenic is the twentieth most abundant element in the 
earth�s crust. Drinking water rich in arsenic over a long period 
lead to arsenic poisoning or arsenicosis. Many waters contain 
some arsenic and excessive concentrations are known to natu-
rally occur in some areas. The health effects are generally 
delayed and the most effective preventive measure is supply 
of drinking water low in arsenic concentration. Natural arse-
nic contamination is a cause for concern in many countries of 
the world including Argentina, Bangladesh, Chile, China, 
India, Mexico, Thailand and the United States of America. 
World Health Organization�s (WHO's)1 Guideline Value for 
arsenic in drinking water is 10 µg L−1. 

Many detection methods have been developed for deter-
mination of such levels of arsenic. These include atomic fluo-
rescence spectrometry (AFS)2, atomic absorption spectrome-
try (AAS)3, inductively coupled plasma optical emission spec-
trometry/mass spectrometry (ICP-OES/MS)4 and high-
performance liquid chromatograph-inductively coupled 
plasma mass spectrometry (HPLC-ICPMS)5. Applying elec-
troanalytical techniques to the determination of trace elements 
can provide an interesting alternative to the traditional spec-
troscopic methods. Electrochemical techniques offer two 
important advantages over the traditional techniques. First of 
all, the cost of the instrumentation is relatively low and, sec-
ond, some of these techniques, particularly, stripping voltam-

metry, are highly sensitive.  
Screen-printed electrodes are planar devices with plastic 

substrates that are coated with layers of electroconductive and 
insulating inks at a controlled thickness. The advent of screen-
printed (thick-film) technology has made it possible to mass-
produce inexpensive disposable electrodes for use with elec-
trochemical instruments6. 

The design of new nanoscale materials has acquired 
ever-greater importance in recent years due to their widerang-
ing applications in various fields. Among these materials, 
metallic nanoparticles are of great interest due to their impor-
tant properties and their numerous possible applications. The 
bibliography lists numerous methods describing the synthesis 
of metallic nanoparticles in solution as well as by deposition 
on solid surfaces. Their including chemical synthesis by 
means of reduction with different reagents, UV light or elec-
tron-beam irradiation and electrochemical methods. The latter 
provides an easy and rapid alternative for the preparation of 
metallic nanoparticle electrodes in a short space of time. 

In this work an environmentally-friendly method for the 
analysis of As(III) has been developed using carbon screen-
printed electrodes (CSPE) modified with platinum nanoparti-
cles.  
 
The financial support made available by the Junta de Castilla 
y León (BU022A07) and the Ministerio de Educación y Cien-
cia (MAT2005-01767) is gratefully acknowledged. 
 
REFERENCES 
  1.  WHO, Arsenic in drinking water, Geneva, 1993. 
  2. Ma G., Xie W. B., Liu J., Li X. Y., Jin Y. W.: Spectrosc. 

Spectr. Anal. 27, 807 (2007). 
  3. Niedzielski P.: Anal. Chim. Acta 551, 199 (2005). 
  4. Jitmanee K., Oshima M., Motomizu S.: Talanta 66, 529 

(2005). 
  5. Brennan R. G., Murdock S. A. E. O., Farmand M., Kahen 

K., Samii S., Gray J. M., Montaser A.: J. Anal. At. Spec-
trom. 22, 1199 (2007). 

  6.  Wang J., Lu J., Tian B., Yarnitzky C.: J. Electroanal. 
Chem. 361, 77 (1993). 

 
 
PP143 
DIRECT ELECTRON TRANSFER OF BOD BOUND 
AT MWCNT-MODIFIED GOLD ELECTRODES 
 
KIRSTEN SCHUBERTa, MARTIN WEIGELb, 
and FRED LISDATa* 
 
a Biosystems Technology, Wildau University of Applied Sci-
ences, 15745 Wildau, Germany, b Analytical Biochemistry, 
University of Potsdam, 14476 Golm, Germany 
flisdat@tfh-wildau.de 
 

Bilirubin oxidase (BOD) is a "blue" multi-copper oxi-
dase, containing 3 different copper centres. The enzyme is 
able to catalyze the reduction of oxygen to water under 
physiological conditions at rather high potential. Thus, BOD 
has found increasingly interest in electrochemical research. In 
combination with electrodes several mediators have been 
used. However, also first reports on a direct electrochemical 



Chem. Listy 102, s62−s160 (2008)           12th International Conference on Electroanalysis                                Poster Presentations 

s138 

conversion of the enzyme on carbon electrodes have ap-
peared1−3. Here we present a study on the electrochemical 
behaviour of covalently fixed BOD at multi-walled carbon 
nanotubes (MWCNTs) which are immobilized on gold. 

MWCNTs provide a very good environment for protein 
immobilization and can also effectively replace the natural 
substrate of BOD � bilirubin. The catalytic reduction current 
followed linearly the oxygen concentration in solution. The 
start potential for the catalytic process was 485±10 mV vs Ag/
AgCl at pH 7. The nanotube modification enabled the bioelec-
trocatalytic activity of the immobilised BOD; without this 
modification the enzyme denatured at the gold surface. The 
stability of the MWCNT-electrode was rather high due to the 
chemisorption of the nanotubes to gold and covalent linkage 
of BOD to the nanotubes. With such an electrode system cur-
rent densities up to 500 µA cm−2 are possible (air-saturation). 
Because of the high activity of the covalently fixed BOD the 
electrode reaction was limited by substrate diffusion. 

In the absence of oxygen the MWCNT-modified surface 
was also shown to allow a direct voltammetric observation of 
the conversion of a copper centre of the enzyme. This can be 
verified by a removal of copper from the protein resulting in 
a loss of electroactivity. The formal potential was evaluated to 
be 445±10 mV vs Ag/AgCl at pH 7. This is in accordance to 
recently newly determined values for the T1 copper site2,4. It 
can be also shown that the reduction of this centre is essential 
for the start of oxygen conversion. 
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Nanoelectrode ensembles (NEEs) are prepared by elec-
troless template deposition of gold within 80 nm diameter 

pores of polycarbonate membranes1. Taking advantage from 
the well known improvement in the faradaic to background 
currents ratio of the nano-electrochemical system2,3, in the 
present work the determination of As(III) at NEE was studied 
by  mean of several stripping methods. Characterization ex-
periments as well as the optimization of the analytical proce-
dure are reported. Detection limits of sub µg l−1 level are ob-
tained by using the NEEs in combination with square wave 
anodic stripping voltammetry (SWASV) with a deposition 
time of 180 s.  

A comparison on the analytical performances between 
ensembles of nanodisk electrodes vs ensembles of Au-
nanowires4 is presented and discussed. Surface and morpho-
logical information obtained by SEM and AFM are reported.  
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Recently, graphite composite electrodes using different 
compositions and agglutinants have been developed as alter-
native carbon-based electrode materials. This work presents 
the application of graphite � polyurethane electrodes1 to study 
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the electrochemical behaviour of verapamil and develop an 
electroanalytical procedure for its quantification. The influ-
ence of pH on the electrochemical behaviour of verapamil 
was investigated using cyclic voltammetry in different buffer 
electrolytes in the pH range 1.2 to 11.0, showing a depend-
ence of both peak current and potential on pH. The variation 
of peak potential with pH of ~60 mV/pH unit suggests 
a mechanism involving equal numbers of protons and elec-
trons. The best response for the oxidation wave at +0.9 V 
vs. SCE was in 0.2 M acetate buffer at pH 5.3, using a scan 
rate of 10 mV s−1. The results also suggest a diffusion-
controlled process, the diffusion coefficient being evalu-
ated as 4.3×10−6 cm2 s−1.  

Electrochemical impedance spectra were recorded at 
+0.6 V, +0.9 V and +1.0 V (vs. SCE), before and after experi-
ments with verapamil in pH 5.3 acetate buffer. No evidence of 
analyte adsorption was observed. 

Square wave voltammetric data showed that the oxida-
tion mechanism involves one electron and proton and best 
experimental conditions were found to be frequency 25 Hz, 
amplitude 50 mV and potential increment 10 mV. The detec-
tion limit was 8×10−7 mol L−1, with a linear dynamic range up 
to 1.3×10−5 mol L−1. The method was successfully applied to 
the analysis of the rate of release of verapamil from commer-
cial tablets. 
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Since 1922, when Jaroslav Heyrovský described for the 
first time a certain phenomena from which polarography was 
gradually developed, mercury has become the most widely 
used material in working electrodes for electroanalytical pur-
poses. However, its high potential toxicity is an important 
disadvantage and makes necessary to develop alternative 
electrode materials, which exhibit an analogous electrochemi-
cal behaviour but lower toxicity. 

Bismuth film electrode (BiFE) has been proposed as an 
alternative to the more conventional mercury electrodes, due 
to bismuth is an environmental friendly element. Some stud-
ies developed the application of bismuth film for anodic strip-

ping voltammetry (ASV), a technique that has proved to be 
useful for the analysis of heavy metal ions due to its excellent 
detection limits and its sensitivity to the presence of different 
metal species. Constant-current stripping chronopotentiome-
try (CCSCP) has been proposed as an alternative to ASV, 
since it has been empirically proved to be less sensitive to the 
presence of organic matter, but scarce works have tried to 
apply bismuth film in this technique. 

The present work tries to complement the findings of 
these pioneering studies1,2 with the study of the stripping sig-
nals of Pb(II), Cd(II) and Zn(II) by ASV and SCP using 
a BiFE in a wide range of concentrations (Fig. 1). In the case 
of Pb(II), regular signals were measured and a good linearity 
was observed. In contrast, Cd(II) and Zn(II) produced two 
overlapping signals in both ASV and SCP. One peak is ob-
served at low concentrations of metals and the other one ap-
pears when the metal concentration increases. The application 
of Multivariate Curve Resolution by Alternating Least 
Squares (MCR-ALS) analysis for the resolution of overlap-
ping peaks shows that in the absence of the second peak, the 
first signal is linear with the metal concentration and in the 
presence of both peaks their total area is again linear with the 
concentration of the metal. 

Taking into account these previous results, the influence 
of deposition parameters in the signal splitting of both Cd(II) 
and Zn(II) has been studied by ASV and SCP3, resulting that 
stripping step is critical in the splitting of Cd(II) signal, while 
in the case of Zn(II) signal both preconcentration and strip-
ping steps are critical. 

In addition, this work tries to test the possibilities of the 
bismuth�film coated glassy carbon electrode by ASV and 
SCP for heavy metal speciation. The coexistence of signals at 
different characteristic potentials anticipates important diffi-
culties in the analysis of potential shifts caused by heavy 
metal complexation. For analyzing this situation, Pb(II)-
phthalate, Cd(II)-phthalate and the Zn(II)-phthalate systems 
are used as models of small-sized labile complexes in the 
absence of electrodic adsorption and the results obtained us-
ing a BiFE are compared with those obtained using mercury 
electrodes4. 
 
The authors acknowledge support of the Spanish Ministry of 
Education and Science (Project CTQ2006-14385-C02-01/

Fig. 1. Stripping voltammetric determination of Cd(II) and Pb(II) 
in a BiFE 
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Soil solution has been described as the aqueous liquid 
phase of the soil and its solutes, to which plant roots and mi-
croorganisms are exposed1. Soil solution contains not only 
species coming from soil, but also from root exudates, by 
means of which plant reacts. Low molecular weight organic 
acids e.g. oxalic, malic, citric etc. belong to one group of such 
exudates, involved mainly in metal complexation and detoxi-
fication2. 

In pot experiment, several types of plants were grown on 
contaminated soil and soil solutions were obtained using ny-
lon suction cup3. Analysis of soil solutions by means of volt-
ammetry on HMDE shoved changes in metals complexation 
with time and therefore fast method for assessing free ligand 
concentration in soil solution is explored. 

Composite electrode, made from carbon powder, lead 
sulfate and paraffin oil can be used for accumulation of oxalic 
acid and subsequent oxidation4. The voltammetric measure-
ment was performed with medium exchange; oxidation peak 
at about 1.2 V (Ag/AgCl/KClsat) was measured. With the 
electrode surface renovation for each curve (employment of 
teflon holder with movable piston5), differential pulse voltam-
metric measurement can be performed directly in diluted soil 
solution or after its modification by removing of bound metals 
on Chelex column. For soil solutions from fluvizem with 
growing willow, oxalic acid concentrations in range of µM 
were found. With time for one measurement at about 
6 minutes, time changes of soil solution could be followed. 
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A carbon-paste electrode (CPE) chemically modified 
with the cobalt(II)-5-nitrosalophen(CoNSaL) as a Schiff base 
complex was used as a highly sensitive and fairly selective 
electrochemical sensor for the determination of minor 
amounts of phenylhydrazine (PHZ). PHZ is a strong oxidant 
agent, which is extensively used in industry, laboratory and 
therapeutic setting. A variety of toxic effects of PHZ have 
been reported, including hemolytic anemia, hypoxia, inflam-
mation, alteration in the liver, kidney, central nervous system, 
autoimmune disturbance and cancer. The prepared modified 
electrode shows very efficient electrocatalytic activity for 
anodic oxidation of PHZ via substantially decreasing of an-
odic overpotential for PHZ. The mechanism of electrochemi-
cal oxidation of PHZ using CoNSal-modified electrode was 
thoroughly investigated by the cyclic (CV) and differential 
pulse voltammetry (DPV). The results of the voltammetric 
studies using the modified electrode show two irreversible 
anodic waves for the oxidation of PHZ in alkaline pH and 
only one wave in neutral and acidic media. The obtained lin-
ear range for PHZ in DPV measurements was in the range of 
10−4 to 10−6 M in buffered solution with pH 6.0. The modified 
electrode has good reproducibility (RSD ≤ 2.5 %), low detec-
tion limit (10−7 M) and high sensitivity for the detection of 
PHZ with a very high stability in its voltammetric response. 
The DPV method using the modified electrode exhibited 
a reasonable recovery for a relatively wide concentration 
range of PHZ spiked to synthetic human serum sample.  
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