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Long-term maintenance of human pluripotent stem cells in defined media using 
recombinant protein
Julee Kim
Seoul National University, South Korea

Conventional human pluripotent stem cell (hPSC) cultures 
require high concentrations of expensive human fibroblast 
growth factor 2 (hFGF-2) for hPSC self-renewal and plurip-
otency in defined media for long-term culture. The hPSC 
culture media need to be changed every day partly due 
to the hFGF-2 thermal instability in solution at 37°C. It has 
been known that the binding site of human DJ-1 (hDJ-1), 
also known as PARK-7 is FGF receptor-1. In the present study, 
for the first time, we have demonstrated that recombinant 
protein human FGF-2 can replace hDJ-1 in the essential eight 
media to maintain the pluripotency of H9 human embryonic 
stem cells (hESCs) under feeder-free conditions. After more 
than ten passages, H9 hESCs cultured with human FGF-2 or 
human DJ-1 successfully sustained the distinctive hESC mor-
phology. Furthermore, H9 hESCs revealed high expression 
levels of pluripotency markers including SSEA4, Tra1-60, Oct4, 
Nanog, and Alkaline phosphatase. DNA microarray revealed 
that more than 97% of the 21,448 tested genes, including the 
pluripotency markers, Sox2, Nanog, Klf4, Lin28A, Lin28B, and 
c-Myc, have similar mRNA levels between the two groups. 
Karyotyping revealed no chromosome abnormalities in both 
groups. They also differentiated sufficiently into three germ 
layers by forming in vitro embryoid bodies and in vivo ter-
atomas. There was the moderate difference in H9 hESCs in 
both groups was shown in the real-time PCR assay using 
several pluripotency markers and three germ layer markers. 
The proliferation rate measured at different concentrations 
of growth factors and the structural analysis of mitochondria 

using transmission electron microscopy demonstrated the 
distinguishable feature of H9 hESCs in two groups, namely 
hFGF2 and hDJ-1. On the whole, in-house-made recombi-
nant protein hDJ-1 can maintain the self-renewal and the 
pluripotency of H9 hESCs in a feeder-free system for the long 
term without alteration of their characteristics.

Recent Publications
1.	 Kim J, et.al. (2021),  DJ-1 Can Replace FGF-2 for Long-Term Culture 

of Human Pluripotent Stem Cells in Defined Media and Feeder-Free 
Condition, Int J Mol Sci  22(11):5954

2.	  Kim J, et.al.(2021), Prokaryotic soluble overexpression and 
purification of oncostatin M using a fusion approach and genetically 
engineered E. coli strains, Int J Mol Sci;22(11):5954.
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Nanoparticles future in energy and mass transportation field
Waqar Ahmed
Malaysia Japan International Institute of Technology (MJIIT), Malaysia

Since the last few eras, numerous studies have been con-
ducted on nanofluids research containing metal oxides, 
Graphene, carbon-based, and their composites/hybrid are 
rapidly growing in the energy-saving field. Outmoded vary-
ing heat exchanging fluids with the addition of nanoparticles 
sized (<100 nm) freely suspended in them are called nanoflu-
ids. Nanofluids proved their enhanced heat transfer proper-
ties as compared to conventional fluids, despite numerous 
inconsistencies in outcomes by different researchers. The 
fundamental objective to do this comprehensive research is 
to optimize the synthesis techniques of nanoparticles, prepa-
ration methods for nanofluids, and detailed applications in 
the area of the Heat exchanger, Energy, and Mass Transfer, 
and Heat convection with enhanced thermo physical proper-
ties. The five different nanoparticle synthesis techniques are 
presenting a hereafter-detailed literature review. Additional-
ly, a brief study about preparation methods for nanofluids 
and their echo-friendly functionalization is also a major fo-
cus of this study. Different applications of metal oxide, car-
bon-based and hybrid nanofluids with their thermos-phys-
ical properties are presented here. The detailed review on 
synthesis and preparation of nanofluids along with thermo 
physical properties comprises the positive effects of different 
nanofluids for enhanced energy transportation in different 
heat different heat exchangers.

Recent Publications
1.	 Ahmed, W., Kazi, S. N., Chowdhury, Z. Z., Johan, M. R. B., Mehmood, 

S., Soudagar, M. E. M., ... & Ahmad, M. S. (2021). Heat transfer 
growth of sonochemically synthesized novel mixed metal oxide 
ZnO+ Al2O3+ TiO2/DW based ternary hybrid nanofluids in a square 
flow conduit. Renewable and Sustainable Energy Reviews, 145, 
111025.

2.	 Ahmed, W., Kazi, S. N., Chowdhury, Z. Z., Johan, M. R. B., Mehmood, 
S., Soudagar, M. E. M., ... & Ahmad, M. S. (2021). Experimental 
study on well Dispersed and Stable New ZnO-EG@DW Nanofluids 
for enhanced energy transportation in a Square Heat Exchanger; 
Renewable and Sustainable Energy Review 

3.	 Ahmed, W., Chowdhury, Z. Z., Kazi, S. N., Johan, M. R. B., Abdelrazek, 
A. H., Fayaz, H., ... & Khan, T. Y. (2021). Experimental evaluation 
and numerical verification of enhanced heat transportation by 
using ultrasonic assisted nanofluids in a closed horizontal circular 
passage. Case Studies in Thermal Engineering, 26, 101026. 

4.	 Ahmed, W., Chowdhury, Z. Z., Kazi, S. N., Johan, M. R., Akram, N., 
& Oon, C. S. (2020). Effect of ZnO-water based nanofluids from 
sonochemical synthesis method on heat transfer in a circular flow 
passage. International Communications in Heat and Mass Transfer, 
114, 104591.

5.	 Ahmed, W., Kazi, S. N., Chowdhury, Z. Z., Johan, M. R. B., Soudagar, 
M. E. M., Mujtaba, M. A., ... & Kamangar, S. (2020). Ultrasonic 
assisted new Al2O3@ TiO2-ZnO/DW ternary composites nanofluids 
for enhanced energy transportation in a closed horizontal circular 
flow passage. International Communications in Heat and Mass 
Transfer, 105018
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Electrochemical performance of transition metal sulfide by employing different 
synthesis techniques for hybrid batteries
Umer Aziz, Muhammad Zahir Iqbal
GIK Institute of Engineering Sciences and Technology, Pakistan

Hybrid batteries have gained peculiar attention in the ener-
gy storage domain. However, they still lack to accommodate 
high specific energy (Es) and power density (Ps) demands. 
Therefore, the performance enhancement of supercapac-
itors by utilizing various electrode materials with superior 
electrochemical activities is desired. Herein, we have studied 
various manganese-based nanomaterials for hybrid battery 
applications. Initially, we synthesized manganese sulfide 
(MnS) via a sonochemical approach and later synthesized 
it through the hydrothermal method. The structural, mor-
phological, and elemental studies were performed by X-ray 
diffraction (XRD), scanning electron microscopy (SEM), and 
energy-dispersive X-ray spectroscopy (EDX). At first, the elec-
trochemical characteristics of MnS materials were studied in 
both three and two-electrode setups. The electrode with su-
perior outcomes in three-electrode cells was studied further 
as a positive electrode with activated carbon (AC) in the ASC 
device. The S2//AC ASC displayed enhanced energy of 62.5 
Wh kg-1 at a power of 1700 W/kg (2 A/g). Besides, the device 
obtained high power of 5950 W/kg and achieved an energy 

of 10.13 Wh kg-1. Furthermore, a simulation approach was 
scrutinized to verify the capacitive and diffusive contribu-
tions. The results obtained predict strontium sulfides to be 
efficient materials for asymmetric supercapacitor applica-
tions.

Recent Publications
1.	 Muhammad Zahir Iqbal, Umer Aziz (2022): Supercapattery: 

Merging of battery-supercapacitor electrodes for hybrid energy 
storage devices. Journal of Energy Storage. Elsevier Publishing 
Company. 46, 103823, 2022
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Toxic effect of iron oxide nanoparticles, silver nanoparticles and their mixture on 
heart, brain and lung of male rats
Abdelsalam Abuzreda
Benghazi University, Libya

Humans are exposed to nanoparticles (NPs) from ambient 
air and certain workplaces. The data on the potential health 
hazards of NPs exposure is limited. From the literature, there 
is not enough data on cardiotoxicity, neurotoxicity, and lung 
toxicity induced by the co-exposure to iron oxide nanopar-
ticles (Fe2O3NPs) with silver nanoparticles (AgNPs). There-
fore, the present study aimed to investigate the toxic effect 
of Fe2O3NPs, AgNPs alone or in combination on the brain, 
heart, and lungs of male rats. Animals were divided into 4 
equal groups. Group 1 served as control, group 2 was admin-
istered orally with Fe2O3NPs (5 mg/kg BW; >50 nm), group 
3 was treated intraperitoneally with AgNPs (50 mg/kg BW; 
>100 nm) and group 4 was administered with the mixture of 
Fe2O3NPs plus AgNPs. Animals were treated every day for 79 
days. The present results showed that at the molecular level 
Fe2O3NPs, AgNPs, and their mixture showed marked DNA 
fragmentation as a hallmark of cell death. At the gene ex-
pression level Fe2O3NPs, AgNPs, and their mixture showed 
significant suppression of the mitochondrial transcription 
factor A (mtTFA) gene, while showing significant induction 
of peroxisome proliferator activator receptor gamma-co-
activator 1α (PGC-1α) gene. Both genes; mtTFA and PGC-1α 
are involved in the regulation of mitochondrial biogenesis 
and function. Fe2O3NPs, AgNPs, and their mixture caused a 
significant decrease in final body weight, body weight gain, 
serotonin, dopamine, acetylcholine esterase, paraoxonase 1, 
antioxidant enzymes (GST, SOD, CAT, and GPX), total antioxi-
dant capacity, and reduced glutathione in brain, heart, lung, 
and plasma. Whereas, Fe2O3NPs, AgNPs, and their mixture 
resulted in a significant increase in norepinphrineiron, ace-
tylcholine, creatine kinase, thiobarbituric acid-reactive sub-
stances, nitric oxide, tumor suppressor gene p53, tumor ne-
crosis factor-α, interliukin-6, and lipid profiles. Fe2O3NPs, Ag-
NPs, and their mixture showed histology changes alteration 
in the brain, heart, and lung. In conclusion, the obtained data 
showed that Fe2O3NPs, and AgNPs alone and in combina-
tion induced neurotoxicity, cardiotoxicity, and lung toxicity. 

The toxic effects of the combination of Fe2O3NPs with Ag-
NPs were more pronounced than each one.

Keywords: Iron oxide nanoparticles; Silver nanoparticles: 
Male rats; Oxidative stress; Antioxidants; cardiotoxicity, neu-
rotoxicity, and lung toxicity, Cytokines; Mitochondrial tran-
scription factor A peroxisome proliferator activator receptor 
gamma-coactivator 1α, Biochemical and histology changes.

Recent Publications
1.	 Mosa IF, Abd HH, Abuzreda A, Yousif AB, Assaf N. (2021) Chitosan 

and curcumin nanoformulations against potential cardiac risks 
associated with hydroxyapatite nanoparticles in Wistar male rats. 
International Journal of Biomaterials. Jul 29;2021

2.	 Yousif AB, Mosa IF, Abd HH, Abuzreda A, Assaf N,.(2020) Bio-
evaluation of the role of chitosan and curcumin nanoparticles in 
ameliorating genotoxicity and inflammatory responses in rats’ 
gastric tissue followed hydroxyapatite nanoparticles’ oral uptake. 
Toxicology Research. Jul;9(4):493-508.

3.	 Yousef MI, Abuzreda AA, Kamel MA, (2019). Cardiotoxicity and lung 
toxicity in male rats induced by long-term exposure to iron oxide 
and silver nanoparticles. Experimental and therapeutic medicine. 
Dec 1;18(6):4329-39. 

4.	 Yousef MI, Abuzreda AA, Kamel MA (2019). Neurotoxicity and 
inflammation induced by individual and combined exposure to 
iron oxide nanoparticles and silver nanoparticles. Journal of Taibah 
University for Science. Dec 11;13(1):570-8.
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Metal oxides nano-size and polymers added MWCNTs for hydrocarbons and dyes 
removal from water
Thamer Adnan Abdullah1,2, Tatjana Juzsakova1, Ali D. Salman1, Rashed T. Rasheed2, Balázs Zsirka1, Sebestyen 
Viktor1

1 University of Pannonia, Hungary
2 University of Technology, Baghdad

The increasing population around the world increases the 
demand for fossil fuels which led to an increased probability 
of oil shipping accidents and oil spill possibilities. Discharge 
of byproducts of dyes production industries into water sourc-
es, make the biggest challenges for researchers to produce 
cost-effective processes and environmentally friendly water 
treatment. In this work, different polymers and metal oxides 
nanosize were added to MWCNTs and applied for hydro-
carbons (kerosene cut and toluene) and dye removal from 
water. Firstly MWCNTs were oxidized using strong acids. 
Then different polymers: polyethylene (PE) and poly-N-iso-
propylacrylamide-co-butylacrylate (P-NIPAM) were added to 
Fe/MWCNTs for kerosene and toluene removal from water. 
The physio-sonication method was used for the preparation 
of nanocomposites. In another hand, our group also mod-
ified other nano sorbents (metal oxides nanocomposites 
like V2O5, CeO2, and their nanocomposites were added to 
MWCNTs for kerosene and dyes removal from water). 

In order to confirm the adsorption behavior of the kerosene/
toluene, three kinetic models were applied including the 
pseudo-first-order, the pseudo-second-order, and the Intra 
particle diffusion model is commonly known as the weber 
morris kinetic model was applied. While Langmuir and Fre-
undlich's isotherm models were used to calculate the iso-
therm constants. The fresh and modified MWCNTs were 
characterized using XRD, SEM, TEM, EDX, FTIR, Raman, TGA 
and BET. Polymers nanocomposites and metal oxides nano-
size modified MWCNTs were greatly increased the removal 
efficiency and sorption capacity for parent MWCNTs towards 
hydrocarbons and dyes removal from water. 

The increasing population around the world increases the 
demand for fossil fuels which led to an increased probability 
of oil shipping accidents and oil spill possibilities. Discharge 
of byproducts of dyes production industries into water sourc-
es, make the biggest challenges for researchers to produce 
cost-effective processes and environmentally friendly water 

treatment. In this work, different polymers and metal oxides 
nanosize were added to MWCNTs and applied for hydro-
carbons (kerosene cut and toluene) and dye removal from 
water. Firstly MWCNTs were oxidized using strong acids. 
Then different polymers: polyethylene (PE) and poly-N-iso-
propylacrylamide-co-butylacrylate (P-NIPAM) were added to 
Fe/MWCNTs for kerosene and toluene removal from water. 
The physio-sonication method was used for the preparation 
of nanocomposites. In another hand, our group also mod-
ified other nano sorbents (metal oxides nanocomposites 
like V2O5, CeO2, and their nanocomposites were added to 
MWCNTs for kerosene and dyes removal from water). 

In order to confirm the adsorption behavior of the kerosene/
toluene, three kinetic models were applied including the 
pseudo-first-order, the pseudo-second-order, and the Intra 
particle diffusion model is commonly known as the weber 
morris kinetic model was applied. While Langmuir and Fre-
undlich's isotherm models were used to calculate the iso-
therm constants. The fresh and modified MWCNTs were 
characterized using XRD, SEM, TEM, EDX, FTIR, Raman, TGA 
and BET. Polymers nanocomposites and metal oxides nano-
size modified MWCNTs were greatly increased the removal 
efficiency and sorption capacity for parent MWCNTs towards 
hydrocarbons and dyes removal from water. 

Recent Publications
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Cuong LP, Jakab M, Zsirka B, Kułacz K, Sebestyén (2022), V. V2O5, 
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from water. Chemosphere, 287, 132310. https://doi.org/10.1016/j.
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Structural evolution and correlation with thermoelectric properties in various 
materials
Norbert M. Nemes
Universidad Complutense de Madrid, Spain
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A good thermoelectric material must have a high Seebeck 
coefficient (S), be a good electrical conductor, and be a good 
thermal insulator. The efficiency of a thermoelectric is com-
monly characterized by its thermoelectric figure of merit, 
zT=σS2T/κ. Thermoelectrics could play an important role in 
saving energy in the future, sustainable, economy, if only 
they had a zT>4. Today, the best materials, commercial highly 
doped semiconductors, do not exceed by much zT ~ 1, while 
state-of-the-art zT reported very recently in materials such 
as SnSe, GeTe or skutterudites do not exceed zT ~ 2.5. The 
electrical (σ) and thermal (κ) conductivity in metals is tied by 
the Wiedemann-Franz law. However, κ also has an import-
ant contribution in semiconductors due to the vibrations of 
the crystal lattice. There are several strategies pursued to 
improve thermoelectric properties, including the so-called 
"phonon glass, electric crystal" (PGEC) with great promi-
nence. It is based on decreasing κlatt in different ways while 
preserving the good electronic properties (S and σ). 

We use several, far from equilibrium, synthesis methods 
to obtain thermoelectric materials with promising proper-
ties. We characterize the static and dynamic structure with 
neutron scattering and synchrotron X-ray diffraction, with 
Rietveld refinement analysis to obtain both the crystalline 
structure and the dynamics of the constituent atoms through 
thermal factors (atomic displacement parameters).

We correlate this structure with the thermoelectric prop-
erties, in particular with the contribution of the crystalline 
network to the thermal conductivity in families of materials 
of SnSe and its alloys with various metallic elements, alloys 
of Bi2Te3 with Sb and Se, and skutterudites of CoSb3 filled 
with rare earth and alkali or alkaline earth atoms. In this talk 
several results of these material families will be described, al-
ways aiming to establish correlations between the structural 
peculiarities with the observed properties.

Recent Publications
1.	 Norbert M Nemes, Javier Gainza, Federico Serrano-Sánchez, João 

EFS Rodrigues, Yves Huttel, Oscar J Dura, Michael M Koza, María 
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Simon, José Luis Martínez, José Antonio Alonso, (2020)“High-
Performance n-type SnSe Thermoelectric Polycrystal Prepared by 
Arc-Melting”,Cell Reports Physical Science (12) 100263

2.	 Norbert M Nemes,Javier Gainza, Federico Serrano‐Sánchez, João 
E Rodrigues, Jesús Prado‐Gonjal, Neven Biskup, Oscar J Dura, José 
L Martínez, François Fauth, José A Alonso,(2020), “Unveiling the 
Correlation between the Crystalline Structure of M‐Filled CoSb3 
(M = Y, K, Sr) Skutterudites and Their Thermoelectric Transport 
Properties” Advanced Functional Materials 30 (36) 2001651 

3.	 Norbert M Nemes, Bálint Náfrádi, Péter Szirmai, Massimo Spina, 
Andrea Pisoni, Xavier Mettan,, László Forró, Endre Horváth (2020) 
“Tuning ferromagnetism at room temperature by visible light” 
Proceedings of the National Academy of Sciences 117 (12) 6417-
6423
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Nanoletters 21 (1) 216-221
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Krisztián Szigeti, Etelka Tombácz, Angela Jedlovszky-Hajdu (2022) 
“An Implantable Magneto-Responsive Poly (aspartamide) Based 
Electrospun Scaffold for Hyperthermia Treatment” Nanomaterials 
12 (9) 1476 
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Graphene coatings - A disruptive approach for mitigation of corrosion
Raman Singh
Monash University, Australia

Corrosion and its mitigation costs dearly (any developed 
economy loses 3-4% of GDP due to corrosion, which trans-
lates to ~$250b to annual loss USA). In spite of traditional 
approaches to corrosion mitigation (e.g., the use of corrosion 
resistance alloys such as stainless steel and coatings), loss of 
infrastructure due to corrosion continues to be a vexing prob-
lem. So, it is technologically as well as commercially attrac-
tive to explore disruptive approaches for durable corrosion 
resistance. Graphene has triggered unprecedented research 
excitement for its exceptional characteristics. The most rele-
vant properties of graphene as a corrosion resistance barrier 
are its remarkable chemical inertness, impermeability, and 
toughness, i.e., the requirements of an ideal surface barri-
er coating for corrosion resistance. However, the extent of 
corrosion resistance has been found to vary considerably in 
different studies. The author’s group has demonstrated an 
ultra-thin graphene coating to improve the corrosion resis-
tance of copper by two orders of magnitude in an aggressive 
chloride solution (i.e., similar to sea water). In contrast, other 
reports suggest the graphene coating actually enhances the 
corrosion rate of copper, particularly during extended expo-
sures. The author's group has investigated the reasons for 
such contrast in corrosion resistance due to graphene coat-
ing as reported by different researchers. On the basis of the 
findings, the author’s group has succeeded in demonstrat-
ing of durable corrosion resistance as a result of the devel-
opment of suitable graphene coating. The presentation will 
also assess the challenges in developing corrosion-resistant 
graphene coating on most common engineering alloys, such 
as mild steel, and present results demonstrating circumven-
tion of these challenges.

Keywords: Iron oxide nanoparticles; Silver nanoparticles: 
Male rats; Oxidative stress; Antioxidants; cardiotoxicity, neu-

rotoxicity, and lung toxicity, Cytokines; Mitochondrial tran-
scription factor A peroxisome proliferator activator receptor 
gamma-coactivator 1α, Biochemical and histology changes.
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Sustainable development in the Energy and environment due to involvement of 
Nanotechnology
Sawan Graak, Madhu Yadav
Kurukshetra University,  India

Nanotechnology is the engineering that works on the mo-
lecular scale. Nanotechnology is improving rapidly and im-
proving human life in many aspects. We are witnesses to the 
growth of Nanotechnology in the past two decades. Nano-
technology plays a key role in many sectors whereas Energy 
and Environment are also part of it. Energy and Environment 
are the two important keys to sustainable living. In the cur-
rent scenario, the world is looking for the window that can 
help us in reducing the wastage of energy and reduction in 
pollutants. In the Environment, Nanotechnology is used in 
waste management Air Pollution, Water and Wastewater 
Treatment, and Nanomaterials safety. However, In the case 
of Energy, Nanotechnology is used in environment-friendly 

Clean energy, energy production, power transmission, Stor-
age of energy and conversion, Thermal Insulation, and Solar 
Power.
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Synthesis, characterization, and biological activities of meso-tetraphenylPorphyrin 
Schiff bases
Mian Gul Sayed, Fazal Mabood
University of Swat, Pakistan

Novel porphyrin Schiff bases were synthesized by a sim-
ple Schiff base condensation in refluxing 5-(4-amino-
phenyl)-10,15,20-triphenylporphyrin ( ATTP) between 2,3 
dimethoxybenzaldehyde and 2,3,4-trimethoxybenzalde-
hyde. The newly synthesized porphyrin Schiff bases were 
characterized on the basis of their chemical properties and 
spectral data. the synthesized compounds showed analgesic, 
anti-inflammatory, and antibacterial activities.
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Nanotechnology role in the long-term sustainability of water resources
Ahmed Mohamed Hesham1, Rafat Moustafa2

1 Suez Canal University, Egypt
2 Al-Azhar University,  Egypt.

Today's scientific problems in industrial wastewater treat-
ment and drinking water treatment are enormous. The 
scientific community has been challenged to move toward 
newer breakthroughs and technologies as part of a global 
strategy for environmental conservation and ecological bio-
diversity. Our focus is on nanotechnology in environmental 
engineering, and future trends in water and wastewater 
treatment. Because water is necessary for life. Freshwater 
makes up only 2.5 percent of the total amount of water on 
the planet. Also, many people die because of a lack of clean 
and safe drinking water than because of conflict, terrorism, 
or weapons of mass destruction.  Water contamination is 
growing increasingly complex and harder to eliminate as the 
world's population grows. Many regions of the world are 
confronting multiple issues in providing a sustainable supply 
of water because of global climate change, and the size of 
these challenges is fast increasing. As a result, wastewater 
reuse is becoming increasingly widespread. Treatment of 
polluted wastewater is necessary for healthy living due to 
the presence of water contaminants such as heavy metals, 
organic pollutants, and a variety of other complex substanc-
es. Nanotechnology has the potential to create efficient, 
cost-effective, and environmentally sustainable solutions 
for providing clean water and drinkable water for human 
consumption. Various methods of water purification, such 
as sedimentation, filtering, and chemical or biological deg-
radation, are incapable of destroying new contaminants. As 
a result, nanotechnology-based devices hold promise in the 
treatment of water and wastewater. The rapid and contin-
uous advancements in nanotechnology tools hold a lot of 
promise for future water quality concerns. Our work briefly 
discusses nanotechnology's recent advancements and uses 
in wastewater treatment. Numerous creative ways for cre-
ating nanoparticles and subsequently using them for waste-

water treatment are discussed. These techniques range from 
the development of nanomaterial-based membranes to the 
use of catalysts to break down harmful chemicals. 
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Synthesis and characterization V2O5/SiO2 nano catalyst 
Ali Alnazaa Alhamad, M.N.Alaya
Aleppo University, Syria

Catalysis plays a major role in chemical, physical, and bio-
logical sciences. It has become, over the years, one of the 
most important fields in chemistry, as some 85%-90% of 
industrial processes include at least one catalytic step and, 
more recently, in environmental chemistry. The main role of 
a catalyst is to decrease the activation energy of a chemical 
reaction and, in a multiproduct reaction, to favor the most 
important one, i.e. to favor selectivity which is now a major 
concern to avoid at most the formation of unwanted byprod-
ucts, even at the expense of the reaction activity.
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Thin-film (FTO/BaTiO3/AgNPs) for enhanced piezo-photocatalytic degradation of 
methylene blue and ciprofloxacin in wastewater
Daniel Masekela, Nomso H. Mbita and Nonhlangabezo Mabuba
University of Johannesburg, South Africa

Advanced oxidation processes (AOPs) including photoca-
talysis and piezocatalysis have been extensively used for 
wastewater treatment. In this study, barium titanate/silver 
nanoparticles (BaTiO3/AgNPs) was fabricated and supported 
on Fluorine-doped Tin Oxide (FTO) glass to produce thin-film 
(FTO/ BaTiO3/AgNPs) for the degradation of organic waste 
pollutants (Methylene blue and Ciprofloxacin). The prepared 
piezo-photocatalyst materials were characterized by XRD, 
SEM, TEM, EDS, UV- DRS, TGA, PL, BET, EIS, and chrono-
amperometry. The UV-DRS showed surface plasmon reso-
nance (SPR) of Ag nanoparticles on the surface of BaTiO3 at a 
wavelength of 505 nm. TEM images revealed the average Ag 
nanoparticles size deposited on the surface of BaTiO3 to be 
in the range of 10-15 nm. The chronoamperometry showed 
that the photoreduction of silver nanoparticles (AgNPs) onto 
BaTiO3 (BTO) resulted in piezo-electrochemical current en-
hancement from 0.24 mA to 0.38 mA. The composites (FTO/
BaTiO3/AgNPs) achieved a higher degradation of MB and CIP 
when the photocatalysis and piezocatalysis processes were 
merged. Under both ultrasonic vibration and UV light expo-
sure, FTO/BTO/AgNPs degraded about 72 % and 98 % of CIP 
and MB from wastewater, respectively. These piezoelectric 
thin films were shown to be efficient and reusable even after 
3 cycles, suggesting that it is highly stable. Furthermore, the 
reactive oxygen species (ROS) studies demonstrated that hy-
droxyl radicals (•OH) were the most effective species during 

the degradation of MB, with minor superoxide radicals (•O2-
) and holes (h+). From this study, we were able to show that 
these materials can be used as multifunctional materials as 
they were able to degrade both the dye and pharmaceutical 
pollutants. Moreover, they were more efficient through the 
piezo-photocatalytic process.
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Hepatotoxicity by paracetamol and role of curcumin nanoparticles antioxidants as 
protective agents
Abdelsalam Abuzreda
Benghazi University, Libya

Humans are exposed to nanoparticles (NPs) from ambient 
air and certain workplaces. The data on the potential health 
hazards of NPs exposure is limited. From the literature, there 
is not enough data on cardiotoxicity, neurotoxicity, and lung 
toxicity induced by the co-exposure to iron oxide nanopar-
ticles (Fe2O3NPs) with silver nanoparticles (AgNPs). There-
fore, the present study aimed to investigate the toxic effect 
of Fe2O3NPs, AgNPs alone or in combination on the brain, 
heart, and lungs of male rats. Animals were divided into 4 
equal groups. Group 1 served as control, group 2 was admin-
istered orally with Fe2O3NPs (5 mg/kg BW; >50 nm), group 
3 was treated intraperitoneally with AgNPs (50 mg/kg BW; 
>100 nm) and group 4 was administered with the mixture of 
Fe2O3NPs plus AgNPs. Animals were treated every day for 79 
days. The present results showed that at the molecular level 
Fe2O3NPs, AgNPs, and their mixture showed marked DNA 
fragmentation as a hallmark of cell death. At the gene ex-
pression level Fe2O3NPs, AgNPs, and their mixture showed 
significant suppression of the mitochondrial transcription 
factor A (mtTFA) gene, while showing significant induction 
of peroxisome proliferator activator receptor gamma-co-
activator 1α (PGC-1α) gene. Both genes; mtTFA and PGC-1α 
are involved in the regulation of mitochondrial biogenesis 
and function. Fe2O3NPs, AgNPs, and their mixture caused a 
significant decrease in final body weight, body weight gain, 
serotonin, dopamine, acetylcholine esterase, paraoxonase 1, 
antioxidant enzymes (GST, SOD, CAT, and GPX), total antioxi-
dant capacity, and reduced glutathione in brain, heart, lung, 
and plasma. Whereas, Fe2O3NPs, AgNPs, and their mixture 
resulted in a significant increase in norepinphrineiron, ace-
tylcholine, creatine kinase, thiobarbituric acid-reactive sub-
stances, nitric oxide, tumor suppressor gene p53, tumor ne-
crosis factor-α, interliukin-6, and lipid profiles. Fe2O3NPs, Ag-
NPs, and their mixture showed histology changes alteration 
in the brain, heart, and lung. In conclusion, the obtained data 
showed that Fe2O3NPs, and AgNPs alone and in combina-
tion induced neurotoxicity, cardiotoxicity, and lung toxicity. 

The toxic effects of the combination of Fe2O3NPs with Ag-
NPs were more pronounced than each one.

Keywords: Iron oxide nanoparticles; Silver nanoparticles: 
Male rats; Oxidative stress; Antioxidants; cardiotoxicity, neu-
rotoxicity, and lung toxicity, Cytokines; Mitochondrial tran-
scription factor A peroxisome proliferator activator receptor 
gamma-coactivator 1α, Biochemical and histology changes.
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