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A novel photoprobe based on nano tris(3-acetylindole) terbium (Ill)
complex: molecular modeling investigations and application in
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Aim of the work

In this work, we aim to assessment the activity of some glands in the
human body by determining the concentrations of some hormones that
released by these glands.

Epinephrine (EPI) or Adrenaline is one of the essential
Catecholamine, which plays a critical role in motivating several actions of
the sympathetic nervous system (SNS) known as "flight or fight response”,
also play a crucial role during physical or mental tension of the human
body. Any change of EPI concentration in the blood plasma in the range
[90-690 pg mL1] may cause several diseases. So, the establishment of an
analytical method for the quantitative determination of the concentration
of EPl in serum with high sensitivity and selectivity is an essential mission
for developing nerve physiological researches, especially to remove the
current defects in the traditional methods. Therefore, developing a simple
method for accurate determination of EPI is still of great significance.
Today, the research field with lanthanide complexes get great interest. Tb
(3-acetylindole)s complex was established as a highly sensitive and
selective optical sensor for the quantitative determination of ultra-trace
concentrations of epinephrine in human serum samples, that may aid in
assessing the activity of adrenal gland and then a diagnosis of optimal
diseases that may be raised due to the abnormal ranges in human blood.
Luminescent nano-optical sensor TbAcl doped in the sol-gel matrix has
many advantages over the traditional methods.

Also, in this work, simulation and experimental investigations of
molecular structures and interactions leading to luminescence quenching

of TbAcl by EPI are assumed by applying DFT, TD-DFT, and ab initio
VI



molecular dynamic (AIMD) methods. The molecules will be allowed to
interact for a fixed time to visualize the dynamic evolution during
molecular collisions that lead to luminescence quenching. The results
reported in this thesis indicate the viability of the AIMD method for
luminescence quenching research.

Also, we used Eu(TTA)sphen for the quantitative determination of
cortisol hormone in blood plasma. Finally, we used Eu(oxytetracycline)
complex for assessment of TSH hormone in blood serum samples. The
assessment of these hormones participates with a critical role in

assessment of the activity of the above-mentioned glands.
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% RE Percent relative error

% RSD percent relative standard deviation
(N) Nucleophilicity

(n) Chemical hardness

() Electronic chemical potential

(w) Electrophilicity

[Q] The concentration of the quencher
ug Micro gram

o°C degree Celsius

a Intercept

X The average value for three readings
A Angstrom

AC Acetonitrile

AIMD Ab Initio molecular dynamic

b Slope

BE Binding energy

CA 125 Cancer antigen 125

CA15-3 Carcinoma antigen 15-3
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