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1. Bis(3-(triethoxysilyl)-propyl) tetrasulfide (TESPT)
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S(ppm)) Y¥Y (d, YH), ¥Va (d, YH), Z5A (t, I V+/A
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Role of nanometallic and non-metallic oxides in improvement of
physical properties of drugs in drug formulation
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1. PhD Student of Inorganic Chemistry, Chemistry & Chemical Engineering Research Center of Iran
(CCERCI), Tehran. Iran.
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(CCERCI), Tehran, Iran.

Abstract: In this review article, the role of porous inorganic oxide compounds as drug
carriers in order to improve the physical properties of drugs is discussed. Solubility and
permeability of drugs in the digestive system is one of the determining factors of oral
bioavailability of drugs. There have always been drugs whose solubility needed to be
optimized to prepare a suitable oral formula. Today, as a result of extensive research
and the emergence of new drugs, the number of drugs that have solubility problems has
increased, including some cardiac drugs that are in the second class of drugs and have
low solubility. The low solubility of these types of drugs has caused therapeutic
limitations because to increase the effectiveness of these drugs, a higher dose of them
has to be prescribed which causes the drug to accumulate in the blood and deposit in the
blood vessel wall. Therefore, drugs need a drug carrier to improve their performance.
Drug delivery systems (DDS) including biodegradable polymer nanoparticles, polymer
micelles, solid nanoparticles, nanoliposomes, dendrimers, magnetic nanoparticles and
quantum dots have been used for this purpose for decades. However, in recent years, the
use of metal and non-metal oxides in modern drug delivery systems has attracted the
attention of scientists. Compared to other conventional compounds, these inorganic
porous compounds have many advantages, including improving solubility and stability,
the possibility of controlling the drug dosage, controlling the kinetics of drug release,
delivering the drug to the target tissue, reducing side effects, increasing the
biocompatibility of the drug, etc. Therefore, the use of new drug delivery systems based
on the new generation of metal and non-metal oxides in order to improve the solubility,
permeability and biocompatibility of drugs is an important and essential step in the
formulation of drugs, which has been discussed in this article.

Keywords: Drug delivery, Metal and non-metal oxides, Solubility, Biocompatible,
Alumina.
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Synthesis and characterization of silver (I) complex containing 4'(4-quinoline)-

2,2":6',2"-terpyridine: Thermal behavior, luminescence study, and cytotoxic
properties
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3. Assistant Prof. of Biochemistry, Department of Clinical Biochemistry, Faculty of Medicine Shahid
Beheshti University of Medical Sciences, Tehran, Iran.

Abstract: The reaction of AgNO; with 4'-(4-quinoline)-2,2":6",2"-terpyridine (qtpy) has
been resulted in the formation of new silver (I) complex [Ag(qtpy)(NOs3)] (1). The
product has been characterized by elemental analysis, infrared Fourier transmission
spectroscopy (FTIR), and nuclear magnetic resonance spectroscopy (‘H and °C NMR).
The emission spectrum of complex 1 reveals the presence of =—n* transition with a red
shift relative to the free ligand due to the coordination of the ligand to silver center. The
thermal properties of 1 indicate that the thermal decomposition process occurs in three
steps whereas it is stable up to 320 °C. In addition, the cytotoxic effects of 1 against
U87-MG human glioblastoma, MCF-7 human breast cancer, SCOV-3 human ovarian
cancer cell line, HT-29 human colorectal cancer, and AGO1522 human normal skin
fibroblast cell line were carried out using the MTT assay. The anti-cancer activity of 1
against U87-MG human glioblastoma cell line with ICsy of 6.93 uM is more than that of
paclitaxel with ICsy of 27.38 uM.

Keywords: Silver complex, Terpyridine, Thermal properties, Luminescence,
Cytotoxicity.
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Biosynthesis of iron oxide nanoparticles using aqueous extract of

Opuntia Cactus and its application in the synthesis of pyrimidine
derivatives
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1. Ph.D student of Department of Chemistry, Qaemshahr Branch, Islamic Azad University, Qaemshahr,
Iran.
2. Associate Prof. of Department of Chemistry, Qaemshahr Branch, Islamic Azad University, Qaemshahr,
Iran.

Abstract: In recent years, the green method, especially using plant extracts, has
attracted much attention for synthesis of metal nanoparticles. In this study, biosynthesis
of magnetic iron oxide nanoparticles (Fe;O4-NPs) was performed using an aqueous
extract of Opuntia Cactus. Plant extract had a reducing and stabilizing role in the
nanoparticle synthesis process. The structure and morphology of synthesized Fe;04-NPs
were confirmed with X-ray diffraction (XRD), scanning electron microscopy (SEM),
infrared Fourier transform spectroscopy (FTIR), diffuse reflectance spectroscopy
(DRS), and vibrating sample magnetometry (VSM). The obtained results showed that
the proposed method presented a synthesis of magnetic Fe;04-NPs with a spherical
shape and average size of 9.7 nm. Also, pyrimidine derivatives were synthesized by a
one-pot three-component reaction between aromatic aldehydes, acetoacetanilide and
urea or thiourea in the presence of prepared magnetic Fe;O4-NPs as a catalyst in ethanol
at room temperature. Short reaction time, easy purification steps, and high efficiency are
the advantages of this method.

Keywords: Opuntia, Biosynthesis, Iron oxide nanoparticles, Pyrimidine, Magnetite.
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pyrolysis process on the Pseudomonas aeruginosa and Pectobacterium
carotovorum microorganisms and the Macrophomina phaseolina
fungus
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Abstract: In this research, the possibility of producing pesticide from straw by using
pyrolysis process at 500 °C was investigated. In the pyrolysis products, compounds
such as phenol and carboxylic acid as well as highly polar fatty acids such as
hexadecanoide and octadecanoide were identified by gas chromatography-mass
spectrometer. The separation of these compounds during bio-oil production can provide
a source of effective pesticide compounds. Therefore, the aqueous parts of the bio-oil of
straw were separated. After optimizing the extraction of pesticide in water, its pesticidal
properties was investigated on the Pseudomonas aeruginosa and Pectobacterium
carotovorum microorganisms, and the Macrophomina phaseolina by the direct agar disk
method. On Pectobacterium carotoverum, larger halo radii were formed by the pesticide
with 0.57 weight percentage, which indicates the greater inhibitory property of this
weight percentage of the pesticide. By using a high-performance liquid chromatography
device, it was determined that the aqueous parts contain many phenolic compounds. So,
it can be concluded that the aqueous extract extracted from straw bio-oil can be a
pesticide with the potential to replace artificial and synthetic pesticides.

Keywords: Pesticide, pyrolysis, phenolic compounds, bio-oil.
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Optimization of operating conditions and the role of ultrasound waves

in the green synthesis of silver nanoparticles using apple tree leaf
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1. Assistant Prof. of Department of Chemistry, Payam Noor University, Tehran, Iran.
2. Ph.D in Chemical Engineering, Faculty of Chemical Engineering, Sahand University of Technology,
Tabriz, Iran.

Abstract: Apple tree leaf extract is one of the effective materials in the synthesis of
AgNPs, the results of FTIR spectroscopy showed the presence of several reducing
agents. AgNPs were synthesized by mixing 2 ml of extract with 8 ml of AgNO; solution
based on the design of the experiment by surface response methodology in the heating
temperature range of 30-70 °C and ultrasound time of 5-25 min. After the optimization,
the results showed that the temperature of 52 °C and the duration of 15 min was the
most suitable mode for the synthesis of AgNPs, in which the highest concentration was
27.10 ppm, the lowest average particle size was 66 nm, and the highest antioxidant
property was 31.48. %. The results of UV-Vis spectroscopy and DLS analysis were
confirmed at the optimum point with a slight difference, and the PDI and zeta potential
were obtained as 0.397 and 21.2 mV, respectively. AgNPs showed good antibacterial
properties against Staphylococcus aureus and Escherichia coli with halo diameters of
56 and 48 mm, respectively. The antifungal property of nanoparticles was 72%.

Keywords: Ultrasound, Green synthesis, Apple tree leaf extract, Experimental design,
Silver nanoparticles,

* Corresponding author Email: Journal of Applied Research in Chemistry
sarvin.s108@pnu.ac.ir & 114
sarvin.108@gmail.com



JARC
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an effective dispersant of silica in silica-filled rubber compounds
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Abstract: In this research, a special new processing aid agent based on calix[4]arene
phosphonato derivative (CPD) was synthesized and its effect on silica dispersion within
the rubber matrix was investigated. Initially, a reference compound and another
compound containing CPD as a processing aid agent, based on SBR/BR and other
ingredients were considered. After cure, mechanical tests including tensile strength and
elongation at break and scanning electron microscopy (SEM) method were performed.
Based on the results of tensile and rheology tests, no significant changes were observed
in these properties. SEM images showed that the presence of CPD as a processing aid
agent had a significant effect on improving the dispersion of silica in the rubber matrix
compared to the reference compound. Therefore, by improving the dispersion of silica,
the physical and mechanical properties of the tire tread compound containing CPD were
improved and the performance of the tire increased.

Keywords: Calix[4]arene, Dispersion, Silica, Tire tread compound, Rubber.
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Abstract: In this work, new nano-composite of chitosan/phosphorus triamide with
Fe;04 NPs (1, 2.5, 5%) was prepared. The Fe;O4 NPs were synthesized at size of about
18-24 nm with a spherical morphology through co-precipitation method by using
FeCl3.9H,0 and FeCl,.4H,0 salts. The phosphorus triamide derivative was synthesized
from the reaction of tert-butylamine with phosphoryl chloride. X-ray diffraction (XRD)
patterns and scanning electron microscope (SEM) images of chitosan, phosphorus
triamide, Fe;Os NPs, chitosan/phosphorus triamide, and chitosan/phosphorus
triamide/1-5% Fe;O4 NPs were investigated and the results confirmed the formation of
the desired films. Further, morphology and the size of nanoparticles were investigated
by changing ultrasonic frequency (37 and 80 Hz) and power (30, 60, and 100 W). The
in vitro antibacterial activities were evaluated against two gram-positive Staphylococcus
aureus (S. aureus), Bacillus cereus (B. cereus) and one gram-negative Pseudomonas
aeruginosa (P. aeruginosa) bacteria. Nanocomposite containing higher percent of Fe;04
NPs showed more antibacterial activities. Results also displayed greater antibacterial
effects against B. cereus bacterium.

Keywords: Chitosan, Phosphorus triamide, Fe;O4 NPs, Antibacterial, nanocomposites
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Simultaneous determination of dopamine and tyrosine by

electrochemical method using glassy carbon electrode modified with
the prepared ZIF-8@CO-TA nanocomposite
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Abstract: Conventional methods for simultaneous measurement of biological, medical
and pharmaceutical samples are time consuming, costly and complex, and require
sample preparation. Therefore, the methods that despite being cheap and simple, have
very high selectivity and sensitivity, are of interest. In this study, a nanocomposite,
abbreviated as ZIF-8@CO-TA, was synthesized using the zeolite imidazolate
framework, cobalt, and tannic acid. The prepared nanocomposite was characterized by a
scanning electron microscope (SEM), a transmission electron microscope (TEM), and
Fourier transform infrared (FTIR) spectroscopy. The glassy carbon electrode modified
with this nanocomposite was applied for simultaneous measurement of dopamine and
tyrosine, in pH=6, by using electrochemical techniques of differential pulse
voltammetry, cyclic voltammetry, and chronoamperometry. In the range of 10.0-140.0
puM using differential pulse voltammetry, the detection limits of 3.2 and 6.38 uM were
obtained for dopamine and tyrosine, respectively. The glassy carbon electrode modified
with this nanocomposite showed good long-term stability.

Keywords: Glassy carbon electrode, Nanocomposite, Electrochemical sensor,
Dopamine, Tyrosine.

* Corresponding author Email: Journal of Applied Research in Chemistry
foroughi@iauk.ac.ir 117



Carbon monoxide reduction to hydrocarbons using a plasmonic Au
nanoparticle photocatalyst

M. Soleimani', M. Dargahi’, M. Pourfath™’

1. Postdoctoral Researcher, School of Electrical and Computer Engineering, University of Tehran,
Tehran. Iran.
2. Assistant Prof. of Department of Chemistry, Faculty of Science, Imam Khomeini International
University, Qazvin, Iran.
3. Associate Prof. of School of Electrical and Computer Engineering, University of Tehran, Tehran, Iran.

Abstract: Investigation of interactions between plasmonic nanoparticles and the
adsorbate is critically important for photocatalytic-plasmonic applications. However,
identifying a specific reaction mechanism in the ground state and explore the optical
properties in the excited states is challenging, because of complicated pathways of
carriers. In this study, photocatalytic reduction of carbon monoxide (CO) to
hydrocarbons on Au nano-particles (NP) surface was investigated using the density
functional theory (DFT) calculations. Reaction Gibbs free energies and activation
barriers revealed that the first step in CO reduction via direct hydrogen transfer
mechanism on Au was to form *CHO instead of *COH. Moreover, the size enhanced
optical response of Au and Au-CO NPs (icosahedral structure) as a localized surface
plasmon resonance (LSPR) were investigated, by using time-dependent DFT (TDDFT)
calculations. The analysis of photo-absorption revealed a collective dipole oscillation of
valance electrons in the Au NP and CO layer. This study paves the way for realizing
sustainable production of fuels by solar power harvesting.

Keywords: Photocatalyst, Plasmon, Carbon monoxide, Photo-absorption, Methane.
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