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Response of four Lens culinaris Medik.
cultivars to nano-silicon treatments

Naser Sabaghnia

Department of Plant Genetics and Production
Faculty of Agriculture, University of Maragheh
Maragheh, Iran
sabaghnia@yahoo.com

Mohsen Janmohammadi

Department of Plant Genetics and Production
Faculty of Agriculture, University of Maragheh
Maragheh, Iran
mohsen_janmohammadi@yahoo.com

Abstract—Lens culinaris as an important plus grown under semi-arid areas where environmental stresses like drought
and salinity are the major problems for its production. Treating with nano-particles can solve this problem and
improve crop growth under stressful circumstances. In this study, three treatment combinations as Control: distilled
water, Salinity: 100 mM NacCl concentration, and Sal-Si: 1 mM nano-silicon dioxide concentration plus 100 MM NaCl
concentration were applied on four cultivars. Some traits including germination percentage (GP), shoot length (SL),
root length (RL), seedling fresh weight (FW) and seedling dry weight (DW) were recorded. The treatment by trait
biplot model described about 96% of the observed variation for the recorded traits and the polygon tool identified
seven vertex treatment combinations as; Sal-Si-G1, Sal-Si-G3, Sal-Si-G4, Con-G1, Con-G2, Con-G3 and Sal-G1. The
vertex treatment combination Con-G3 was the best in GP, SL, RL and FW, while the vertex treatment combination
Con-G2 was the best in DW. According to the ideal entry, three classes of treatment combinations were detected, Class
I, treatments with high discrimination ability (all cultivars in control treatment), which were followed by the all
cultivars at salinity stress as Class Il. Finally, Class 111, treatment combinations with low ability for discrimination
among traits as all cultivars at salinity stress plus nano-silicon dioxide application.

Keywords- biplot; ideal entry; nanoparticles, polygon
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Effects of nano fertilizers on performance of
some traits of potato

Naser Sabaghnia

Department of Plant Genetics and Production
Faculty of Agriculture, University of Maragheh
Maragheh, Iran
sabaghnia@yahoo.com

Mohsen Janmohammadi

Department of Plant Genetics and Production
Faculty of Agriculture, University of Maragheh
Maragheh, Iran
mohsen_janmohammadi@yahoo.com

Abstract—Potato production needs precise management of soil fertility and water supplies. This study was carried out
to determine the effects of different fertilizers on potato cultivar. The experiment was designed as a randomized
complete block design with three replications and three treatments consisted on NanoCa; nano-chelated calcium (2 kg
ha'l), NanoZn+B; nano-chelated zinc and boron (1 kg ha!) and Nano- Com: nano-chelated complete fertilizer (1 kg ha-
1. Plant height (PH), number of stems main (NS), stem diameter (MSD), number of the days to row closure (DRC),
number of days to maturity (NDM), harvest index (HI), mean tuber weight (MTW), Mean tuber diameter (MTD),
tuber weight per plant (TWP), tuber yield (TY), dry matter content (DM) nitrate content (NC), and starch content of
initial fresh (ST) were measured. Analysis of variance showed that the effects of nano-fertilizers on all measured traits
were statistically significant. The tallest plants were recorded when using NanoCa and NanoZn+B, while the lowest
plants were observed in Nano- Com. The response of TY was similar to TWP and the highest tuber yield was produced
via application of NanoCa and NanoZn+B nano-fertilizers. NanoZn+B and Nano-Com nano-fertilizers caused high
performances in DM, but simultaneously produced high NC as a harmful component. Considering all traits, it seems
that application of NanoCa nano-fertilizer is more useful for achieving high amounts of most important traits of potato
flowed by NanozZn+B nano-fertilizer. However, the performance and influence of Nano-Com nano-fertilizer. The
results of the present experiment revealed that balanced crop nutrition through effective nano-fertilizers can improve
potato crop yield.

Keywords- nano-chelated boron; nano-chelated calcium;, nano-chelated zinc
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Foliar application of nano-iron, nano-zink and
nano-titanium on the growth of barley

Naser Sabaghnia

Department of Plant Genetics and Production
Faculty of Agriculture, University of Maragheh
Maragheh, Iran
sabaghnia@yahoo.com

Mohsen Janmohammadi

Department of Plant Genetics and Production
Faculty of Agriculture, University of Maragheh
Maragheh, Iran
mohsen_janmohammadi@yahoo.com

Abstract— Nano fertilizers are new generation of the synthetic fertilizers which contain readily available nutrients in
nano scale range. To evaluate the effects of foliar spray of nano-iron and nano- zinc as well as nano titanium dioxide
on grain yield and its components in barley under supplemental irrigation conditions, a field experiment was carried
out in the semi-arid highland region of Maragheh, Iran. The treatments included micronutrients (Cont: control Nan-
Fe: press nano chelate, NanoZn: zinc nano chelate,) and foliar application of nano-titanium, Cont: (without
application), and Nano-Ti: 2000 ppm. PH (plant tallness), SD (stem breadth), NGS (number of grains per spike), PL
(peduncle length), SL (spike length), TGW (thousand grain weight), DA (day to anthesis) and GY (grain abdicate) were
measured. The primary principal component clarified 73% of total variation whereas the second principal component
clarified 15% of observed variability. We found positive association between TGW (thousand grain weight) and DA
(day to anthesis), between SD (stem distance across) and NGS (number of grains per spike), and between NGS (number
of grains per spike) and GY (grain yield). Although foliar fertilization with nano-fertilizer is more effective, it may be
due to their high mobility in the vascular transport system of plants, the properties of nanoparticles are highly
dependent on the size, shape and surface functionalization, so further studies in the vascular transport system. of plants
is needed. induced cellular and molecular changes after foliar application of micronutrient nano-fertilizer.

Keywords- exogenous application, nano ferric oxide, nanoparticles
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Eco-friendly synthesis of silver nanoparticles
from Zoysia spp extract as a cheap and
affordable source

Majid halimi khalilabad

Department of Chemistry, Kosar University of Bojnord, Bojnord, Iran.
Majid_halimi@kub.ac.ir

Ali riahi madvar
Department of Molecular and Cell Biology,Kosar University of Bojnord, Bojnord, Iran

riahi.ali@gmail.com

Abstract— Nanotechnology is the production of matter in nanometer dimensions and the exploitation of its properties
and phenomena in new tools and systems. Nanoparticles produced by biological methods are used in various medical,
optical, electronic and mechanical sciences. In this study, the synthesis of silver nanoparticles (AgNPs) was investigated
using the aqueous extract of the aerial parts of Zoysia spp (Zoysiagrass). In order to confirm the production of silver
nanoparticles, a spectrophotometer with a wavelength of 300 to 700 nm was used, and a scanning electron microscope
(SEM) was used to measure the size and shape of the nanoparticles. The resulting particles were spherical and were in
the range of 24 to 30 nm. Possible organic compounds involved in the synthesis of nanoparticles were analyzed by FTIR.
Based on the results of this research, the nanoparticles produced by the aqueous extract of Zoysia spp were used as a
useful biological source for the synthesis of silver nanoparticles on an industrial scale at a very low cost.

Keywords-nanosilver; Zoysia spp; Zoysiagrass; greensynthesis; extract.
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Sonochemical assisted method for efficient synthesis of Cu-MOF and
evaluating its antibacterial properties

Autors Names:

Nafise abaszade. Kerman , Bam
Dariush Afzali. Kerman , Kerman
Ghasem Sargazi. Kerman , Kernan
Abdolali Golpayegani. Kerman , Bam

Abstract

Sonochemical assisted method was used to synthesized copper metal-organic frameworks (Cu-MOF)
nanostructures. The final products were examined by related techniques such as XRD patterns, SEM image, BET
N2 adsorption/desorption technique and FTIR spectrum. Microtiter plates microbiological assay were used to
investigate antibacterial properties and the results were analyzed using ANOVA and Tukey HSD tests. The results
showed that Cu-MOF nanostructures have mesoporous nature with a specific surface area of 1.87 m?/g and an
average particle size distribution around 60 nm. The final product had the property of preventing the growth of
all tested bacteria in certain concentrations. Minimum Inhibitory Concentration (MIC) values were observed in

the range of 30 to 100 ppm .It was also discovered that this nanostructure does not have the ability to kill bacteria

completely. In addition, the minimal inhibitory concentration for biofilm growth (MIC-B) of the nanostructure
was investigated. The MIC-B analyses demonstrated that the growth of bacterial biofilm decreased with increasing
Cu-MOF concentration.

Key words: Cu-MOF porous nanostructure, antibacterial property, Sonochemical assisted synthesis, Biofilm
removal
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Bio-engineered Inorganic/Organic-hybrid Injectable Hydrogel for Enhanced Chemo-

and Chemodynamic Therapy: Gold and Silver Complexes Effect

Soheil Sojdeh, Mojtaba Bagherzadeh *
Abstract

Scientists refer to the invention of Inorganic/Organic hybrid nanoplatforms as a turning point
in various fields, which is due to emergence of new properties along with the characteristics of
each component. These new properties led to increasing the loading capacity, site specificity,
and controlled release of gene and drug in the biomedical field. Regarding, MIL-88A has been
utilized for increasing the drug loading capacity of carbon-based nanocomposites
(Fe304/rGO@C3N4/MIL-88A) and gold (Au-HR) and silver (Ag-HR) complexes have been
decorated for the first time beside magnetite due to their chemodynamic therapy (CDT)
potential. The Fenton test results demonstrated that the most biosafe nanocomposite was
Fe304/rGO@C3N4/MIL-88A@AU-HR which not only had the lowest ROS generation in
biological pH, but also showed the best time-dependent profile (92% increase, 90 min). The
best pH-dependent manner was related to Fe3O4/rGO@CsN4/MIL-88A@Ag-HR (216%
increase, pH 7.4 to 4). Directly injection of therapeutics to the tumor is one of the most
promising methods for enhancing the drugs’ efficiency and eradicating the side effects on
patients' organs. Injectable gelatin-chitosan hydrogel has been chosen due to high
biocompatibility, considerable swelling ability (24 times) and promising hydrophobic drug

(paclitaxel) delivery applicability.

Keywords: Injectable hydrogel, gold and silver complex, ROS generation, Chemodynamic

therapy, Chemotherapy, Inorganic/Organic hybrid.
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In-situ formation of nitrogen doped carbon
nano spheres through hydrothermal method

Fatemeh Behzadi
Department of Physics, Faculty of Basic Sciences
Tarbiat Modares University, 14115-111
Tehran, Iran
Behzadi.fatemeh@ymail.com

Esmaiel Saievar-Iranizad
Department of Physics, Faculty of Basic Sciences
Tarbiat Modares University, 14115-111
Tehran, Iran
saievare@modares.ac.ir

Abstract— Herein, a facile bottom-up approach for producing Nitrogen-doped carbon nano spheres (N-CNSs) was
carried out by the carbonization of glucose through hydrothermal treatment in the presence of urea. Glucose was used
as a carbon precursor and self-assembled in sphere shape structure and formed N-free CNSs through intermolecular
dehydrolysis reaction. Transmission electron microscopy (TEM) and scanning electron microscoy (SEM) images
indicated that the obtained N-CNSs are circular with no wrinkle or aggregation, with an average diameter of 120 nm.

Four types of oxygen-containing functional groups (COOH, -OH/-NH, CONH, and C=0) confirmed that the N-CNSs
was successfully prepared.

Keywords-component; carbon nanospheres; Doping heteroatoms; hydrothermal reaction; SEM
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Colorimetric Assay for Chromium Speciation Using AU@Ag Nanorods
with Machine Learning Assistance

Afsaneh Orouji?, Forough Ghasemi®, and Mohammad Reza Hormozi-Nezhad**

aDepartment of Chemistry, Sharif University of Technology, Tehran, 111559516, IranAbstract

Oxidation state of an element significantly controls its toxicological impacts on biological
ecosystems. Therefore, design of robust sensing strategies for multiplex detection of species with
respect to their oxidation states or bonding conditions i.e. chemical speciation is quite consequential.
Chromium (Cr) species are known as the most abundant inorganic groundwater pollutants and can be
quite harmful to human health depending on their oxidation states. In the present study, a multi-
colorimetric probe based on silver-deposition-induced color variations of gold nanorods (AuNRS) was
designed for identification and quantification of Cr species including Cr (111) and Cr (VI) (i.e., CrOs*
and Cr.07%) in water samples. In fact, the presence of Cr species leads to inhibition of the silver
metallization of AuNRs to various degrees depending on the concentration and the identity of the
analyte. This process is accompanied by the blueshift of longitudinal peak which results in sharp-
contrast rainbow-like color variations, thereby providing great opportunity for highly-accurate visual
detection. The gathered dataset was then statistically analyzed using two pattern recognition and
regression machine learning techniques. In particular, linear discriminant analysis (LDA) was used as
a classification method to discriminate the unicomponent and the mixture samples of Cr species with
100% accuracy. Then, a well-known multivariate calibration technique called partial least squares
regression (PLSR) was employed for quantitative analysis of Cr species. Responses were linearly
related to Cr species concentrations over a wide range of 10.0-1000.0, 1.0-200.0, and 1.0-200.0 pmol
L, with detection limits of 37.7, 8.7, and 2.9 umol L™ for Cr®*, CrO4*, and Cr,07%, respectively. The
practical applicability of the multi-colorimetric probe was successfully evaluated by analyzing Cr
species in several water specimens comprising tap water, mineral water, river water, and
seawater. Above all, the vivid rainbow color tonality of the proposed assay further improves the
accuracy of the naked eye detection, making it a practical platform for on-site monitoring of Cr

contamination.

Keywords: Chemical speciation, Chromium species, Gold nanorods, Multicolor probe, Water
specimens
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Potential health risk assessment of heavy
metals and impact of host- parasites activities
of common carp in small aquatic ecosystem
(Sattar-khan Dam) in Northwest of Iran

Amir Dehghani

Department of Cellular and Molecular Biology
Faculty of Sciences, Azarbaijan Shahid Madani University
Tabriz, Iran
La.dehghani93@gmail.com

Abstract—Among ecosystems, the artificially man-made (closed) ones are impacted by pollutants,
especially heavy metals, more than by the natural (open) ones. Artificial ecosystems supply most
of human nutrient requirements in some areas of the world. In the present study, an artificial
ecosystem (an earth dam) was examined using animal bio-indicator. This research explored and
compared deposition of three heavy metals (lead, cadmium and copper) using the biomonitoring
method which involves detection of heavy metals in the food chain as well as their deposition in
parasites and their hosts. The selected animal models included Common Carp, Amphipoda and
intestinal parasites of carp. In this research 77 samples were randomly collected from the
different parts of the dam and transported to the laboratory. Their tissues were then digested and
the contents of the heavy metals were determined using an atomic absorption spectrometer. The
results indicated that the heavy metals, except for copper, accumulated in parasite-free carp (Pb:
0.25, Cd: 0.21) more than in fish infected with parasites (Pb: 0.16, Cd: 0.15). Moreover, the
comparison of EDI, THQ and CR in the fish contaminated with parasites and healthy fish
(without parasites) showed that the amount of lead and cadmium of healthy fish was higher than
the same amount in the fish with parasites and their food chain. Nowadays, in food industry,
healthy fish (without parasites) are used more, however, in this research, it was proved that
parasites in fish living in ecosystems neighboring mines, refineries, farms, and industrial factories
that dispose of their slime through releasing it in nature, have an effective role in bioremediation
and prevent the accumulation of heavy elements in the aquatic creatures’ tissues, which, in turn,
will not only improve the health of human societies but also will result in aquatic creatures being
more healthily nutritious

Keywords- Bio-magnification; Freshwater; Common carp; Health risk assessment; Sattar-khan Dam; food chain;
Intestinal Parasites.
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The use of copper-based metal-organic frameworks in
polyethersulfone membranes to increase their anti-fouling
performance

1-Heydar Mahmoudporyan -y- Yaghoub Mansourpanah*(Corresponding author) -3- Fatemeh
Seyedpour

1-Student of Lorestan University-khorramabad city
E.mail address: heydar.poryan@gmail.com

2- Professor of Lorestan University - Khorramabad city

E.mail address: mansourpanah.y@Iu.ac.ir

3- Assistant professor of Babol University-Babol city

E.mail address: sayedi.f21@gmail.com

Abstract

Low pressure nanofiltration membranes are called membranes that have a pressure similar to ultrafiltration
membranes and function similar to nanofiltration membranes. In this work, first by putting polydopamine on the
polyethersulfone membrane, which has a high ability to increase flux and remove pollutants due to having NH;
and OH groups, the membrane is used to form MOF (metal-organic framework) which has high antibacterial
properties and plays an essential role in improving the membrane function was prepared. The deposition of
polydopamine layers and metal-organic framework was done in two steps by in situ method. The membrane flux
recovery rate reached from 37.5% for (PES) membrane to 97.5% for (PES+PDA+MOF) membrane, which shows
the excellent performance of the antifouling property of the membrane. Scanning electron microscope (SEM) and
atomic force microscope (AFM) were used to investigate the properties of the membrane.

key words

Metal-organic frameworks, polyethersulfone, antifouling properties, increasing membrane efficiency
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Miniaturized Device for Efficient Production
of Hydrogen-rich Water through Water
Electrolysis

Maryam Mehrban, Faculty of Chemistry and Petroleum Sciences, Bu-Ali Sina University, Hamedan,
Iran

Ali RezaieFaculty of Chemistry and Petroleum Sciences, Bu-Ali Sina University, Hamedan, Iran Sina
Khalili,Mohsen Majidi, Mazaher Ahmadi, Tayyebeh Madrakian ,Pooneh Mokarami

Abstract— Hydrogen-rich water, known for its remarkable antioxidant properties, has
attracted significant attention due to the antioxidant nature of hydrogen. In this study, we
explore the production of Hydrogen-rich Water through electrolysis, a process that involves
the breakdown of water molecules into O2 and H2 gases, subsequently allowing the
dissolution of H2 into water. The dissolved hydrogen exhibits the capability to reduce
hydroxyl radicals, thereby functioning as an effective antioxidant that offers protection to the
brain. Additionally, this hydrogenated water demonstrates the potential to improve mood
disorders and act as a preventive measure in certain treatments.

Moreover, the properties of hydrogenated water extend beyond its antioxidant effects,
encompassing its potential in treating obesity, promoting overall bodily well-being, and
preventing metabolic syndrome, thereby contributing to enhanced vitality and health. In this
work, we present a novel approach for the production of hydrogen-rich water utilizing a
miniaturized device. The device incorporates a titanium electrode doped with platinum
nanoparticles, while a dialysis bag serves as a membrane. By applying the appropriate
voltage, this device achieves high-efficiency production of hydrogen-rich water.

Keywords : Hydrogen-rich water, water electrolysis, miniaturized electrochemical device,
platinum nanoparticles, dialysis bag.
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A Hydrogen-Bonded Organic Framework
Nano Structure Gas Sensor based on the
Naked-Eye and the Color RGB Detection for
Food Spoilage Detection

Alieh Moeinipour, Faculty of Chemistry and Petroleum Science, Bu-Ali Sina University, Hamedan
6517838695, Iran, aliehmoeinipour@gmail.com

Abbas Afkhami ,Faculty of Chemistry and Petroleum Science, Bu-Ali Sina University, Hamedan 6517838695,
Iran, D-8 International University, Hamedan, Iran, afkhami@basu.ac.ir, Abbas.afkhami@gmail.com

AmirMahdi Tavassoli, Faculty of Chemistry and Petroleum Science, Bu-Ali Sina University,
Hamedan 6517838695, Iran, Tavassoli@live.com

Abstract— In this study, we developed A Gas Sensor based on the Naked-eye and the Color RGB Detection for Food
Spoilage Detection of biogenic amines as an effective way to improve the sensing performance of gas sensor for food
spoilage detection in situ. This gas sensor designed based on Supramolecular chemistry. Curcumin is a yellow
polyphenolic compound with the natural food coloring agent feature and it is associated with numerous
pharmacological applications. Curcumin is a predominant compound found in turmeric, which finds potential
applications in several folklore remedies and packaging applications. Majorly produced in India, this bioagent is
gaining popularity in the packaging industry due to its UV barrier properties, film-forming ability, and non-toxic
nature. Since Curcumin is highly sensitive and shows yellow coloration in the acidic neutral pH in the range 1-7, and
red coloration in the alkaline pH greater than 8.5, it is used as an indicator in intelligent packaging (IP). On account
of its excellent antimicrobial, antioxidant properties and nontoxic nature, curcumin is used as a food additive and a
bioactive agent. Curcumin is a versatile material suitable for the development of smart and active packaging and
such packaging are suitable for various food applications. Hence, it trapped in supramolecule structure as guest
molecules. Host-guest complexes like it, improve the properties of the guest molecule and supramolecule structure of
host, such as stability.

Keywords- Hydrogen-bonded organic framework, Smart Gas sensor, Color RGB Detection, Food Spoilage Detection
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Exploring the Uptake of Milk-Derived Exosomes in HepG2 Cell
line: Implications for Hepatic Health

Taha Aghajanzadeh, Department of Genetics, Faculty of Biological Sciences, Tarbiat Modares University
Tehran, Iran, Taha.aghajanzadeh@yahoo.com

Behzad Hatami, Gastroenterology and Liver Diseases Research Center, Research Institute for Gastroenterology and Liver
Diseases, Shahid Beheshti University of Medical Sciences
Tehran, Iran, bzd_hatami@yahoo.com
Kaveh Baghaei, Basic and Molecular Epidemiology of Gastrointestinal Disorders Research Center, Research Institute for
Gastroenterology and Liver Diseases, Shahid Beheshti University of Medical Sciences
Tehran, Iran, kavehbaghai@gmail.com

Mehrdad Behmanesh, Department of Genetics, Faculty of Biological Sciences, Tarbiat Modares University, Tehran, Iran,
behmanesh@modares.ac.ir

Abstract— Milk-derived exosomes have emerged as interesting bioactive substances with potential
therapeutic applications. These nanoscale vesicles, enriched with bioactive molecules, are associated with
intercellular communication and modulation of cellular processes. This study focused on evaluating the
isolation of exosomes and their capacity for uptake by the HepG2 cell line, a well-established model for
hepatocellular function. For this purpose, total exosomes were isolated from raw bovine milk using a
precipitation method. The isolated exosomes were then characterized using transmission electron
microscopy (TEM), dynamic light scattering (DLS), and flow cytometry methods. The total protein
concentration of isolated exosomes was measured by bicinchoninic acid (BCA) assay. Exosomes were
labeled with the PKH67 Green Fluorescent Cell Linker Kit. Cellular internalization of PKH67-labeled milk
exosomes was examined in HepG2 cells by fluorescence microscopy. TEM analysis visually confirmed the
isolated particles and demonstrated the presence of typical exosome features. DLS analysis revealed that
exosomes range in size from ~50 nm to ~400 nm in diameter, with a peak at ~150 nm. In addition, flow
cytometric analysis of tetraspanins showed positive signals for CD63 (88.1%) and CD81 (92.2%) in
exosomes. Finally, fluorescence microscopy showed a clear uptake of PKH67-labeled milk exosomes by
HepG2 cells, confirming the successful uptake of these labeled exosomes into the hepatocellular
environment. In conclusion, our study provides clear evidence for a possible interaction between exosomes
and hepatic cells. The successful internalization highlighted the potential of using milk-derived exosomes
as carriers for bioactive molecules in hepatic applications. These results provide valuable insights into the
cellular dynamics of milk exosomes and lay the foundation for further research into their therapeutic
potential in liver diseases.

Keywords- milk; exosome; nanovesicle; liver, HepG2
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DFT Study of the Interaction of Hydrated
Alkaline Metal lons with Tryptophan Amino
Acid Residue

Hamid Reza Ghenaatian' Department of Physics, Jahrom University, Jahrom, Iran, P.O. Box 74135-111,
Ghenaat@jahromu.ac.ir.

Mehdi Shakourian-Fard, Department of Chemical Engineering, Birjand University of Technology, Birjand,
Iran, P.O. Box 97175/569

Abstract— In this study, the interaction energy between Li*, Na*, K* cations and indole molecule as tryptophan
amino acid residue is considered after adding water molecules (n= 1-6) at MP2(FULL)/6-311++G(d,p)//B3LYP/6-
311++G(d,p) levels of theory. The results show that the number of water molecules and size of cation are important
factors that affect the interaction energy between the hydrated metal cation and indole molecule. Moreover, the
strength of cation-m interactions get significantly reduced when the metal ion is solvated or the size of metal cation
increases. Quantum theory of atoms in molecules (QTAIM) analysis of cation-m interaction indicates that there is a
correlation between the distance between metal cation and centroid of phenyl ring in indole molecule with electron
density (p(r)) in the cage critical points generated upon complexation.

Keywords-quantum theory of atoms in molecules (QTAIM), density functional theory (DFT), indole, tryptophan amino
acid, interaction energy.
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How Difference in the Charge-transfer
Mechanisms of SERS for Amine and Pyridine
Functional Groups Elucidate the Observation
of High Order Overtones and Combinations?

Fatemeh Shamsali, Chemistry Department, Sharif University of Technology, Tehran, Iran,
Shamsali.fatemeh6@gmail.com

Zahra Jamshidi, Chemistry Department, Sharif University of Technology, Tehran, Iran,
njamshidi@sharif.edu

Elena V. Solovyeva, Chemistry Institute, Saint-Petersburg State University, Saint-Petersburg, Russian
Federation, e.solovieva@spbu.ru
Abstract— Explanation about the origin of overtone and combination bands in SERS spectra is important to develop
our understanding about different mechanism of SERS. Here we compare two famous SERS-active diamine
structures; 4,4’-diaminostilbene (DAS) and 4,4'-diaminotolane (DAT), having high intensity overtone and
combination bands, with two dipyridine derivatives; trans-1,2-bi-(4-pyridyl) ethylene (BPE) and 1,2-di(4-pyridyl)
acetylene (DPA). Despite having similar chemical structure, dipyridines have not discernable high order bands when
absorbed on silver experimentally and theoretically. We explained this difference through Albrecht formalism for
resonance Raman spectroscopy in the framework of time dependent density functional theory. As demonstrated
before, the ratio of C-term to A-term is a quantity related to relative intensity of overtone into fundamental bands
and this ratio is proportional to the square of dimensionless displacement. Therefore, the lower values of
dimensionless displacement and Huang Rhys factors in charge transfer (CT) states of dipyridines compared to
diamines is one reason to explain non-observing overtone and combination bands in the range above 2000 cm-1.
Moreover, the meaningful lower absolute intensity of SERS in the fundamental region, for dipyridine compounds in
comparison to diamines is another justification for non-observing high-order bands of the former. It is important to
infer from this study that different charge transfer mechanism in dipyridines — resulted in a dark charge transfer
excited state (here S10)- is a key point to understand the relationship between optical behavior in the high range of
energy and the type of CT-SERS.

Keywords-component; surface enhanced Raman spectroscopy; bipyridine, charge transfer; time-dependent density
functional theory

NCWNNG6-01060047



j[dj}b ’ (}u #b )9l § pels (avadd Lo BLS)LS § (o rulod (pmoiuts T
T e 1€V Sodanl |"9 | gy

Structural and Electronic Properties of Boron
Substituted Uracil: A DFT Study

Hamid Reza Ghenaatian' Department of Physics, Jahrom University, Jahrom, Iran, P.O. Box 74135-111,
Ghenaat@jahromu.ac.ir.

Mehdi Shakourian-Fard, Department of Chemical Engineering, Birjand University of Technology, Birjand,
Iran, P.O. Box 97175/569

Abstract— In this study, we investigated a detailed density functional theory density functional theory study of the
structural, tautomeric stability, base-pairing ability, bond dissociation energy (BDE), electron affinity and electronic
properties of two the boron analogues (i.e., boron substitutions at 4-position and 5-position of uracil) of uracil
nucleobase. The results show a change electronic structure induced by the boron substitution are quite remarkable.
Possible N-H and C-H bond dissociations, electron affinities and acidities of 1,3-U, 1,3-4BU and 1,3-5BU tautomers
have been explored theoretically. The hydrogen eliminations from the N1-H and N3-H bonds are favored
thermodynamically. Our goal is to gather data to help elucidate the structure and electronic properties of boron
analogues of uracil. DFT calculations were performed using a nonlocal hybrid B3LYP (Becke-Lee-Parr) exchange-
correlation functional and the 6-311++G (d,p) atomic basis set.

Keywords- DFT study, Base pair, Hydrogen bonding, AIM theory, tautomers
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Application of nanofat in diabetic ulcers
treatment

Zahra Khamseh, Metabolic Disorders Research Center, Endocrinology and Metabolism Molecular-Cellular
Sciences Institute, Tehran University of Medical Sciences, Tehran, Iran, zahrakhamseh16@gmail.com

Maryam Hassanlou, Farzanegan Campus, Semnan University ,Semnan,lran,
m.hassanlou@semnan.ac.ir

Mona Azizinasabr Farzanegan Campus, Semnan University: Semnan, Iran

Mahsa M.Amoli- Obesity and Eating Habits Research Center, Endocrinology and Metabolism Molecular-
Cellular Sciences Institute, Tehran University of Medical Sciences, Tehran,Iran

Abstract:__Tissue defects in the human body after trauma require careful reconstruction to restore function. Hence,
there is a great demand for clinical research results with materials that are both biocompatible and biodegradable.
They must also be able to adequately integrate into the tissue through vascularization. Adipose tissue is abundant and
easily accessible. It is a valuable tissue source in regenerative medicine and tissue engineering, especially given its
angiogenic potential. Nanofat (NF) was first reported by Tonnard et al. in 2013 as a fine emulsion with homogeneous
dispersion in liquid state produced by mechanical emulsification of micro-fats. As an injectable viscous extract with
abundance of lipids, growth factors and stem cells, NF has been successfully used in wound healing, limb ischemic
vascular regeneration, cartilage defect repair and other fields. Its multifunctionality (i.e., angiogenic, antifibrotic,
analgesic, and anti-inflammatory effects) makes it an ideal scaffold-free graft. However, the application and biological
performance of NF is limited due to its low biological activity, low survival rate of germ cells, and fluidity, indicating
that it cannot be used for precise grafting. NF has a complex cellular composition and exerts anti-inflammatory and
analgesic effects in the treatment of osteoarthritis, which appear to be mediated by secreted cytokines.

Key word--Nano fat, Mesenchymal stem cell, cellular matrix, Extracellular vesicle, Stroma cells, endothelial progenitors

Adipose tissue is a compact and regular tissue and is considered one of the types of loose connective tissue and
contains a heterogeneous population of progenitor cells including mesenchymal stromal cells. Due to the
availability of tissue, fat is considered as a storehouse of stem cells. Adipose tissue products have anti-
inflammatory, anti-fibrotic and anti-apoptotic effects and modulate the immune system[1]. These products have
been quickly used in dermatology, rejuvenation and beauty for various reasons, including ease of collection and
availability.
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Generation of Gaseous High-order Harmonics
with MHz Repetition Rate using Coated
Silica-Cone Structure and Chirped Laser Pulse

Fatemeh Haj Reza Beigi!, Fatemeh Haj Reza Beigi?
1,2: Department of Physics, Faculty of Science,
Vali-e-Asr University of Rafsanjan,
Rafsanjan, Iran, 77139-36417
1: fatemeh.h.r.b@gmail.com
2: m.mohebbi@vru.ac.ir

Abstract— In this work, we investigate the field enhancement in the microstructure for coherent gaseous high-order
generation using a conventional titanium sapphire laser beam. The nanostructure is considered as a conical glass tip
with a metal coating placed on the glass substrate. Maxwell’s equations are used to investigate the distribution of the
electromagnetic field around the microstructure, and Schrédinger's equation is used to investigate the response of gas
atoms to the amplified field of the microstructure. Under radially polarized radiation, a strong enhanced field is
generated at the tip due to constructive interference of the surface plasmon propagating at the air/gold interface. The
simulation results show that the near field enhancement around the top of the tip is such that by simultaneously using
argon gas around the tip of the microstructure, high-order harmonic generation with MHz repetition rate can be
achieved. In addition, by adding chirp to the incident laser pulse and controlling it, a single pulse of 66 attoseconds
can be obtained, without phase compensation, directly by superimposing higher order harmonics on the plateau of
the spectrum. Wavelet analysis also confirms this result.

Keywords-component; Conical glass tip, surface plasmon, chirped laser pulse, high-order harmonic generation,
attosecond pulse.
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Adsorption of ZnO on the surface of
SWCNT: a DFT study

Elham Gholamrezai Kohan' Yazd University, Department of Chemistry, faculty of Science, Yazd, Iran,
“elham.gholamrezai@stu.yazd.ac.ir

Hossein Mohammadi-Manesh, Yazd University, Department of Chemistry, faculty of Science, Yazd, Iran,
mohammadimanesh@yazd.ac.ir

Forogh Kalantari fotooh , Islamic Azad University, Department of Chemistry, faculty of Science, Yazd
branch, Yazd, Iran,, f kalantary f@yahoo.com

Abstract

In this study, we employed density functional theory (DFT) calculations to investigate the effects of decorating a
single-walled carbon nanotube (SWCNT) with zinc oxide nanoparticles (ZnO-(8, 0) SWCNT). We compared the
geometric structures and electronic properties of ZnO-(8, 0) SWCNT with pristine (8, 0) SWCNT. The formation
energy, band structures, and density of states (DOS) were calculated for both systems. Our results demonstrate that
the decoration of ZnO onto the SWCNT leads to a reduction in the band gap and significant changes in the electronic
properties of the pristine (8, 0) SWCNT. Furthermore, the ZnO decoration has a positive impact on the band
structure and DOS of the (8, 0) SWCNT.

Keywords: Density functional theory, ZnO decoration, Carbon nanotube.

NCWNN6-01490067



mailto:*elham.gholamrezai@stu.yazd.ac.ir
mailto:mohammadimanesh@yazd.ac.ir
mailto:f_kalantary_f@yahoo.com

}’L.U’/;CU(}‘ 9l (59U 9 PPE (e (SLo BLE, LS § ko imlad (paciinds
iaign taag g ol b ol | 4529156 |£.r oo I r, r

Al Ao

—ol- LS LS lwgil SLIT g Lo le gl (Sig ow)y

L 5LIT Alewg 4s ol At (49599 P ousls U-pguilins
5

3

réhc) > ‘YWM RC ‘\(J}im.c 0 95) 6]5"‘[" FONAL]

J‘Q‘”’?" ‘Lf’)lé C.J} olf.u.g‘é su’_a...u) 9 9.0[; 6[.6'6 LS)SL‘j 9 fsl.c cuSiials atSJJ.d 05)5 !

fatemehbasoli.fb2 @gmail.com
Tl @smly oKL iy psle 0aSiils (58 09 5
Vhmh92@gmail.com
e o)l gl olRasls (s 5 6l sla (5,51 5 pole oaSails (S 09,5 T

hraanaei@pgu.ac.ir

odS

oyt ol 00 aalllas o SlSo (6 3oill] Al 4 00 aJs COpaF@r TiuNDBB,, Jlislogili 5T o il Jgms Limgiy ool o
o ol (sag) (39, sSss Sn 5 oSl 550 (mie Gl alews 42 e Sl pley 2338 L s bl sl (S 5 et
5SSl ol a5 (5 oSam) SdeiSy 5 5SSl eyl Glo Linll b 45 ol Lt ool s 4y gl e
Celos FA 5 s 85 y5b Canl SalS 44 5, Sy S g, log il b ol i Kol 450 bl gl <l o0
LS (ysk ah o polie nl (s S goaims Lt (45 S51d o 50 bl 5 psnilid polis 4 bgiye lo Sy o5,
5 00wy ;g YV O 055 Jladie 0 ,%eS a4 ails ojluil el A0 B g 80wl floj (ial33l b sl duls Jolore JuSiis 5 oyl
o> Jlaie o s 4 Zebo A0y g asile Lol38l Lo 185 (g, aSiud 9,5 uigred (Cawl 00,5 iol38l (6 lade el VY- 5l ey
St el Ll sazas lis a5 Cal oad bnla 55 sbls e 4 Sl Slel 45 cILS— ol Sy ol 00gus, 7 EVY
Ol @l el oad (g 2 S 5 Cnl sl el sl a4 o) bl Leds Juta jloslitul b sl ol Jolowe S5 5l o26
I 5505 ol (alerd w1 Syt CILS-00l (5l S5 4 09)32 5 pombl gl olie 1 plaS e pog38l L ol
dmsy ot S 5 2l e wloasbone (sl sl 0 ¢ ~YOFY KI/MOI gl ST sl 3 )0 oy Lo yolie olad s o

el o0ls i 1) aly Jolome 4

Sl slejly
Lods oo kel Jolomo oSGl 55 (3 ¢ Sl (55Lu3L

NCWNNG6-00250069


mailto:fatemehbasoli.fb2@gmail.com

"[U//’C”K’U 9L 15/ 9Ld § PP (s (Lo SIS § o iubad Cpmrind:
iaign taag g ol b ol | 4529156 |£.r oo I r, r

A S
Sy a3 bl gid yo TIO2 s yo (55w doue
Y oblene 56,8 T lhes Slelaesee ! a8 asl>

h.saghafi@aut.ac.ir /s « ;e el olKitils ¢ rlud (cwiige 0aSiisls |
amani@aut.ac.ir ;s < el oKl  >lad cwaiges 0aSitils "

fmemariyan@aut.ac.ir o) 5 « oS el oKisls ¢ lass casdige 0aStilo ™

odS

Lmu.w.;.]l.:lfs.d )‘ oolawl 0)5)4| WL,.JQ 39 6)5)0 9 4o alzis g‘slaw w—‘ él?u‘ 9 u] \)5.\..0.5 JJJ 4 u] M GJLP U‘)’L’
9 Sl ool ALl ‘519> Le) 695 WMJL’lSB.J kSJ u‘sd.c L) (T|02) ﬁﬁ.ula&m‘ o)j).c| wLbuuj) L}J)JW )‘ <5§) Lg)‘i’) (g
BLIGL o5 olsd 4 azgi b obl so ol dubal S sl ol b pgase mhaw og Lls b o] (gam G jlsLugil
0 e 1yt b2l s it 2y b s it 53 THO2 (53l LIS s & 2 2l gy sy st 325 5] ol
Silwdine 5l G Gy ol 50 28,5 18 solatwl 0,50 P25 LugSs TiOZ o ailiw] &l,3650 5 yiws olaie a5 #1785l «jglaie o
S jga> 5l Sl SEM jglas ol as ¥V 50 & Gloaws,o LTIO2 &lydgl ol £18 yshl Jgloee ¢ 5,58l igo Jolge
LS Calises glaciand 5 BLIIGL Jad o BLIIGL Y Cualses (Ti072 alises sloas,s il dslsl )5 .55 oo dils gy 5 sllae
S oy Sliole;] sl digs diged TI02 duoy0 0 ol Joloe wls lis gl .85 )13 )y 0,90 1355, 458 0 155 @
b 3 azman ol lid wwls il 310 1 G, ams o) Jlelae palS 55 ) dyes ey BUIGL Y Cles
0525 o9mi] sy Sl 53 Al gm i V5 4y LI L alS 51,5 5, a5 LS folins alS s Sl

Al g STy ) G a0 St oaims LS Y 50 X IS 4 cn JBIS slcas L S,

ol srejly

$15 55hb oS5, 4555 Ti02 &35 B ¢ o y3,25)

NCWNNG6-01770070



}'LU//}C’}(}L; $b 5,9l 9 pels (ganadd sl L5, 1S 9 o rled (et Do
e 1€-F Nawl Wy ¥ LU

Quantum Dynamic Study of Strong Coupling
Between Plasmonic Nanocavity and
Molecular Electronic States

Zahra Jamshidi, Chemistry Department, Sharif University of Technology, Tehran 11155-9516, Iran,
njamshidi@sharif.edu

Kimia Kargar, Chemistry Department, Sharif University of Technology, Tehran 11155-9516, Iran,
kimiakargar2828@gmail.com

Abstract: A possible platform for comprehensively addressing the strong coupling mode where hybrid light-matter
polariton states are produced between molecules and light is plasmonic nanoparticles. A plasmonic nanocavity is a
structure that confines light to a subwavelength volume through the collective oscillation and can tightly couple to a
single emitter at low or even room temperature. This confinement of light enables the enhancement of light-matter
interactions at the nanoscale. As a result, precise and comprehensive light-matter interaction models are needed for
applications to inform their design. Applications in nanophotonic devices for sensors, photovoltaics, and quantum
information processing result from their combined photo molecular characteristics. In this study, a Hermitian
formalism based on quantum mechanical calculations of first-principles electronic systems is presented. Taking into
account the quantum character of plasmonic excitations and non-radiative channel dynamics, our oscillatory method
replicates the dipolar coupling of plasmonic nanocavities to molecule electronic states. In this way, each aspect of
scattering quality and quantification of nanocavities is discussed.

Keywords-component; Plasmonic nanoparticles, strong coupling, light—matter interaction, nanocavity
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Enhanced Nanozirconia-Rubber Compatibility
via Silane Surface Modification for Improved
Dispersion

Mohaddeseh Rajab-Qurchi’, Atefeh Sadeghi? and Hojjat Toiserkani®*
Department of Polymer Engineering, College of Chemistry and Chemical Engineering,
Graduate University of Advanced Technology,

Kerman, Iran.

! mohad.rajabgh@gmail.com
2 a71sadeghi@yahoo.com
3 Toiserkani@yahoo.com or h.toiserkani@kgut.ac.ir

Abstract— The hydrophilic nature and high surface-to-volume ratio of unmodified nanozirconia (ZrOz) often lead to
agglomeration within the lipid-friendly matrix of natural rubber. To address this, we employed surface modification
using 3-(mercaptopropyl)trimethoxysilane (MTS) in this study. Thermal analysis (TGA) indicated that
approximately 2.68% of the nanozirconia surface was covered by silane molecules. Infrared spectroscopy (FTIR)
confirmed the presence of silane molecules (APS), validating the success of the silanization reaction. The resulting
modified nanozirconia, denoted as m-ZrOz2, exhibited enhanced dispersion properties and reduced aggregation
compared to unmodified nanozirconia. This improved dispersion is attributed to the incorporation of silane
molecules on the nanozirconia surface, mitigating the agglomeration observed in its unmodified counterpart. The
diminished aggregation is particularly significant, as it enhances overall compatibility with the rubber matrix,
ensuring a more uniform distribution. In summary, surface modification with MTS presents a viable strategy to
enhance the compatibility of nanozirconia with natural rubber. The resulting m-ZrO: not only demonstrates
improved dispersion properties but also shows decreased aggregation tendencies, making it a promising candidate for
applications requiring a homogeneous distribution within a rubber matrix. This study lays the foundation for further
exploration of modified nanozirconia in diverse rubber-based materials and highlights the potential of this approach
to overcome agglomeration challenges associated with unmodified nanozirconia in various applications.

Keywords- Surface modification; nanozirconia; 3-(mercaptopropyl)trimethoxysilane; Characterization.
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DFT Study of Nonlinear Optical Properties of
Ni-Modified B12N1> Nanocages

Maryam Souri
Chemistry Department, College of Sciences
Payame Noor University
Tehran, Iran
E-mail addresses: msouri@pnu.ac.ir

Abstract— In this research, the Nonlinear Optical (NLO) characteristics of perfect B12N12 nanocage and a group of its
Ni-modified derivatives, including doped NiB11N12 and B12N1:Ni, decorated, and encapsulated NiB12N12, have been

investigated via the DFT approach. It has been demonstrated that the Ni-modification of B12Ni2 causes a remarkable
alteration in NLO features.

Keywords: BnNn nanocage, DFT, Nonlinear Optical (NLO) characteristics, first-order hyperpolarizability, second-
order hyperpolarizability
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Characteristics of nanocellulose and its
application in drug delivery and biomedicine

Mohammad Reza Biabani Darvaril
M.Sc. Wood and Paper Science and Technology Department,
University of Tehran.
Karaj, Iran
mohammad.biabani@ut.ac.ir

Abstract—Despite many advances, drug delivery control systems still have problems that need to be addressed
through newer solutions, one of which is the use of natural polymers such as cellulose. Nano cellulose is a natural
polymer derived from natural cellulose that is widely available. These materials have outstanding properties such as
high mechanical strength, hardness, low weight, biocompatibility and renewability, which are useful for designing
advanced drug delivery systems both as a carrier and as an expander. Recent studies indicate the different
applications of Nano celluloses. This type of material is widely used in medical implants, tissue engineering, wound
healing, cardiovascular applications, especially in different systems and drug delivery pathways, including oral,
ocular, intratumoral, topical, and transdermal. That in this article, we highlight a brief overview of the advanced
biomedical applications of NC in drug delivery and biosensors.

Keywords: Nanocellulose, Drug delivery, Nanomedicine
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Investigation of Electronic Features of Ni-
Modified B12N12 Nanocages

A DFT Study

Maryam Souri

Chemistry Department, College of Sciences
Payame Noor University
Tehran, Iran
E-mail addresses: msouri@pnu.ac.ir

Abstract

In the recent decade, different nanostructures consisting of Boron and Nitrogen have been
synthesized in zero, one, two, and three dimensions. BN nanomaterials show excellent capability to be
utilized in drug transportation, energy storage, catalysis, tribology, heat transfer, and molecular
sensing. Recently, inorganic fullerenes like nanocages have been considered frequently for different
applications.

BN nanostructures have many advantages compared with uniform nanocarbons. Their
heteroatomic surface is susceptible to chemical interactions. It leads to better modification for special
applications. B2:N22, BisN1s, BisN1e, and B12N1, are some of the stable BN nanocages that have been
synthesized in recent years. It has been indicated that B12Na, is the most stable species in this group of
compounds.

In this research, the electronic features of perfect B12N12 nanocage and a group of its Ni-modified
derivatives, including doped NiB11N12 and B12N11Ni, decorated, and encapsulated NiB12N12,
have been investigated via the DFT approach. FMO analysis and MEP maps indicate that the Ni-
modification of B12N12 causes a significant alteration in its charge distribution and electronic
properties. Because of the concentration of FMOs around Ni atoms, it could be considered the center
of molecular reactivity. Two different B-N bonds in a B12N12 are different, and modified species
involving them show different electronic properties. When the interaction of Ni atom with B1,N12
nanocage occurs along B-N (4-6) bond, resulting nanostructures are energetically more stable than
interaction with B-N (4-6) bond.

Keywords: BnNn nanocage, DFT, Molecular Electrostatic Potential (MEP), Density of States (DOS)
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Experimental Study Electron Transfer
Kinetics in Redox-Active Self-Assembled

Monolayers

Elaheh Dehnari, Chemistry Department, Sharif University of Technology, Tehran 11155-9516, Iran,
elahe_dehnari@yahoo.com
Davood Taherinia,Zahra Jamshidi

Abstract— In this research, we report the synthesis, characterization, and electrochemical measurements of

ferrocene-terminated oligophenyleneimine (OPI1_Fc) as self-assembled monolayers (SAMs)-based donor-bridge-
acceptor (DBA) in the electrolyte of tetrabutylammonium hexafluorophosphate (BusNPF¢) on the electrode surface of
Au. The SAMs were immobilized on the Au electrode using a 4-aminothiophenol linker, and their length was
increased by consecutive elimination reactions. The electroactive species of ferrocene carboxyaldehyde (FcCHQO) and
the non-electroactive benzaldehyde (PhCHO) were chemically connected to the termination of the molecular layers
attached to the electrode surface. The effect of the surface concentration of non-electroactive species on the Kinetics of
electron transfer has been investigated. Electron transfer kinetics were investigated using cyclic voltammetry (CV)
and electrochemical impedance spectroscopy (EIS) as electrochemical techniques. The CV of the terminated
molecular wire with constant FcCHO and variable PhACHO concentrations was examined. It was found that with the
increase in the PhACHO to FcCHO concentration ratio, the difference in anode and cathode potential, and the surface
coverage decreases, and the electron transfer rate constant increases. We also investigated the electrochemical
impedance spectroscopy (EIS) for molecular wires terminated with a constant concentration of FcCHO and an
increased concentration of PhCHO. Hence, the electron transfer resistance decreased with increased PhCHO

concentration compared to FcCHO.

Keywords-Concentration change; Cyclic voltammetry, Electrochemical impedance spectroscopy; Electron transfer, Self-

assembled monolayers
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A DFT study of single carbon nanotube (11,
11) as drug delivery Olutasidenib

Nosrat Madadi Mahani
Department of Chemistry

Payame Noor University
19395-4697 Tehran, Iran

E-mail address: nmmadady@pnu.ac.ir; nmmadady@gmail.com

Abstract

We performed density functional theory (DFT) to study the binding interactions Olutasidenib drug and SWCNT (11,
11) for modification of drug carrier. The encapsulation process of Olutasidenib drug in SWCNT (11, 11) has been
investigated by parameters like adsorption energy and reduced density gradient (RDG). Encapsulation process was

physisorption and exothermic. Results revealed that SWCNT (11, 11) could be acted as a sufficient delivery for
Olutasidenib drug.

Keywords: Single Carbon Nanotube (11, 11), Olutasidenib, Density Function Theory, Drug Delivery.
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Removal of Dyes and salts Using Graphene Oxide (GO) .

Polydopamine (PDA) .Metal-Organic Framework (MOF)
Mixed Matrix Membranes
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Abstract

Loose nanofiltration membranes with excellent dye rejection and high inorganic salt transmission are promising
for dye/salt separation. nanofiltration membranes that have a pressure similar to ultrafiltration membranes and
function similar to nanofiltration membranes are called low pressure .Nanofiltration In this work, by putting

polydopamine .graphene oxide and MOF (metal-organic framework) on the polyether sulfone membrane which
have a high ability to increase flux and remove pollutants due to having NH; and OH groups in polydopamine
and functional groups. carboxyl (-COOH), carbonyl, epoxy (C-O-C), and hydroxyl groups (-OH)) in graphene
oxide that provide a negative charge and high ability to increase flux and MOF with a high antibacterial properties
We were able to put a thick layer on the polyether sulfone membrane, the Na,SO;, salt was removed from 10% for
the polyether sulfone membrane to 90% for the (PES+PDA+GO+MOF) membrane. and the removal of NaCl salt

from 4% for polyether sulfone membrane to 45% for (PES+PDA+GO+MOF) membrane. Scanning electron
microscope (SEM) were used to investigate the properties of the membrane.

key words

Metal-organic frameworks, polyether sulfone, antifouling properties, increasing membrane efficiency
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Investigating the response of Bacillus pumilus
spores to kiloelectron volt X-rays for medical
sterilization

Payman Rafiepour*, Department of Nuclear Engineering , School of Mechanical Engineering, Shiraz
University , Shiraz, Iran, *pa.rafiepour@gmail.com

Sedigheh Sina, Radiation research center, School of Mechanical Engineering, Shiraz University , Shiraz,
Iran

Zahra Alizadeh Amoli, Department of Food Hygiene and Public Health, School of Veterinary Medicine,
Shiraz University , Shiraz, Iran

Seyed Shahram Shekarforoush , Department of Food Hygiene and Public Health, School of Veterinary,
Medicine, Shiraz University , Shiraz, Iran

Ebrahim Farajzadeh, Radiation research center, School of Mechanical Engineering, Shiraz University ,
Shiraz, Iran

Seyed Mohammad Javad Mortazavi, Department of Medical Physics and Engineering, School of
Medicine, Shiraz University of Medical Sciences ,Shiraz, Iran

Abstract—The impact of low-energy X-rays on Bacillus pumilus spores (as a reference standard in medical
sterilization) was investigated using the Geant4-DNA Monte Carlo toolkit. MEDRAS (Mechanistic DNA Repair and
Survival) model of cell repair has been used to plot the survival curves. Different Dio-values were obtained for B.

pumilus spores irradiated by low-energy X-rays and compared with experiments. Our results highlighted the power
of mechanistic simulations in radiobiological studies of bacteria.

Keywords-component; Monte Carlo simulation, Bacillus pumilus spores, medical sterilization, low-energy radiation,
DNA damage, Geant4-DNA
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AFM in Harmony: Investigating
Ultrasonic-Induced Delamination of
Graphene Layers and its Impact on

Electrical Conductivity in Graphene/PLA
Matrix

Soheila Lashgari*

Department of Polymer & Chemical Engineering,
Tangestan Branch, Islamic Azad University,
Tangestan, Iran
Corresponding author: Soheila.lashgari@iau.ac.ir

Somayeh Lashgari

Petrochemical Research & Technology Company
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Abstract— This investigation delves into the ultrasonic-facilitated exfoliation of graphene layers within a
graphene/polylactic acid (PLA) matrix, employing a comprehensive approach encompassing atomic force microscopy
(AFM) and electrical conductivity assessments. The AFM-derived calculations elucidate the aspect ratio of dispersed
graphene plates under ultrasound influence and in its absence. Results indicate a twofold increase in the aspect ratio
of graphene plates with ultrasound, yielding an eightfold order of magnitude improvement in the electrical properties
of the nanocomposite at 6wt% of Graphene. Remarkably, the electrical percolation threshold is attained at 5.9 wt%
of graphene in ultrasound-dispersed samples. These outcomes underscore the pivotal role of ultrasound in
augmenting graphene delamination and dispersion, underscore its direct correlation with heightened electrical
conductivity within the graphene/PLA matrix. The demonstrated synergy between AFM and ultrasound not only
provides valuable insights into graphene dispersion but also offers a promising avenue for optimizing the
performance of graphene-based nanocomposites.

Keywords:Ultranonic waves, Graphene, dispersion, PLA nanocomposites, AFM, Electrical conductivity
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Effects of electrospinning parameters on the diameter of Zinc acetate/ PVA

nanofibers based on response surface methodology

Maryam Bonyani
Department of Materials Science and Engineering,
Shiraz University,
Shiraz, Iran.

Maryam.bonyani@gmail.com

Seyed Mojtaba Zebarjad
Department of Materials Science and Engineering,
Shiraz University,

Shiraz, Iran.
mojtabazebarjad@shirazu.ac.ir

Abstract— In this study effect of material and process parameters on the diameter of electrospun Zinc acetate/PVA
nanofibers (NFs) were experimentally investigated. Response surface methodology (RSM) was employed to design the
experiments with different solution concentration and voltage at fixed collector distance. It also reported the analyses
of the significance of each parameter on average and coefficient of variation of the nanofiber diameter. The average
and coefficient of variation diameter were modeled by polynomial RSM as functions of solution concentration and
voltage. Scanning electron microscope was used for the measurement of fiber diameter.

Keywords-component; ZnO Nanofiber; Diameter; Electrospinning; Response surface methodology (RSM)
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Synthesize of composite nanoparticles based
on clay and PNIPAM smart polymer

Elham Effati

Department of Polymer and Chemical Engineering
University of Bonab
Bonab, Iran
e.effati@ubonab.ac.ir

Abstract— Extensive research has been conducted on the utilization of clay/PNIPAM composite nanoparticles in
diverse fields, including biomedical and membrane applications. In membranes, fouling is one of the most important
issues that could be solved with different ways. Smart polymers are one of the most effective ways to this problem. In
this work the Clay/PNIPAM composite nanoparticles have been synthesized via radical polymerization for

membrane application. The particles have been analyzed with FTIR, TGA and DLS. All results indicate a successful
synthesize of Clay/PNIPAAM composite nanoparticles.

Keywords-Nanocomposite; Smart Polymer; Clay; PNIPAM
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Characterization of eggshell microstructure
and mineralogy of different commercially egg
brands

M. B. Fathi”

Condensed matter department,
Faculty of physics, Kharazmi University,
Tehran, Iran
fathi@khu.ac.ir; mb.fathi@gmail.com

Z. Taghizadeh Rahmat Abadi
Faculty of Life Sciences and Biotechnology,
Shahid Beheshti University,
Tehran, Iran
z.taghizadeh.ta@gmail.com

Abstract— All properties and possible applications of ESs as a biomaterial depend crucially on their structures and
elemental contents, especially in different geographical areas. The structure and quality of eggshells (ES) vary around
a mean value depending on different items, and these variations can be important when specific applications are in
question. Five commercial egg brands of different laying hens are examined and their morphological microstructure
and elemental composition were compared. The ES layers, including a limiting membrane, inner and outer shell
membranes, a mammillary layer, a palisade layer, a surface vertical crystal layer, and a bilayer cuticle were
characterized quantitatively. The elemental composition of each layer reflects the proteinous or calcified nature of
the layers, and various elements, C, O, N, Ca, Fe, Mg, Mn, Pb, Sr, Sc, Hf, Co, and La, were found. ES weight
possessed a positive relationship with the thickness of the calcified layer; therefore, the ES is heavier, and the egg is
larger and heavier when the calcified layer is thicker. ES is one of the biomaterials easily available in nature, with a
unique nanostructure and huge application potential. The interconnection of proteinous and inorganic structural
components of studied commercial egg brands' ES showed some variations at the nanoscale. These differences may
affect ES mechanical properties.

Keywords- Eggshell elemental composition, Eggshell microstructure, Waste management, Characterization of trace
elements.
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Simultaneous voltammetric determination of
sudan | and bisphenol A using a modified
screen-printed graphite electrode

Zahra Dourandish

Department of Chemistry, Faculty of Science, Shahid Bahonar University of Kerman,
Kerman,Iran
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Department of Chemistry, Faculty of Science, Shahid Bahonar University of Kerman,
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Shahab Maghsoudi
Department of Chemistry, Faculty of Science, Shahid Bahonar University of Kerman,
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Abstract— it is crucial to monitor food pollutants to ensure human health. There is a growing interest in developing
both simple and sensitive detection methods for this purpose. In this study, a new bimetallic metal-organic
framework nanosheet (NiRu-MOF) was successfully created using a straightforward solvothermal method. The
structure and composition of the NiRu-MOF were analyzed using scanning electron microscopy (SEM), energy
dispersive X-ray (EDX), transmission electron microscope (TEM), and X-ray diffraction (XRD). The NiRu-MOF was
then applied to modify a screen-printed electrode (NiRu-MOF/SPE) and used to simultaneously detect sudan I and
bisphenol A in real samples. Electrochemical analysis showed that the sensor had excellent electrocatalytic activity
for sudan I oxidation, with a high sensitivity of 0.0846 pA.uM™ in the range from 0.01 to 460.0 uM and a limit of
detection (LOD) of 8.0 nM. The sensor was successfully used to detect sudan I and bisphenol A in food samples, with
satisfactory quantitative recovery results.

Keywords-sudan I; bisphenol A; modified electrode; NiRu-MOF.
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Using optical brighteners with nano metal oxides for less
environmental pollution

farhad Moradian Nejad

Scientific growth center, Azad University of Isfahan , Isfahsn, Iran, email: polymerazmo@gmail.com

Abstract

Optical brighteners are fluorescent whitening agents designed to brighten colors or mask
yellowness in plastics, varnishes, paints, inks, photo processing solutions, and fibers[1]. They
act by absorbing invisible ultraviolet rays and re-reflecting them as visible light in the blue
range of the spectrum. Fluorescent bleaching agents may be used to whiten or brighten textiles
or paper. When optical brighteners were first introduced, they were considered bleaching aids
that, when used in very small amounts (approximately 0.001-0.05%), allowed for shorter or
milder bleaching. and are also called as optical whitening[1,2] Optical brighteners are usually

derivatives of the following items :Triazine stilbene (di, tetra or hexasulfone) ¢ Coumarin °

Imidazolines ¢ Diazoles * Triazoles ¢« Benzoxazolines * Biphenyl-stilbenes. Optical brightener
compounds are neither bleach nor blue. Fluorescent dyes reflect more light than the visible
spectrum Whiteness can also be increased by using substances that produce colorless solutions
but are strongly fluorescent.[1,2] - Fluorescence is produced by absorbing high-energy

radiation in a part of the molecule, which re-emits this radiation as radiation with a lower
energy, i.e. with a longer wavelength, and this energy difference is converted into kinetic
energy. In order for a molecule to perform this function, it must be built according to certain
structural principles[1,2]. Brightening materials used in various products are washed into the
sewage system and eventually enter the environment and eventually cause environmental
pollution » Even if a small amount of them enters the surface water (such as a river) it will
have an irreparable impact on the environment. « Optical brighteners are highly unsaturated
cyclic compounds that cause irreparable diseases in human societies due to their molecular
structure. Now, in this article, an attempt has been made to produce optical brightener based
on nano mineral compounds with less destructive effect and reduction of pathogenic
factors[3,4].
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Disposable voltammetric sensor based on
metal-organic framework modified electrode
for detection of sulfite

Zahra Dourandish

Department of Chemistry, Faculty of Science, Shahid Bahonar University of Kerman,
Kerman,Iran
dourandish.zahra94@gmail.come-mail:

Iran Sheikhshoaie
Department of Chemistry, Faculty of Science, Shahid Bahonar University of Kerman,
Kerman,lran
shoaie@uk.ac.ir e-mail:

Shahab Maghsoudi
Department of Chemistry, Faculty of Science, Shahid Bahonar University of Kerman,
Kerman,Iran
e-mail: shahabmaghsoudi@yahoo.com

Abstract— in this study, a voltammetric sensor for detecting trace sulfite with good sensitivity based on a Cu-metal-
organic framework modified screen printed graphite electrode (Cu-MOF-SPGE) was created. Based on the results,
Cu-MOF/SPGE demonstrates exceptional electro-catalytic performance and enhanced electrochemical responses for
the oxidation of sulfite. A linear calibration curve was established for sulfite within the range of 0.1 to 800.0 pM
under the best experimental parameters. Furthermore, the low detection limit (LOD) for sulfite was 0.03 pM, and the

high sensitivity was 0.0261 pA/pM. The sensor effectively measured sulfite levels in actual samples, with recoveries
ranging from 96.2 to 104.6%.

Keywords-sulfite; voltammetric sensor; modified electrode; metal organic framework.
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Development of an voltammetric sensor for
hydrazine determination using an
Co-MOF/Pd NPs modified electrode

Zahra Dourandish

Department of Chemistry, Faculty of Science, Shahid Bahonar University of Kerman,
Kerman,Iran
dourandish.zahra94@gmail.come-mail:

Hadi Beitollahi
Environment Department, Institute of Science and High Technology and Environmental Sciences, Graduate
University of Advanced Technology, Kerman, Iran
h.beitollahi@yahoo.com e-mail:

Iran Sheikhshoaie
Department of Chemistry, Faculty of Science, Shahid Bahonar University of Kerman,
Kerman,lran

shoaie@uk.ac.ire-mail:

Abstract—this work demonstrates the modification of the glassy carbon electrode with the synthesized nanocomposite
of cobalt-metal organic framework, and palladium nanoparticles (Co-MOF/Pd NPs/GCE) for the determination of
hydrazine. Cyclic voltammetry (CV), differential pulse voltammetry (DPV), and chronoamperometry techniques
were applied to study the electrochemical behaviour of hydrazine at the fabricated electrode. Under experimental
conditions, Co-MOF/Pd NPs/GCE hase displayed the linear dynamic range from 0.04 to 560.0 pM with a limit of
detection (LOD) of 0.01 uM for the detection of hydrazine. The applicability of the proposed sensor for hydrazine
detecting in tap water and river water samples was evaluated with satisfactory results.

Keywords-hydrazine; metal organic framework; modified electrode; voltammetry.
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Exploring the Synthesize and Characterization
of CsPbCl; Halide Perovskite

Sajad Ghorbannya

Faculty of Materials & Metallurgical Engineering, Semnan University, Semnan, Iran
s.ghorbannya@semnan.ac.ir

Manoochehr Sobhani
Faculty of Materials & Metallurgical Engineering, Semnan University, Semnan, Iran
m.sobhani@semnan.ac.ir

Sanaz Alamdari

Department of Nanotechnology, Faculty of New Sciences and Technologies, Semnan University
Semnan 35131-19111, Iran
s.alamdari@semnan.ac.ir

Abstract— Halide perovskite (HP) nanocrystals (NCs) have recently shown great potential for optical application.
However, the practical application is still a long way to go with lots of technical requirements waiting to be fulfilled,
including structure optimization, stability enhancement, and cost reduction. A design principle in this beginning stage
is urgently needed but still lacking. Herein, with an affordable method CsPbCls nanoparticles were synthesized
successfully and their optical/structural properties were investigated using Photoluminescence (PL), X-ray diffraction
(XRD) pattern and Fourier transform infrared (FTIR) measurements. XRD and FTIR results confirmed the
formation of CsPbCls nanostructure. Synthesized CsPbCls perovskite showed distinct excitonic absorption and
emission peaks in a wavelength range of 394-404 nm at room temperature. Prepared nanocrystals enjoy facile
solution synthesis with large scalability, excellent repeatability and low cost for future optical application.

Keywords:
Halide Perovskite; CsPbCls; Syntheesize; Characterization
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Enhanced negative charge of polyamide thin-film nanocomposite reverse

osmosis membrane modified with MIL-101(Cr)-Pyz-SOzH

Mohammad Mehrabi ?, Vahid Vatanpour , Majid Masteri-Farahani , Saeideh-Sadat Mortazavi
, Alireza Abbasi

& Department of Applied Chemistry, Faculty of Chemistry, Kharazmi University
Abstract: Negatively charged MIL-101(Cr)-Pyz-SO3zH nanoparticles (NPs), with several
concentrations (0.001 to 0.02 wt%), were used as a hydrophilic and charge modifier to make a high
performance thin-film nanocomposite reverse osmosis membrane (TFC RO) through the interfacial
polymerization between 1,3-phenylenediamine (MPD) and trimesoyl chloride (TMC) monomers.
Surface analyses revealed smoother surfaces and higher hydrophilicity for the modified membranes.
The zeta potential investigation approved rising the negative surface charge of MIL-101(Cr)-Pyz-
SOs;H NPs embedded RO membranes. The desalination performance displayed that 0.005 wt%
MIL/RO indicated the most incredible separation efficiency for NaCl (98.05%). The desalination
performance of seawater was also studied. Observations showed that 0.005 wt% MIL/RO means the
best separation efficiency for seawater desalination (94.46%). Water flux for the modified membranes
improved and reached the maximum value of 41.4 L/m2.h in 0.005 wt% MIL-101(Cr)-Pyz-SOsH TFC
RO membrane. The fouling resistance of the membranes was identified by filtration of humic acid
(HA)/NaCl solution. The obtained results demonstrated that modified membranes improved fouling
resistance, and the highest fouling resistance was recorded for 0.005 wt% MIL-101(Cr)-Pyz-SO3;H
TFC RO membrane.
Keywords: RO membrane; Desalination; metal organic frameworks; Interfacial polymerization; MIL-
101(Cr)-Pyz-SO3zH NPs; Hydrophilicity;
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Novel Sulfur-containing 2,6-diamino pyridine-based polymer as an additive
in polyethersulfone: an effective membrane for removal of mercury (I1) ion

and dye pollutants

Mahmood Kamali 1", Armaghan Qotbi !, Mohammd Haghani !, Vahid Vatanpour 3"
! Department of Organic & Polymer Chemistry, Faculty of Chemistry, Kharazmi University
Abstract
In an easy and effective reaction, a new dithiocarbamate copolymer was synthesized using N,N'-
(pyridine-2,6-diyl)bis(2-chloroacetamide), carbon disulfide, and diethyl amine and characterized. To
use this sulfur-containing polymer in the modification of membrane for the improving heavy metal
removal, it was blended as an additive in ratios of 1, 2, 5, and 10 (wt%) in the matrix of
polyethersulfone (PES). The nanofiltration membranes were made by casting method and nonsolvent
immersion precipitation in water. The obtained membranes were characterized by the water contact
angle, ATR-FTIR, SEM, porosity and AFM. It was seen that this additive increases the thickness of
the surface layer, and pores beneath the layer, and also goes up the hydrophilic properties of the PES
membrane. These membranes had excellent membrane functions in terms of PWF up to 472 L/m?h at
3 bar. Also, it was seen they can remove mercury pollution in the water up to 99.8% (the second water
pollutant in the world) and reactive yellow 160 synthetic dyes up to 90.6% (RY160; which are mostly
used in textile industries).
Keywords: 2,6-Diaminopyridine-based polymer; Dithiocarbamate-based polymer; Dye removal; PES

Membrane; Mercury(Il) removal.
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Arsenate removal via PLA affinity membrane
by incorporating amine-modified SiO2

Elham Shokril*, Kosar Behmaraml
1Department of Chemical Engineering, University of Bonab,
Bonab, Iran
Elh.Shokri@ubonab.ac.ir

Abstract— The environmental applications of pristine silica nanoparticles (SiO2) for
heavy metals removal have been limited by their severe aggregation and lack of functional
groups. Amine-modified SiO2 nanoparticles were incorporated in PLA for the removal

of 100 ppb of As(V); a concentration much higher than what has been reported for
surface water.

Keywords-Membrane, PLA, Arsenic, Silica, Amine
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Exploring the Nanostructural Synthesis and
Investigating the Structural Properties of
Bismuth Iron Oxide

Roghaye karimi bolitia
Department of Chemical engineering, Faculty of Nano technology,
Semnan University, Semnan, Iran
kroghaye996@gmail.com

Mehdi Mousavi Kamazani *

Department of Nanotechnology, Faculty of New Sciences and Technologies, Semnan University
Semnan 35131-19111, Iran
M.mousavi@semnan.ac.ir

Sanaz Alamdari**

Department of Nanotechnology, Faculty of New Sciences and Technologies, Semnan University
Semnan 35131-19111, Iran
s.alamdari@semnan.ac.ir

Abstract—It is known that Bismuth Iron Oxide (BFO) has a cost-effective nature, a
unique structure, a significant specific surface area, and exceptional electrical and
mechanical capabilities. These attributes render it a stable, non-toxic, and economically
viable material suitable for use in photocatalytic applications. Here, we report the
successful synthesis of a pure-phase BiFeOs nano-beads through a simple strategy. The
structural and morphological properties of as-prepared BiFeOs nano-beads were
studied by X-ray Diffractometer (XRD), scanning electron microscopy (SEM) and
energy dispersive spectroscopy (EDS). It was found that synthesized product is mixed of
Rhombohedral Bi phase with cubic FeO phase with crystallite size of 49.63 nm. EDS
spectrum confirmed the formation of BFO phase and related elements.

Keywords:
BFO; Nanostructure; Synthesize; Characterization
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Using Nanoparticles in Plant Tissue Culture:
Sterilization of Explants

Gholamreza Abdi® and Maryam Abbasi Tarighat®

aDepartment of Biotechnology, Persian Gulf Research Institute, Persian Gulf University, Bushehr, 75169, Iran
b Faculty of Nano and Bio Science and Technology, Persian Gulf University, Bushehr, 75169, Iran

*Corresponding author. Fax number: +9833431494, Tel: +989395637615

E-mail address: abdi@pgu.ac.ir

Abstract

In recent decades, significant progress has been witnessed in the utilization of nanomaterials, marking notable
achievements in nanotechnology. Nanoparticles (NPs), dendrimers, nanocoatings, nanocomposites, nanoemulsions,
nanotubes, fullerenes, nanosheets, and nanoclusters, in contrast to their bulk counterparts, have demonstrated success
where traditional counterparts have failed. Nanotechnology, particularly NPs, has played a pivotal role in areas like
drug and gene delivery and assessing the antibacterial properties of nanoparticles. Notably, NPs, especially in the form
of elicitors, have shown positive outcomes in plant tissue culture, influencing seed germination, plant growth, yield,
genetic manipulation, and metabolite content. Additionally, the application of unique nanomaterials like quantum dots,
carbon nanotubes, and graphene in plant tissue culture is explored for various beneficial purposes, as outlined in the
comprehensive review. In recent times, the integration of nanoparticles (NPs) has emerged as a successful strategy to
combat microbial contaminants in explants, while also showcasing their positive impact on callus induction,
organogenesis, somatic embryogenesis, explants sterilization, and the production of secondary metabolites. This
comprehensive review aims to consolidate the significant advancements achieved throughout the integration of
nanotechnology into plant tissue culture. It seeks to shed light on the positive attributes associated with the consumption
of nanoparticles (NPs) in plant tissue culture, highlighting their enormous potential and benefits.

Keywords: Nanoparticles, plant tissue cultures, explant sterilization, callus induction
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In Vitro Callus Culture and embryogenesis

using nanoparticles

Gholamreza Abdi® and Maryam Abbasi Tarighat®

aDepartment of Biotechnology, Persian Gulf Research Institute, Persian Gulf University, Bushehr, 75169, Iran
b Faculty of Nano and Bio Science and Technology, Persian Gulf University, Bushehr, 75169, Iran

*Corresponding author. Fax number: +9833431494, Tel: +989395637615
E-mail address: abdi@pgu.ac.ir
Abstract

Plant regeneration techniques that are dependable and effective are essential for successful and repeatable
propagation, gene transfer, conservation, and increased in vitro synthesis of secondary metabolites. In this regard,
recent research has successfully removed microbiological contaminants from explants through treatments involving
nanopatrticles (NPs). This has had a positive effect on callus proliferation as well as the induction of organogenesis,
somatic embryogenesis, somaclonal variation, in vitro conservation, genetic transformation, and the production of
secondary metabolites. This review centers on this new in vitro technique, along with the investigation of possible
hormetic response, toxicity difficulties, and safety concerns associated with NP usage on in Vitro Callus Culture and

embryogenesis in plant tissue cultures.

Keywords: Plant regeneration, conservation, explants, nanoparticles (NPs), somatic embryogenesis, in vitro Callus

Culture, plant tissue cultures.
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In Vitro Secondary metabolites production by
using nanoparticles

Gholamreza Abdi® and Maryam Abbasi Tarighat®

aDepartment of Biotechnology, Persian Gulf Research Institute, Persian Gulf University, Bushehr, 75169, Iran
b Faculty of Nano and Bio Science and Technology, Persian Gulf University, Bushehr, 75169, Iran

*Corresponding author. Fax number: +9833431494, Tel: +989395637615

E-mail address: abdi@pgu.ac.ir
Abstract

Some special characteristics of nanoparticles enhance their biological reactivity. Because they are sedentary, plants are
continuously exposed to environmental nanoparticles, which function as abiotic stress agents at sub-toxic quantities
and phytotoxic agents at larger concentrations. Generally, plants respond to the formation of reactive oxygen species
by activating both enzyme- and non-enzyme-based antioxidant defense systems. This is how nanoparticles generally
cause their toxicological impact. The enhanced de novo biosynthesis of secondary metabolites, many of which have
economic applications, is one significant aspect of the defense response. This review provides a thorough overview of
the current understanding of the use of various nanoparticles as inducers of commercially significant secondary

metabolites in various plants.

Keywords: nanoparticles, secondary metabolites, de novo biosynthesis, economic applications.
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Lithium dimer inside Ceo fullerene as energy
storage system

Zahra Mongashti*

Chemistry Department
Yasouj University
Yasouj, Iran
zahramongashti419@gmail.com

Dr. Seyed Mohammad Azami
Chemistry Department
Yasouj University
Yasouj, Iran
azami@yu.ac.ir.

Abstract—

Lithium can store energy in itself. Chemically and physically, this metal is considered an extremely
special metal. This issue also makes its use in different situations become an important and key issue. This
product is considered a stabilizer that can be used to make special medicines and can be used to design
and make newer metals. Lithium increases the rate of chemical reaction and therefore can play an
important role. Lithium is valuable because it is considered one of the needs of today's technology, and
the rise in the price of oil has accelerated the movement towards the use of electric technologies, especially
in electric vehicles, lithium batteries to replace reliance on oil. In this article, due to the importance of
lithium and its high energy, lithium has been trapped as a dimer in fullerene, and the results showed that
these atoms are endothermic and react quickly, so it is possible to trap high energy by enclosing it.

Keywords: Deformation Density, linteraction Energy, Encapsulation, Fullerene. Lithium dimer
NCWNNG6-02080158
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Theoretical analysis of interaction between
methane and interior wall of Ceg

Zahra Mongashti

Chemistry Department
Yasouj University
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Dr. Seyed Mohammad Azami
Chemistry Department
Yasouj University
Yasouj, Iran
azami@yu.ac.ir.

Abstract—

In chemistry, to enclose a guest molecule, they place it inside the cavity of a host molecule, so examples
of host molecules can be pointed to fullerenes. One of the molecules that can be enclosed in fullerene is
methane. One of the most important and main gases in the inner layers of the Earth is methane gas,
which is used in various cases after extracting it from the ground. This type of gas is the simplest and
most basic alkan, in which its molecular formula connects a carbon atom to the four hydrogen atoms
around it. Methane gas, including renewable energy, which is always naturally produced and can be
easily used for various tasks and replaced fossil fuels. Therefore, given the importance of methane and the
appropriate replacement for fossil fuels in this article, methane in fullerene is confined and the
deformation density and interaction energy is calculated.

Keywords: Deformation Density, linteraction Energy, Encapsulation, Fullerene. Methane
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Environmental Impact Assessment of
Emerging MLD Desalination Plants
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Abstract—With regard to sustainable development goals (SDG) 6, access to reliable water is an important and vital
challenge in the world. In this study, 4 desalination plants based on reverse osmosis (RO), nanofiltration (NF), and
membrane distillation (MD) were investigated with a life cycle assessment (LCA) approach to be implemented in
Persian Gulf region. The individual RO, hybrid RO-RO, hybrid NF-RO, and hybrid RO-MD systems were evaluated
from the perspective of freshwater recovery rate, climate change potential (global warming), eutrophication
potential, ecotoxicity potential, and fossil depletion potential. It has been found the RO-MD and RO-RO were able to
achieve the aim of minimal or minimum liquid discharge (MLD) strategy. Although the NF-RO is able to be used in

MLD and ZLD technologies for seawater desalination, it is not appropriate approach for brackish water desalination
to achieve the MLD strategy.

Life cycle assement (LCA); desalination; minimum liquid discharge (MLD); Reverse Osmosis (RO); Nanofiltration
(NF); Membrane distillation (MD)
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Synthesis and evaluation of polycaprolactone-
based ink for extrusion-based printing of
middle ear ossicles

Saba Piretarighat, Peyman Keyhanvar, Roya Salehi
Department of Medical Nanotechnology, School of Advanced Medical Sciences
Tabriz University of Medical Sciences
Tabriz, Iran
Fikrettin Sahin, Saeed Heidari keshel

Abstract

Middle ear consists of three tiny bones of ossicles namely Malleus, Incus and Stapes that transfer the sound
vibrations from Tympanic membrane (TM) to the Cochlea of the inner ear. Ossicular Chain (OC) abnormalities due
to the several reasons for example trauma, infection, and cholesteatoma cause conductive hearing loss.
Reconstruction of OC chain through surgery by using prothesis is common for treatment of these defects. But this
practice has some disadvantages including difficulty in proper sizing of prothesis, underlying diseases, rejection and
rupture of TM. 3D printing is a potential opportunity to solve the prothesis problems. The main aim of this study is
developing a nanocomposite by utilizing polycaprolactone/nanohydroxyapatite (PCL/nHA) for 3D printing or
bioprinting technique for producing a custom-made OC prothesis. PCL and HA are FDA-approved materials
therefore further clinical practices is possible by these materials. In order to synthesis the PCL/nHA nanocomposite,
the solid solvent casting method was used. The PCL and HA powder were solved in the acetone separately. After
completely resolving the polymer and nHA powder in the solvent, the mixtures were blended. The mixture was
placed in the oven to evaporation the solvent. The dried nanocomposite was cut into small pieces. Field Emission
Electron Microscopy (FESEM), Energy-dispersive X-ray spectroscopy (EDS), and X-ray Diffraction (XRD) analysis
were used for characterization of the synthesized nanocomposite. The distribution of the nanoparticles in the PCL
matrix was proved by FESEM. The homogenously distribution and dispersion of the nanoparticles in the polymer is
a pivotal feature of the nanocomposite. Because large sizes make clogging in the nozzle of the 3D printer. Therefore,
by confirmation of the characterization analysis, the synthesized nanocomposite can be used as a bioprinter ink for

extrusion-based 3D printing of the ossicles for the ossicular chain reconstruction.

Keywords- hydroxy apatite; middle ear; nanocomposite; ossicle; poly caprolactone
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Synthesis and evaluation of polycaprolactone-based ink for

extrusion-based printing of middle ear ossicles

Saba Piretarighat, Peyman Keyhanvar, Roya Salehi
Department of Medical Nanotechnology, School of Advanced Medical Sciences
Tabriz University of Medical Sciences
Tabriz, Iran

Fikrettin Sahin, Saeed Heidari keshel

Abstract

Middle ear consists of three tiny bones of ossicles namely Malleus, Incus and Stapes that transfer the sound
vibrations from Tympanic membrane (TM) to the Cochlea of the inner ear. Ossicular Chain (OC) abnormalities due
to the several reasons for example trauma, infection, and cholesteatoma cause conductive hearing loss.
Reconstruction of OC chain through surgery by using prothesis is common for treatment of these defects. But this
practice has some disadvantages including difficulty in proper sizing of prothesis, underlying diseases, rejection and
rupture of TM. 3D printing is a potential opportunity to solve the prothesis problems. The main aim of this study is
developing a nanocomposite by utilizing polycaprolactone/nanohydroxyapatite (PCL/nHA) for 3D printing or
bioprinting technique for producing a custom-made OC prothesis. PCL and HA are FDA-approved materials
therefore further clinical practices is possible by these materials. In order to synthesis the PCL/nHA nanocomposite,
the solid solvent casting method was used. The PCL and HA powder were solved in the acetone separately. After
completely resolving the polymer and nHA powder in the solvent, the mixtures were blended. The mixture was
placed in the oven to evaporation the solvent. The dried nanocomposite was cut into small pieces. Field Emission
Electron Microscopy (FESEM), Energy-dispersive X-ray spectroscopy (EDS), and X-ray Diffraction (XRD) analysis
were used for characterization of the synthesized nanocomposite. The distribution of the nanoparticles in the PCL
matrix was proved by FESEM. The homogenously distribution and dispersion of the nanoparticles in the polymer is
a pivotal feature of the nanocomposite. Because large sizes make clogging in the nozzle of the 3D printer. Therefore,
by confirmation of the characterization analysis, the synthesized nanocomposite can be used as a bioprinter ink for

extrusion-based 3D printing of the ossicles for the ossicular chain reconstruction.

Keywords- hydroxy apatite; middle ear; nanocomposite; ossicle; poly caprolactone
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Balaban Index of two Infinite Classes of
Dendrimers

Reza Sharafdini

Department of Mathematics
Persian Gulf University
Bushehr, Iran
sharafdini@pgu.ac.ir

Dedicated to the memory of Prof. Alireza Ashrafi (1964-2023)

Abstract— The Balaban index of a graph G defined as the sum of topological
distances from a given atom to any other atoms in a molecule. In this paper
we survey Balaban index of two infinite families of dendrimers.

Keywords- Balaban index, dendrimer
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Fluid loss control of drilling cement using
Nano_composite additives: Introduction of a
technological product

Arash Ebrahimi!, Mohammad Rasoul Dehghani Firouzabadi?, Reza Azin®, Yusef Kazemzade*, Shahriar
Osfouri®

L persian Gulf university, Bushehr, Iran

Abstract:

Cementing operations of oil and gas wells are one of the most important and costly operations in the
entire life cycle of an oil or gas well. Therefore, the quality and type of performance of the designed
cement is very important. In well cementing, Portland cement faces porous formations in deep wells
with a temperature up to 352 °C and a pressure of about 2000 Psi. In addition to this exhausting pressure
and temperature, the cement must be designed in such a way that firstly, it does not leak in porous
formations, secondly, it resists corrosive fluids, and thirdly, its pressure is higher than the formation
fluid pressure. And this is only possible by adding enhancers that make it possible for the cement to
withstand these conditions. Enhancers modify the behavior of the cement system and allow the cement
to be placed in the desired location, i.e., between the casing and the well wall, to start setting there and
show good compressive strength. It should also be resistant to water-bearing formations and increase
the life of the well. Among the most important features of drilling cement additives are controlling the
fluid loss of drilling cement, controlling the weight of cement, setting time, and increasing the
compressive strength of cement. In this study, we intend to describe and evaluate the addition of
nanomaterials to drilling cement, and by introducing and constructing a type of new nanocomposites as
drilling cement additives, for the first time, we can control the fluid loss of cement and also the weight
of drilling cement to the most optimal possible state and take a big step in the drilling industry.

Keywords: Cementing, Drilling cement additives, Fluid loss control, Nanomaterials, Nanocomposite
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Scintillation Response of Dual Oxide
Zn0/ZnWO4 Nanocomposite

Mohadeseh Vahidi Mofrad

Faculty of Materials and Metallurgical Engineering, Semnan University, Semnan, Iran
Mvmofrad@yahoo.com

Sanaz Alamdari*

Department of Nanotechnology, Faculty of New Sciences and Technologies, Semnan University
Semnan 35131-19111, Iran
s.alamdari@semnan.ac.ir

Omid Mirzaee**

Faculty of Materials and Metallurgical Engineering, Semnan University, Semnan, Iran
0_mirzaee@semnan.ac.ir

Abstract— The synthesis of dual ZnO/ZnWO,4 nanocomposite was carried out through an
economical method. The structural and scintillation properties of the prepared sample was
investigated. X-ray powder diffraction (XRD) line intensities for zinc tungstate were lower than
those for zinc oxide, indicating ZnO as the major phase. For the first time, ionization radiation
responses of the synthesized dual oxide nanocomposite were investigated using *Am source.
Consequently, it is anticipated that the facile synthesized nanocomposite holds significant
potential for applications in future detectors.

Keywords: Dual Nanocomposite; ZnO;Scintillation; ZnWO,
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Nanotechnology in Medicinal Plant roduction:
Enhancing Bioavailability and Delivery of Plant-

Derived Compounds.
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2Department of Biotechnology, Persian Gulf Research Institute, Persian Gulf University, Bushehr, 75169,
Iran
bDepartment of Electrical Engineering, Henan Agricultural University, Zhengzhou 450002, China
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China

*Corresponding author. Fax number: +9833431494, Tel: +989395637615
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Abstract

Nanotechnology has been an essential field of research in recent years, with its applications spanning across various
sectors, including agriculture, food, and medicine. One area where nanotechnology has shown significant promise is in
medicinal plant production. Nanotechnology has emerged as a promising tool for enhancing the bioavailability and
delivery of plant-derived compounds in medicinal plant production. However, several challenges need to be addressed
to fully realize its potential. This essay will discuss the challenges and future prospects of nanotechnology in medicinal
plant production, with a focus on enhancing the bioavailability and delivery of plant-derived compounds, which can

lead to improved therapeutic outcomes

Keywords: Nanotechnology, Medicinal plant, plant-derived compounds, drug delivery
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Investigation of Electrochemical Properties of
U10-66-NH; as Supercapacitor Electrode

Material
M.Mahnampour!, M.G.Dekamin?

Maryam Mahnampour

Pharmaceutical and Heterocyclic Compounds Research Laboratory, Department of Chemistry, Iran University
of Science and Technology
Tehran 16846-13114, Iran
maryammhnm@gmail.com

Mohammad.G.Dekamin

Pharmaceutical and Heterocyclic Compounds Research Laboratory, Department of Chemistry, Iran University
of Science and Technology
Tehran 16846-13114, Iran
mdekamin@iust.ac.ir

Abstract: Metal Organic Frameworks (MOFs) are porous crystalline materials which attracted
scientists’ attention due to their special properties such as high surface area and tunable pore
size. In this study, the electrochemical performance of a Zr based MOF as a supercapacitor
electrode has been investigated. The specific capacity of this electrode material at room
temperature and at current density of 1 A/g, and also its cyclability was measured.

Keywords: Electrode material, Metal Organic Framework, Pseudocapacitance,
Supercapacitor
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Synthesis of pH-sensitive DMAEMA-based
copolymers and probing the effect of composition on
their physicochemical properties

Majid Moussaeit, Vahid Haddadi-Asl'", Elyas Sharifbakhsh!
1 Department of Polymer Engineering and Color Technology, Amirkabir University of Technology, P.O. Box 15875-4413,
Tehran, Iran.?

Abstract

In recent years, smart polymers have gained significant importance in various industries such as pharmaceuticals,
medicine, agriculture, and oil. Particularly, pH-responsive polymers have emerged as valuable materials due to
their ability to undergo structural changes in response to pH variations. Among these polymers, segmental
copolymers comprising hydrophobic and hydrophilic segments have demonstrated the formation of micellar
structures upon contact with water. These micelles exhibit high sensitivity to different stimuli, including
temperature, pH, solvent type, and the structure and length of polymer segments. Notably, the polymer derived
from the monomer (2-dimethylamino) ethyl methacrylate (DMAEMA) is recognized as a significant pH-
responsive polymer, making it suitable for the fabrication of copolymer micelles. Given the increasing utilization

of copolymer structures as surfactants in various industries, this research focuses on the synthesis of pH-responsive
copolymers based on DMAEMA monomer using the RAFT (Reversible Addition-Fragmentation Chain Transfer)
polymerization technique. The hydrophilic/hydrophobic behavior of two block copolymers, namely poly((2-
dimethylamino) ethyl methacrylate)-poly(hydroxyethyl methacrylate) (PMMA-b-PDMAEMA) and poly((2-
dimethylamino) ethyl methacrylate)-poly(methyl methacrylate) (PHEMA-b-PDMAEMA), was investigated in
relation to pH variations. The chemical structure of the synthesized copolymers was confirmed through NMR
spectroscopy analysis. Qualitative assessments of copolymer stability in aqueous media revealed that the PMMA-
b-PDMAEMA copolymer exhibited greater sensitivity to pH changes compared to the PHEMA-b-PDMAEMA
copolymer. This finding was further supported by turbidity measurements and zeta potential tests. Additionally,
the analysis of micelle properties using Dynamic Light Scattering (DLS) indicated that although the relationship
between pH changes and micelle size/stability did not follow a consistent pattern, overall, the PMMA-b-
PDMAEMA copolymer displayed a significantly higher response to pH stimuli compared to the PHEMA-b-
PDMAEMA copolymer. Moreover, the length of the DMAEMA polymer segment was found to influence the
surfactant behavior at different pH values. In summary, this research highlights the synthesis of pH-responsive

copolymers based on DMAEMA monomer via the RAFT polymerization method. The investigation focused on
understanding the hydrophilic/hydrophobic behavior of PMMA-b-PDMAEMA and PHEMA-b-PDMAEMA
copolymers under varying pH conditions. The chemical structure of the synthesized copolymers was confirmed,
and qualitative assessments demonstrated the PMMA-b-PDMAEMA copolymer's higher sensitivity to pH changes
compared to the PHEMA-b-PDMAEMA copolymer. These findings were further supported by turbidity
measurements, zeta potential tests, and analysis of micelle properties using DLS. The study emphasizes the
significant impact of DMAEMA polymer fragment length on surfactant behavior at different pH values.

Keywords: pH-responsive copolymer, micelle, block copolymer, RAFT polymerization
NCWNN6-02490196
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Advancements in Nano Drug Delivery
Systems: Application of Phase Change
Materials for Controlled Release and Targeted
Delivery

Nasim Dehghani
Persian Gulf University
Department of Chemical Engineering, Faculty of Petroleum, Gas, and Petrochemical Engineering
Bushehr, Iran

Ahmad Jamekhorshid*
Persian Gulf University
Department of Chemical Engineering, Faculty of Petroleum, Gas, and Petrochemical Engineering
Bushehr, Iran
Jamekhorshid@pgu.ac.ir

Shahriar Osfouri
Persian Gulf University
Department of Chemical Engineering, Faculty of Petroleum, Gas, and Petrochemical Engineering
Bushehr, Iran
osfouri@pgu.ac.ir

Abstract
The integration of phase change materials (PCMs) in nano drug delivery systems holds promise for improving drug
release control, enabling targeted delivery, and providing thermal regulation. PCMs possess unique properties that
make them suitable for use in these systems. Through a solid-to-liquid phase transition at the target site, PCMs offer
the ability to achieve controlled drug release, ensuring precise and sustained delivery while minimizing undesirable
side effects. Moreover, PCMs facilitate targeted drug delivery by interacting specifically with target cells or tissues,
leading to increased drug concentration at the desired site and reduced exposure to healthy tissues. Additionally,
PCMs serve as thermal regulators, maintaining a stable temperature in the vicinity of the drug to preserve its
stability and potency. However, it is important to acknowledge that nano-based drug delivery systems also encounter
challenges. This review provides an overview of recent developments in the field of PCMs in drug delivery systems,
highlighting the underlying mechanisms, existing challenges, and various types of PCMs utilized.

Keywords-PCM; Drug delivery; Nanomedicine; Smart drug delivery;
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Innovative synthesis of a novel
ZnO/CusS heterojunction nanocomposite
photocatalyst for treatment of
petroleum refinery effluent

Ghader Hosseinzadeh”, Sahar Zinatloo-Ajabshir, elaheh saberi

Department of Chemical Engineering, University of Bonab, Bonab, Iran.
g.hosseinzaden@ubonab.ac.ir

Abstract

Developing interfacial connections is one of the breakthrough strategies to improve the photocatalytic activity of
graphene/p-n heterojunction systems. In the present study, a ZnO/Cu$S heterojunction nanocomposite was fabricated
from ZnO nanoparticles and CuS nanoplates through a hydrothermal process and was used as an efficient
photocatalyst for the degradation of organic pollutants in petroleum refinery effluent under artificial sunlight
irradiation. XRD, DRS, FESEM, EDS and PL techniques were used to characterize the synthesized heterojunction
nanocomposite photocatalyst. Based on the obtained results, the heterojunction nanocomposite with 20% weight
percentage of CusS loading has the best photocatalytic performance due to the reduction of electron-hole recombination
and the effective production of active oxidative agents, i.e., the oxidizing radicals OH* and Oz™.

Keywords: heterojunction, ZnO, CuS, nanocomposite, photocatalyst
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Synthesis and investigation of optical
properties of double composite zinc tungstate /
graphene oxide doped with manganese

Sadegh Azadmehr*
Faculty of Physics, Semnan University, 35195-363, Semnan, Iran

Sanaz Alamdari

Department of Nanotechnology, Faculty of New Sciences and Technologies, Semnan University
Semnan 35131-19111, Iran

Majid Jafar Tadashi
Faculty of Physics, Semnan University, 35195-363, Semnan, Iran

Abstract

Finally, graphene-based oxide composites have been widely used in existing applications

such as energy storage, solar cells, gas sensors, photocatalysts, etc. due to their excellent
electrochemical and optical properties. For this purpose, in this research, the synthesis
and optical properties of the materials were investigated using a simple co-precipitation
method. Using ultraviolet measurement, the energy balance of zinc tungstate/graphene
oxide composite doped with manganese was calculated and equal to 2 electron volts,
which was an improvement compared to other samples. Using photoluminescence and
ion luminescence measurement, the intensity of optical properties of zinc
tungstate/graphene oxide composite doped with manganese was determined. This
composite has shown intense peaks in wavelengths between 40 and 600 nm, which
correspond to the green-blue range.

Keywords: Synthesis, composite, zinc tungstate, graphene oxide, manganese
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Biosynthesize and Characterization of Zinc
Oxide Nanoparticle
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Abstract

The antibacterial capabilities of herbal extract have brought it much renown as a leading source
of bioactive chemicals. This work investigated the structure and antibacterial properties of zinc
oxide nanoparticles (ZnO NPs) synthesized from Ferula gummosa extract leaves. Green
synthesized ZnO showed crystalline structure according to the X-ray diffraction (XRD) study.
On average, the crystalline particles in the NPs that were synthesized were about 20 nm in size.
The produced NPs showed significant antibacterial action against both Gram-positive and
Gram-negative bacteria, and they were environmentally safe. When tested against
Staphylococcus aureus, the biosynthesized ZnO NPs showed a much larger zone of inhibition
than the pure extract. At a concentration of 0.17 mg/L, the results showed that ZnO NPs might
inhibit the development of infections. On the other hand, 0.3 mg/L is the concentration at which
green-synthesized NPs destroy the cells. Based on our findings, F. gummosa extract might
open up new possibilities for biomedical green NP synthesis.

Keyword: ZnO nanoparticles; Ferula gummosa; extract; Antibacterial activity; Green synthesize
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Abstract—

It has been found that zeolitic imidazolate frameworks (ZIFs) work well as catalysts. ZIFs
aren't used much in photocatalysis, though, because they don't work very well for most
processes. The photocatalytic activity can be improved by modifying the framework via
synthesize method and replacing the Zn (1) ions with dopant ions or a metal (II) ion that is
more photocatalytically active. This will create a bimetallic ZIF photocatalyst that works well
for creating parameters. In this regard, ZIF nanoparticles were synthesied using an easy method
and the effect of precursor and solvent in the synthesis was investigated, Finally the crystal
structures of the synthesized samples were studied.

Keyword: Metal Organic Framework, Solid Phase Extraction, Zeolitic Imidazolate Framework
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The Role of Hydrogen Bonding on Microphase
Separation of Thermoplastic
Polyurethane/doped Polyaniline nanorods
Blends

M. Saadat Tagharoodi, V. Haddadi-Asl*, B. Karimi, F. Zolfigol

Department of Polymer Engineering and Color Technology, Amirkabir University Technology
(Tehran Polytechnic)
Tehran, Iran line
zhaddadi@aut.ac.ir

Abstract

The blending of thermoplastic polyurethanes (TPUs) with varied amounts of polymers that have the same chemical
structure as TPU hard or soft segments, causes the rearrangement of the hydrogen bond system. It can lead to changing
the degree of phase separation and, subsequently, other properties of the blends. Polyaniline (PANI) with a similar
chemical structure to thermoplastic polyurethane (TPU) can change the degree of micro-phase separation morphology
and properties of TPU/PANI blends. Herein, doped polyaniline (PANI-ES) nanorods, which were selected as a modifier,
and MDI/BDO/PTMG-based TPU were synthesized. Then TPU/PANI-ES blends with low contents of modifier (0.4,
0.8, 1.2, and 2 wt.% PANI-ES) were successfully prepared by the solution blending technique. The eligible
compatibility and miscibility between the PANI-ES chains and TPU hard segments (HS) in the blends were verified
according to Hildebrand solubility parameter, contact angle measurements, interfacial tension, thermodynamical work
of adhesion and hydrogen-bonding interactions. The dependences of hydrogen bonding and degree of microphase
separation on PANI-ES content were quantified with Attenuated Total Reflectance-Fourier Transform Infrared (ATR-
FTIR). The results showed the formation of a centralized intermolecular interactions between PANI-ES nanorods and
HS and confirmed its synergistic role in increasing degree of microphase separation (DPS).

Keywords- Polyurethane, Polyaniline, Blend, Nanorod, Hydrogen bonding, Degree of Microphase
Separation
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Visible light-driven photocatalytic degradation
of organic pollutants by nanocomposite based
on layered double hydroxides

Ghazal Salehi
Department of Chemistry, Faculty of Chemistry
Sharif University of Technology
Tehran, Iran

Mojtaba Bagherzadeh*
Department of Chemistry, Faculty of Chemistry
Sharif University of Technology
Tehran, Iran

Abstract

With the increasing development of industries, water pollution by organic pollutants such as dyes has become a
serious environmental crisis. The purpose of this research is to design and synthesize an environmentally friendly
nanocomposit based on layered double hydroxide (LDH) to enhance the separation of charge carriers and improve
the photocatalytic performance for the decomposition of the cationic dye methylene blue (MB) under visible light
irradiation. Composite prepared via hydrothermal and co-precipitation methods. Various analyses including Fourier
transform infrared spectroscopy (FT-IR), field emission scanning electron microscopy (FE-SEM), transmission
electron microscopy (TEM), X-ray diffraction (XRD), energy dispersive X-ray (EDX), ultraviolet-visible diffuse
reflectance spectroscopy (UV-Vis DRS), Dynamic Light Scattering (DLS) and Zeta Potential and photoluminescence
(PL) were conducted to characterize the synthesized samples. Additionally, various electrochemical studies such as
electrochemical cyclic voltammetry (CV), electrochemical impedance spectroscopy (EIS), transient photocurrent
(TPC), and linear scanning voltammetry (LSV) were performed to further investigate the synthesized materials and
study the fate of electrons generated under light irradiation.

The effect of absorption, amount of catalyst and pH on the photocatalytic efficiency of pollutant degradation was
investigated and the optimal reaction conditions were determined. Through Scavenger tests, the active agents
involved in the photodegradation of MB were identified, and a photocatalytic degradation mechanism for MB was
proposed. The synthetic Mg-Al LDH -based composite appears to be very promising for use in a variety of
commercial domains and industries in the future. They can also be employed to photodegrade other organic
contaminants.

Keywords- Photocatalyst, Layered Double Hydroxide, Methylene Blue.
NCWNN6-01560231
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Investigating the effect of chitosan-coated magnetic nanoparticles carrying active
ingredients of chamomile extract on stomach cancer cells.

Azhdarifard, Negin; Ahmadi, Amirhossein*; Nikmanesh, Hossein

Faculty of Bio and Nano science and technology, Persian Gulf University, Bushehr, Iran

Abstract

Background: Gastric cancer is a heterogeneous malignant disease associated with environmental and genetic
predisposing factors. While the incidence and mortality rate of stomach cancer has decreased drastically in the
past decades, it is still the fourth leading cause of death from cancer worldwide. In this way, it is important to
introduce compounds that can inhibit the growth of gastric cancer cells. It is also very important to provide
therapeutic solutions that can deliver medicinal compounds to stomach cancer cells in a targeted manner.

Objective: To investigate the effect of chitosan-coated magnetic nanoparticles carrying chamomile extract on
stomach cancer cells.

Methodology: The effect of magnetic nanoparticles coated with chitosan carrying the effective substances of
chamomile extract on viability, cell migration, cytotoxicity and apoptosis in AGS cell line was evaluated. Cell
migration, cell toxicity and apoptosis at a concentration of 4 mg/ml in 48 hours were evaluated by wound healing
test, MTT and ELISA reader, respectively. Also the effect of cytotoxicity on MNK cell line was investigated.

Findings: The results of this research showed that magnetic nanoparticles coated with chitosan carrying the active
ingredients of chamomile extract at a concentration of 4 mg/liter led to a decrease in cytotoxicity, cell migration,
but had no effect on the induction of apoptosis on the cell line. They did not have stomach cancer cells.

Conclusion: Magnetic nanoparticles coated with effective substances of chamomile extract can be a suitable
treatment option for gastric cancer treatment by reducing cytotoxicity and cell migration on stomach cancer cells.

Key words: gastric cancer, magnetic nanoparticle, active ingredients of chamomile extract,
chitosan
NCWNNG6-01510237
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Investigating the Adsorption Kinetics of the Anticancer
Drug Paclitaxel onto Bimetallic Nanopatrticles

Zahra Vaseghi®, Ali Nematollahzadeh

Chemical Engineering Department, University of Mohaghegh Ardabili
Ardabil, Iran
“z.vaseghi@uma.ac.ir

Abstract

In the present study, ZnO/MgO nanoparticles coated with chitosan were used for
the adsorption of anticancer drug, paclitaxel. Drug adsorption capacity was
calculated as 540.76 mg/g in the time period of 14 minutes which is significant
amount. Adsorption data of paclitaxel were well fitted to the Pseudo-second order
model. Kinetic parameters including Kz (g/mg.min), g (mg/g) and R? which are
related to the Pseudo-second order rate constant, adsorption capacity and goodness
of fit were determined as 0.0023 g/mg.min, 560.103 + 4.6123 mg/g and 0.970,
respectively.

Keywords- Adsorption; Bimetallic Nanoparticles; Kinetic parameters; paclitaxel; Chitosan
NCWNN6-00750262
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A molecular dynamics study of the mechanical properties of 2D MoS>
nanostructures by using machine leaning interatomic potentials

Reza Shahsavari !, S. Javad Hashemifar ?, S. Alireza Shahidi !, Hossein Vahid ?

! Department of Mechanical Engineering, Isfahan University of Technology, 8415683111 Isfahan,
Iran
2 Department of Physics, Isfahan University of Technology, 8415683111 Isfahan, Iran

Abstract

In this study, we produce highly transferable machine learning moment tensor
interatomic potentials at the first principles level accuracy to evaluate mechanical
properties of diverse two- dimensional (2D) MoS; nanostructures at different
temperatures. Using these interatomic potentials, we perform molecular
dynamics simulations to investigate the uniaxial tensile test on the strained MoS,
monolayer in the 2H and 1T phases and then evaluate the stress-strain profile,
Young's modulus, and ultimate stress of the systems at 300, 500, and 800K. We
also discuss the mechanical properties of 2H/1IT MoS, monolayer hetero-
structures in the same situations. Moreover, we discuss the effects of sulfur
vacancies, as the most common point defect in transition metals dichalcogenides
monolayers, on mechanical properties of the desired nanostructures. Throughout
all these cases, we simulate stress-strain profiles at different temperatures to
provide detailed information about the mechanical behavior and elastic-plastic
state per uniaxial load. The first-principles accuracy level of our results are very
promising to explain and complement the scattered experimental results reported
for the mechanical properties of 2D MoS; nanostructures.

NCWNNG6-03130263
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DNA nanotechnology for biosensing developments

Fateme Bina® 2
IStudent Research Committee, Tabriz University of Medical Sciences, Tabriz, Iran

2Department of Medical Nanotechnology, Faculty of Advanced Medical Sciences, Tabriz University of Medical
Sciences, Tabriz, Iran

e-mail: Fhina67@gmail.com

Abbas Karimi

Department of Molecular Medicine, Faculty of Advanced Medical Sciences, Tabriz University of Medical
Sciences, Tabriz, Iran

Farhad Bani”

Department of Medical Nanotechnology, Faculty of Advanced Medical Sciences, Tabriz University of Medical
Sciences, Tabriz, Iran

Abstract-

The potential of biosensors in medical diagnosis and therapy has long been anticipated, yet
current biosensors face challenges in capturing single molecule level biomarkers within complex
biological environments. To address this, researchers have employed strategies such as
molecular biotechnology and nanotechnology. DNA nanotechnology, in particular, offers a
highly programmable method for designing biosensing interfaces, enhancing biomolecular
interactions, and improving resemblance to natural bio-interfaces. This review focuses on the
application of structural DNA nanotechnology in biosensing, highlighting DNA origami, DNA
hydrogels, and DNAzymes as examples of DNA structures. These structures offer stability,
configurability, and programmability, making them ideal for biosensing platforms. The review
also discusses recent advancements in DNA nanotechnology-based biosensors, showcasing their
potential in various detection methods, including optical and electrochemical sensing. The use of
DNA origami and DNA hydrogels in biosensors is explored, demonstrating their capabilities in
achieving high sensitivity, wide linear range, and signal amplification. Additionally, the
application of DNAzymes in biosensors for the detection of specific targets is discussed,
providing insights into their potential for colorimetric detection of miRNAs. Overall, DNA
nanotechnology holds significant promise in advancing biosensing technology for medical and
scientific applications.

Keywords-component; DNA nanotechnology; biosensor
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Individual and simultaneous exposure of saltwater
microcrustaceans, Artemia salina to silver nanoparticles
(AgNPs), silver ions (Ag®) and polystyrene nanoplastics

(NPs)
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Abstract

Dissemination of nanomaterials (NMs) in air, water or soil can create risks for the
environment, and when NMs exist together in aquatic environments, they can interact with each
other through physical and chemical processes. Humans may also be exposed to NMs through
seafood consumption. Brine shrimp (Artemia salina) is widely used in biological studies and is a
well-known organism in the nanoecotoxicological field. In this study, A. salina nauplius were
exposed to different concentrations of silver nanoparticles (AgNPs) and silver ions (Ag*)
individually or in combination with different concentrations (1, 10 and 100 mg/L) of polystyrene
nanoplastics (NPs). Toxicity tests were conducted in accordance with ISO/TS 20787 and effective
concentrations were calculated using Probit analysis program. Also the interaction behavior of
these materials was investigated in the exposure media. The results showed that the median
effective concentrations (ECses) of both AgNPs and Ag* were higher in the presence of polystyrene
NPs. In other words, polystyrene NPs were reduced the toxicity of silver compounds. More studies
are necessary to investigate the scientific reasons of this phenomenon in the future.

Keywords: Aquatic Nanotoxicology; Mixture exposure; Brine Shrimp; Intraction.
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Synthesis of magnetic nano-composite with the aim of shDNA
delivery related to MALAT1 long non-coding RNA

Doryani Daryooni, Fatemeh; Ahmadi, Amirhossein; Nikmanesh, Hossein

Department of Cellular and Molecular Biology,
Persian Gulf University, Bushehr,
Islamic Republic of Iran

Abstract

In this research, a magnetic nano carrier containing a therapeutic gene attached to the polymer
coatings of CoFe204 nanoparticles was made and its entry into gastric cancer cells was
investigated. The crystal lattice structure of the nanoparticle, the surface morphology of the
nanocomposite, and the identification of its functional groups were analyzed by X-ray
diffraction, scanning electron microscopy, and Fourier transform infrared analysis,
respectively. Cobalt ferrite nanoparticles with an average thickness of 40 nm were observed in
electron microscope images. The presence of functional groups of each of the polymer coatings
and bonds in the samples was confirmed by Fourier transform infrared spectroscopy. The
uptake of nanocomposite into cancer cells and the delivery of genes into the cell nucleus were
well observed by inverted fluorescent microscope. Therefore, magnetic nanoparticles have
promising potential in the fields of gene delivery, cancer treatment and gene therapy.

Keywords: gastric cancer, magnetic nanoparticle, MALATL1 gene, targeted delivery
NCWNN6-00040291
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Comprehensive Review on Phaeophyceae Member Mediated
Nanotechnology relation to its Future Resource Potential
Mukul M. Barwant*!, Vanita C. Karande?and Gholamreza Abdi*3
L2Department of Botany, Yashavantrao Chavan Institute of Science, Satara —
415 001,
Maharashtra (M.S.), India.
3Department of Biotechnology, Persian Gulf Research Institute, Persian Gulf
University, Bushehr, 7516, Iran
Corresponding Author Email: abdi@pgu.ac.ir and
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Abstract:

Nanotechnology is among the hardest subjects. Seaweed is one of the main categories of algae
that contribute to nanotechnology. Using seaweed (macroalgae) in biomedicine is a novel
source., bioremediation, and human health, include biologically active compounds. Research
into antiviral, antibacterial, antifungal, antifertility, and anti-cancer properties of seaweeds is
one of their many medical applications. Brown algae, in particular, are a common reference in
discussions of nanotechnology (Phaeophyceae). Several Phaeophyceae members have studied
the synthesis of nanotechnology and its applications. Several studies, such as larvicidal and
cytotoxic research as well as their applications to human welfare, have been discussed. Several
members, including Padina and Sargassum, have been claimed to have pharmacological
potential. Padina and Sargassum palmeri AgNPs (SpAgNPs) (Pd-NPs). The nanoparticles that
go along with marine polysaccharides are now thought to be the best source for
nanotechnological applications. These applications cover a wide range of topics, including
cancer therapies, tissue engineering, drug delivery, gene delivery, water purification,
biosensors, and medication delivery.

Keywords: Nanotechnology. Phaeophyceae, Prospects in future, Molecular, Cytological study
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Formulation of oligomeric proanthocyanidins loaded nanoniosome effectively inhibited
the breast cancer cells’ proliferation

Ali Thamer Alsultani!, Asghar Abbasi Maleki?, Atefeh Alipour®, Hosein Shahsavarani®*

1.Dept of Biochemistry, Sciences and Research Branch, Islamic Azad Uni, Tehran, Iran
2.Dept. of NanoBiotechnology, Pasteur Institute of Iran, Tehran, Iran

3.Dept of Cell and Mol Biol, Shahid Beheshti university, Tehran, Iran

Abstract

Breast cancer is one of leading causes of mortality and morbidity in women worldwide with the highest prevalence
rate and the second cause of death in Iranian female. Due to the low efficacy of current chemotherapy approaches,
researchers are looking for new ways of drug delivery with improved efficiency and less side effects capable of
inhibiting proliferation and induce metastasis of cancer cells. Exploiting noisome as a novel drug delivery system
have recently a research hotspot mainly due to their outstanding characteristics such as high drug encapsulation
capability, stability, small size, biosafety and competent drug-transporting ability. Present study aimed to establish
a novel biocompatible approach for making proanthocyanidins-loaded niosomes with thin layer hydration method
and assessing their effectiveness on MCF7 breast cancer cell line. Characterization of obtained nanoniosomes
confirmed its proper size, zeta potential and spherical shape visualized by DLS, SEM and TEM. The obtained
results showed that the proanthocyanidins loaded nanoniosomes have effectively inhibited the proliferation of
cancer cells at a lower concentration than the pure drug. In conclusion, it can be concluded that proposed method
can be used as a new strategy for breast cancer treatment due to its higher penetration rate, efficiency and

competent drug release.
Key words: Nanoniosome, proanthocyanidin, breast cancer, apoptosis, targeted drug delivery
NCWNN6-03170314
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Thermal Sherlock additive for industrial pumps
and electromotors based on nanodiamond and
mining equipment

1# Hamed Gazor*
Manager Director, Petro flat Turbine Technical Engineering Company,

The work of the Standard Group of the Nano Technology Headquarters
Tehran, Iran

*info@pft.co.ir

2# Khadija Mahdavi
Research and Development Group, Petro flat Turbine Technical Engineering Company,

The work of the Standard Group of the Nano Technology Headquarters
Tehran, Iran

*mahdavi@pft.co.ir

Abstract

Nano diamond particles with various filling ratios were added into the commercial high-temperature
vulcanized silicon rubber composites, which were originally designed for high-voltage outdoor insulators.
Their microstructures and electrical, thermal, mechanical, dielectric, and hydrophobic properties were
systematically studied. Our results show that the Nano diamond filler improved slightly the electrical
breakdown strength, i.e., from 16.2 kV/mm for the unfilled sample to 17.1 kV/mm for 0.9 vol%-filled
sample, and the thermal conductivity was increased from 0.45 W/m K for the unfilled sample to 0.50 W/m
K for 1.8 vol%-filled sample. Moreover, the hydrophobic properties were also improved with the contact

angle at room temperature increased from 91.2 for the unfilled sample to 102.6

for the 1.8 vol%-filled sample. However, the mechanical properties were deteriorated by these fillers, i.e.,
decrease of the tensile strength, tear strength, etc. The dielectric constants were found to increase first with
the filling fraction and then decrease. Possible mechanisms responsible for the improvement or
deterioration for specific properties of the composites are discussed.

Keywords: Thermal, Sherlock, electromotors, nanodiamond, equipment.
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Detection of biomarkers of dementia by DNA
aptamer-attached graphene biosensor

Hossein mobaraki (Corresponding Author)

Tehran Islamic Azad University of Medicine
Tehran,lran
Hmobarakil987@gmail.com

Ali Jebali (Author)
Tehran Islamic Azad University of Medicine
Tehran,lran
Alijebal2011@gmail.com

Abstract

Dementia is a brain disease that leads to irreversible and progressive loss of cognition and motor
activity. Despite global efforts, there is no simple and reliable diagnosis or treatment option.
Current diagnosis involves indirect testing of normally unavailable biofluids and low-resolution
brain imaging. We have developed a portable biosensor platform based on graphene field-effect
transistor (GFET) wireless readout that can detect viruses, proteins, and small molecules with
single-molecule sensitivity and specificity. We report the detection of three important amyloids,
namely, amyloid beta (Ap), Tau (1), and a-Synuclein (aS) using DNA aptamer nanoprobes. These
amyloids were isolated, purified and characterized from autopsied brain tissues of patients with
Alzheimer's disease (AD) and Parkinson's disease (PD). The limit of detection (LoD) of the sensor
is 10 fM, 1-10 pM, 10-100 fM for AB, T and oS, respectively. Artificial as well as autopsied brain-
derived amyloids showed a statistically significant sensor response according to the derived
thresholds, confirming the ability to define diseased and non-diseased states. The detection of
each amyloid was specific to their aptamers. AP, 7, and aS peptides showed statistically
insignificant cross-reactivity when tested with their non-specific aptamers, respectively. Thus, the
aptamer-based GFET biosensor has high sensitivity and accuracy in a wide range of important
AD and PD types. Is. This portable diagnostic system enables at-home and POC testing for
neurological diseases worldwide.

Keywords-dementia,graphene,biosensor,aptamer,nano,biomarkers,Alzheimer
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Removal of Phosphate from Petrochemical Industry Wastewater by ZSM-5/Ni Nano

Absorbent: Optimization and Isotherm Studies

Mostafa Hassani?& Bahareh Azemi Motlagh®

@ Ph.D. in Analytical Chemistry, Department of Applied Chemistry, Faculty of Science, Islamic Azad University,
South Tehran Branch, Tehran, Iran
® Master of Environmental Management, Faculty of Natural Resource and Environment, Science and Research
Branch, Islamic Azad University, Tehran, Iran
Corresponding E-mail addresses: dr.hasani.2023@gmail.com

Abstract

This study aimed to enhance the phosphate absorption efficiency of nano zeolite ZSM-5 by
employing nickel doping and utilizing the response surface methodology (RSM). The effects
of nickel metal doping were assessed through various analytical techniques such as X-ray
diffraction (XRD), Fourier-transform infrared spectroscopy (FTIR), and energy-dispersive X-
ray spectroscopy (EDX). The specific surface area changes were determined using BET
analysis. Design Expert 7 software was utilized for experiment design and optimization, and
absorption isotherms were analyzed using Langmuir and Freundlich models. The results
indicated an 11% increase in the specific surface area of nanozeolite ZSM-5 doped with nickel.
The optimization results revealed that the maximum removal of phosphate was 77.21% at an
adsorbent dosage of 4.4 g/l, a retention time of 158 minutes, and a pH value of 3. The adsorption
isotherms also suggest that the phosphate adsorption by ZSM-5/Ni is more consistent with the
Freundlich model than the Langmuir.

Keywords: Phosphate, Removal, Petrochemical, wastewater, ZSM-5/Ni, RSM, Langmuir,
Freundlich
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Photocatalytic Ability of Cu*/g-C3N4 for Degradation of

methylene orange under visible-light irradiation
Razieh Nejat

Chemistry Department, Faculty of science, Kosar University of Bojnord, Iran. Bojnord, Iran.
Fax: (+98)-58-3242740, phone: (+98)-58-32262863. P.O. Box 9415615458; Email:
organochem.nejat@kub.ac.ir

Abstract—

A novel recoverable photocatalyst Cu*/g-C3sN4 nanocomposite was synthesised and was used to
catalyze of degradation of methylene orange (MO) under visible-light irradiation. Remarkably,
Cu*/g-CsN4 nanocomposite could degrade 90% of MO. The results showed that methylene orange
at 15 mg L™ was best degraded after 60 min at 0.05 g L™ Cu/g-CsNa, pH of 5. This study provides
a new insight for the preparation of highly efficient photocatalysts for the degradation of organic
dyes.

Keywords- Cu*/g-CsN4; methylene orange; visible-light; photocatalyst.
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One-pot synthesis of 4H-pyrano[2,3-c]pyrazoles in the
presence of Cu*/g-C3sN4 as catalyst
Razieh Nejat
Chemistry Department, Faculty of science, Kosar University of Bojnord, Iran.
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Abstract

A novel recoverable photocatalyst Cu*/g-CsN4 hanocomposite was synthesised and explored for
the synthesis 1,4-dihydropyrano[2,3-c]pyrazol-5-yl cyanides. This protocol employes the one-pot
three-component condensation under the catalytic effect of Cu* complex supported on carbon
nitride and visible light irradiation. Simple manipulation, high reaction rates, improved yields,
use of inexpensive and non-toxic catalyst, and also use of ethanol as a relatively environmentally
benign solvent are the main advantages of this protocol.

Keywords- photocatalyst; Cu® complex; g-CsNa; visible light.
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Development of bioinspired herbal derived cellulosic material scaffold for
neural tissue engineering

Bahareh Sedighil?, Atefeh Alipour®, Mehdi Jahanfar?, Mohammadali Shokrgozar?,
Hosein Shahsavarani?*

1. Dept of Cell and Mol Biol, Shahid Beheshti university, Tehran, Iran
2.Lab of Regenerative Medicine and Biomedical Innovations, Pasteur Institute of Iran, Tehran, Iran
3. Dept. of Nanobiotechnology, Pasteur Institute of Iran, Tehran, Iran

*Correspondence: hosein.shahsavarani@gmail.com

Abstract

Finding a potent scaffolds for neuroregeneration to be used for neural tissue repair following
injures and neurodegenerative diseases have recently gained so much interest due to its direct
effects on the quality of the patient's life. In spite of recent progress in tissue engineering
approaches for nerve regeneration in therapeutic strategies for the reconstruction of damaged
nerves, the development of a natural nanostructured scaffold capable of mimicking native
tissue microenvironment and supporting three-dimensional cell cultures is still challenging. In
this regard, present study aimed to evaluate bioinspired surface modified herbal derived
cellulosic scaffolds as extracellular matrix for electrical, topographical and chemical cues to
the adhesion and proliferation of neural cells. For this purpose, we developed a date fruit
derived cellulosic scaffold which modified with nanographene oxide to make it semi-
conductive in addition to use, a neurogenesis-inducer small molecule Epigallocatechin-gallate
(EGCG) bind to the nanographene oxide for human nervous tissue repair. Data obtained here
revealed that proposed matrix is an ideal scaffold for nerve tissue engineering in terms of
surface roughness, mechanical properties, and interconnected pores as well as its proper
biocompatibility and biodegradability and supporting cell connectivity, proliferation and
differentiation.

Keywords: Tissue engineering, Bioinspired scaffold, Nerve regeneration, Nanographene oxide.
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Fabrication and characterization of polycaprolactone-phenytoin
nanofibers loaded with the extracted collagen from Persian Gulf
jellyfish

Elham Hajiani
Department of Chemical Engineering
Persian Gulf University
Bushehr, Iran
Elham.hajiyani@gmail.com
Shahriar Osfouri
Department of Chemical Engineering
Persian Gulf University
Bushehr, Iran
osfouri u.ac.ir
Reza Azin
Department of Petroleum Engineering
Persian Gulf University
Bushehr, Iran
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Amir Rostami
Department of Petroleum Engineering
Persian Gulf University
Bushehr, Iran
arostami u.ac.ir
Sasan Zaeri
Department of Pharmacology
Bushehr University of Medical Sciences
Bushehr, Iran

s.zaeri@bpums.ac.ir

Abstract
Recently, due to the impressive chemical properties of nanofibers, many efforts have been made
to develop their applications. In this study, polycaprolactone (PCL), phenytoin, and collagen
nanofibers extracted from Catostylus mosaicus jellyfish were fabricated using the electrospinning
technique. PCL solution with a concentration of 10% (w/v) and collagen solution with a
concentration of 1% (w/v) were prepared at room temperature. The electrospinning solution was
prepared with a volume ratio of 70:30 PCL solution to collagen solution. Phenytoin with a
concentration of 1 wt% was added to the PCL-collagen solution. Electrospinning was performed
under 15 kV voltage, 0.7 mL/h flow rate, and 15 cm needle-collector distance. The morphology,
molecular structure, and thermal stability of the nanofibers were examined using field emission
scanning electron microscopy (FE-SEM), Fourier transform infrared spectroscopy (FTIR), and
thermogravimetric analysis (TGA) experiments, respectively. Moreover, swelling and drug
release experiments were performed. Based on the results, uniform and asymmetric PCL-
collagen-phenytoin nanofibers with an average diameter of 225 + 21 nm and a swelling percentage
of 293% were produced. FTIR analysis showed the presence of hydrogen bonding between PCL
and collagen. The TGA results confirmed the physical interaction between collagen and PCL. The
release of phenytoin initially shows a burst release followed by a sustained release. The results
revealed that the produced nanofibers can be a suitable candidate for use in biomedical
applications.
Keywords: Drug delivery, Nanofiber, Collagen, Electrospinning
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Exploring NCP@POCI,.x as a Magnetic Nanocatalyst for the
Synthesis of Amino Alcohols from Azido Alcohols

Farzaneh Ebrahimzadeh
Department of Chemistry, Marvdasht Branch, Islamic Azad University, Marvdasht, E-mail:
polychemfar@miau.ac.ir, Orchid NO. 0000-0001-5825-7288

Abstract
This study focuses on the application of an innovative and eco-friendly nanocatalyst,
Fes04@SiO2@CS@POCI2«x (NCP@ POCI2-x), in the aminolysis of azide compounds. By
using this catalyst in combination with water and heat, the synthesis of 2-amino alcohols
can be achieved rapidly and efficiently. The inclusion of chitosan not only enhances the
environmental friendliness of the catalyst but also contributes to the smooth conversion
of azides into amino alcohols. This conversion process involves mechanisms such as water
incorporation and proton transfer, which are facilitated by surface hydroxyl and amine
groups. The catalyst demonstrates exceptional performance under mild conditions,
promising high yields and highlighting its significance in organic synthesis. Furthermore,
its magnetic recoverability, diverse composition, and ability to facilitate efficient and
clean reactions underscore its indispensable role in amino alcohol synthesis.
Keywords- Nanocatalyst, Aminolysis, Azide compounds, 2-amino alcohols, Chitosan.
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Experimental Study Electron Transfer Kinetics in
Redox-Active Self-Assembled Monolayers

Elaheh Dehnari
Chemistry Department
Sharif University of Technology, Tehran 11155-9516, Iran

Zahra Jamshidi
Chemistry Department
Sharif University of Technology, Tehran11155-9516, Iran

Davood Taherinia
Chemistry Department
Sharif University of Technology, Tehran11155-9516, Iran

Abstract

In this research, we report the synthesis, characterization, and electrochemical measurements of ferrocene-terminated
oligophenyleneimine (OPI1_Fc) as self-assembled monolayers (SAMs)-based donor-bridge-acceptor (DBA) in the
electrolyte of tetrabutylammonium hexafluorophosphate (BusNPFe) on the electrode surface of Au. The SAMs were
immobilized on the Au electrode using a 4-aminothiophenol linker, and their length was increased by consecutive
elimination reactions. The electroactive species of ferrocene carboxyaldehyde (FcCHO) and the non-electroactive
benzaldehyde (PhCHO) were chemically connected to the termination of the molecular layers attached to the electrode
surface. The effect of the surface concentration of non-electroactive species on the kinetics of electron transfer has been
investigated. Electron transfer kinetics were investigated using cyclic voltammetry (CV) and electrochemical
impedance spectroscopy (EIS) as electrochemical techniques. The CV of the terminated molecular wire with constant
FcCHO and variable PhCHO concentrations was examined. It was found that with the increase in the PhCHO to
FcCHO concentration ratio, the difference in anode and cathode potential, and the surface coverage decreases, and the
electron transfer rate constant increases. We also investigated the electrochemical impedance spectroscopy (EIS) for
molecular wires terminated with a constant concentration of FcCHO and an increased concentration of PhCHO. Hence,

the electron transfer resistance decreased with increased PhCHO concentration compared to FcCHO.

Keywords-Concentration change; Cyclic voltammetry, Electrochemical impedance spectroscopy, Electron transfer; Self-

assembled monolayers
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Implementation of fiber-based sorbent in thin film extraction of non-
steroidal anti-inflammatory drugs

Nasrin Moradi !, Habib Bagheri !

1Environmental and Bio—-Analytical Laboratories, Department of Chemistry, Sharif University of
Technology, P.O. Box 11365-9516, Tehran, Iran

Abstract

In this study, copper nanoparticles were synthesized in situ under sonoheating conditions and
coated onto a polyester fabric. The self-assembly of modified polyhedral oligomeric
silsesquioxanes (POSS) on the fabric's surface was achieved through the interaction of thiol
groups and copper nanoparticles. Additional layers of POSS were created using radical thiol—
ene click reactions. The modified fabric was used for sorptive thin film extraction of non-
steroidal anti-inflammatory drugs (NSAIDs) from urine samples, followed by analysis using
high-performance liquid chromatography with a UV detector. The morphology of the prepared
fabric phase was characterized using scanning electron microscopy, water angle contact,
energy dispersive spectrometry mapping, nitrogen adsorption-desorption isotherms analysis,
and attenuated total reflectance Fourier transform infrared spectroscopy. Optimization of the
extraction process involved investigating parameters such as pH of the sample solution,
desorption solvent and volume, extraction time, and desorption time. Under optimal conditions,
the detection limit for NSAIDs ranged from 0.3 to 1 ng mL™ . Recovery values ranged from
94.0% to 110.0%, with relative standard deviations of less than 6.3%. The prepared fabric
phase exhibited satisfactory repeatability, stability, and sorption properties for NSAIDs in urine
samples.

Keywords:

Non-steroidal anti-inflammatory drugs, Fiber-based sorbent, Liquid—chromatography
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The Role of Silymarin in the Treatment of Melanoma Focusing on its Liposomal Carriers
and Beneficial Effect in Radiotherapy

Faezeh Arghidash?”,Fatemeh Gheybi3, Hamid Gholamhosseinian®

1. Department of Medical Biotechnology and Nanotechnology, Faculty of Medicine,
Mashhad University of Medical Sciences, Mashhad, Iran.
2. Student Research Committee, Mashhad University of Medical Sciences, Mashhad, Iran.

Mashhad University of Medical Sciences (MUMS)
Mashhad, Iran
shabnamarghidash7666@gmail.com

3. Department of Medical Biotechnology and Nanotechnology, Faculty of
Medicine, Mashhad University of Medical Sciences, Mashhad, Iran.

Mashhad University of Medical Sciences (MUMS)
Mashhad, Iran

4. Medical Physics Research Center, Mashhad University of Medical Sciences, Mashhad,
Iran.

Mashhad University of Medical Sciences (MUMS)
Mashhad, Iran
Abstract

Researchers have stepped up efforts to find therapeutic solutions due to the increase in the
incidence of various types of cancers. The use of herbal compounds is one of the most
important treatment strategies. They often have fewer adverse effects than chemicals. The
thistle plant is the source of Silymarin, a compound that has various therapeutic properties.
Silymarin's anticancer properties have been confirmed by studies to inhibit the development
and progression of cancers, including skin cancer. Melanoma is a type of skin cancer that has
the potential to be lethal. Even with many efforts, there is still no suitable treatment solution
for melanoma. The therapeutic significance of silymarin and its mechanisms in skin cancer are
discussed here. The efficiency of medicinal compounds can be increased by carriers through
targeted delivery, which is why liposomal carriers of silymarin have been investigated. There
is also a mention of its role in controlling the side effects caused by radiotherapy.

Keywords: Silymarin, Skin Cancer, Melanoma, Liposomal Carriers, Radiation
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