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ABSTRACT

The thesis involves three main parts each with branches and parts as follows:

part One

¢ involve measurement study for voltammetric behavior of Etoposide(ETP), one of
which is chemotherapy for small cell lung cancer (SCLC), on a BGCE surface
using SWV, CV

e After the measurement conditions of ETP have been installations, the sensor was
developed through electrochemical polymerization of lysine (PLY) and study the
special conditions of the experiment before and after polymerization as the first
detailed study of the process of electrochemical polymerization without directly
relying on traditional methods of relying on literature, taking into account the
results match the wave voltage with the literature , To obtain the best sensor for
ETP measurement.

+ PLY/MWCNTs/GCE-ETP The sensor was enhanced to increase the efficiency of
the above-developed electrode. A layer of multi-walled carbon nanotubes
(MWCNTs) was developed and the results using this PLY / MWCNTs / GCE
electrode gave an increase in current, (LOD = 1. 49 x 10" M) compared to the
latest measurements of literature (LOD 5.40 x 10 M), as well as several factors
that enhance the role of the sensor to measure ETP, including the study of stability
of 127 days, About 84.3% of the original response

— Practical applications of PLY/MWCNTs/GCE were performed on blood samples of
male SCLC patients aged 20-50 years whose were taking ETP chemotherapy in 25
samples to measure the ETP concentration as well as some control samples for the
same age group

e A new development electrode was developed based on the Urease (Urs) enzyme
synthesis for the preparation of the Urs/PLY/MWCNTs/GCE-ETP biosensor and
the study of the relationship and effect of the enzyme with ETP by studying the
enzymatic mechanism of the biosensor , and study effect of enzymatic
immobilization on the biosensor by Increase area covered and surface area RSA

— Practical applications of Urs/PLY/MWCNTs/GCE biosensor were performed on
blood samples of female SCLC (n = 26) for the 20-20 age group plus control
samples for the same age group

e The significant correlation between chemotherapy and its effect on cancer cells,
particularly on DNA. The DNA-based sensor has been prepared to measure ETP by
stabilizing the DNA on TiO;nps to enhance the sensor's ability
DNA/TiOxnps/ GCE-ETP the sensor showed high stability and characterlstlc cloning
ability in addition to measuring very few concentrations (LOD = 3.28 x10™'%)

s The correlatlon between DNA-ETP and the correlation constant value was studied
(K =3.1x10")

% A study of one of the most important markers of cancer tumors in measuring the
concentration of DNA in cancer patients was preceded by a detailed study of the
DNA to be applied and measuring the concentration of DNA and concentration in
105 samples divided between groups of patients with SCLC, which exclusively
taking ETP and control groups and compared with biochemical method

part Two
e Study for voltammetric behavior of Adriamycin (ADM) treatment most commonly
used in Mosul for breast cancer patients on the surface of the GrE using SWV, CV



Development of the sensor through hemoglobin polymerization on the surface of
the electrode (PHb/GrE) by studying the special conditions of hemoglobin where
the sensor shows a significant response to ADM

PHb/MWCNTSs/GrE-ADM the sensor was developed using MWCNTSs which gave
a great sensitivity to ADM measurement

PNR/MWCNTs/GrE-ADM development of another monomer to improve the
sensitivity characteristics of NR, Wthh gave significant differentiation and
sensitivity to ADM (LOD = 6. 61x10" M). Stability and recurrence For 82 days,
the sensor retained about 90.6% of original response

Using Hb again but using immobilization technique(Hb/PNR/MWCNTSs/GrE-
ADM) and the sensor stability study by studying the reaction mechanism on the
surface of the biosensor and calculating the surface area RSA and the
electrochemical bioactivity of Hb with ADM

Due to the importance of registered biosensor, the applications were performed on
BC patients whose were taking chemotherapy doses of ADM in 25 samples to
measure concentration using three biosensors

Urs of the biosensor based on enzyme Urs/PNR/MWCNTSs/GrE to measure, ADM
by studying the mechanism of enzymatic reaction that gave (LOD=2.23x10""" M)

Applications were performed for female BC patients (n = 25) as well as control
samples for the same class

The DNA-based sensor was designed to measure ADM by immobilization the
DNA on TiO,nps to enhance the DNA/TiOxp/GE-ADM sensor to measure the
small and large concentrations. When comparing this sensor with the rest of the
DNA-based ADM sensors, we found that the sensor in our work gave Best LOD
compared to literature

The correélation between DNA-ADM and the correlation constant value
(K=1.1x10")

The markers of cancer tumors were studied by measuring the concentration of
DNA in cancer patients preceded by a detailed study of DNA to be applied and
measuring the concentration of DNA. This was done by measuring the
concentration in 101 samples divided between groups of BC patients who
exclusively taken ADM and control aggregates and compared with biochemical
method

part Three

Study for voltammetric behavior of Methotrexate (MTX), which is used to treat
lung cancer and breast cancer, was studied on the surface of GCE using SWV, CV
Development of the sensor by ARG polymerization on the surface of the electrode
through special conditions study where the sensor appears in response to MTX

PArg/MWCNTs/GCE-MTX Developed the sensor using MWCNTs and gave a
high sensitivity to measurement

PFA/MWCNTs/GCE-MTX  developed another monomer to improve the
characteristics of the sensor by fohc acid, which gave a high degree of sensitivity to
measure MTX (LOD=4.86x10""M) compared to literature. The best measure of
stability and recurrence was given for 68 days The sensor retained about 92.4% of
the original response

Applications were performed on LC patients taking MTX chemical doses in 25
samples with some control samples to measure concentration using three biosensors

Urs of the biosensor based on enzyme Urs/PFA/MWCNTs/GCE to measure MTX



Applications were performed for female BC patients (n = 26) as well as control
samples for the same age group

The DNA-based sensor for measuring MTX was prepared by immobilization the
DNA on TiO,nps to enhance the DNA/T10,p/GCE-MTX sensor to measure the
small and large concentrations

The correlastion between DNA-MTX and the correlation constant value was studied
(K=5.9x10")

One of the most important markers of cancer tumors was studied by measuring the
concentratlon of DNA in cancer patients preceded by detailed study of DNA(LOD
=2.08x10°M) in order to apply and measure the concentration of DNA. This was
done by applying measurements in 102 samples divided between groups of BC and
LC patients taken MTX exclusively and control groups and compared with
biochemical method

+ Determination of DNA by biochemical method

DNA samples were evaluated in Iranpur and Esmailizadeh after DNA was
extracted in samples of the patient groups for the various cancer diseases within the
study and the control samples that were considered to be of the same age group and
sex to determine the difference in 308 samples. The results showed a decrease in
the DNA concentration values for cancer patients Different control which
corresponds to the electrochemical method and enhances the results of different
biosensors
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