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Alexander Soldatov*, Daria Kirsanova, Zaira Gadzhimagomedova, 
Vladimir Polyakov, Petr Zolotukhin and Mikhail Soldatov
Southern Federal University, Rostov-on-Don, Russia

Nanocompozites for X-ray Photonynamic Therapy of Deep Tumor Tissues

Photodynamic therapy (PDT) which is limited to the shallow tissue penetration (< 1 cm) of 
visible light. Since the PDT process can be initiated in deep tissues by X-ray irradiation 

(X-ray induced PDT, or XPDT), it has a great potential to treat tumors in internal organs. The 
presentation discusses the principles of photodynamic therapy (PDT), the main focus being on 
various nanoparticles used with or without photosensitizers, which allow the conversion of X-ray 
irradiation into UV-visible light. Much attention is given to the synthesis of nanoparticles and 
analysis of their characteristics such as size and spectral features. The developed microwave 
synthesis of X-ray nanophosphors based on BaGdF5 doped with rare-earth ions made it possible 
to obtain nanoparticles 3-17 nm in size with a significant decrease (at least an order of magnitude) 
in the synthesis time compared to the traditional solvothermal method. Using cytotoxicity testing 
and the flow cytometry cellular ROS assay, we demonstrated that the both nanoformulations 
were generally non-toxic at the tested concentration within one cell-cycle, while on biochemical 
level caused fast (within one hour) induction of nuclear and mitochondrial ROS. This research 
was funded by Russian Science Foundation grant number 19-15-00305.
Keywords: Nanocomposites, Oncology, X-ray Photodynamic Therapy 

Biography:
Professor Alexander Soldatov graduated in Physics from Rostov State University (Russia) in 1977 and got PhD (1982) and 
Habilitation (1997) degrees in Materials Science from the same university. He spent his PostDoc as Rome La Sapienza university 
with professor Antonio Bianconi. Prof. Soldatov several times has been visiting professor at University of Western Ontario 
(Canada), La Sapienza university (Italy), Antwerp university (Belgium), Nijmegen university (The Netherlands) and Senior 
researcher at DESY (Germany), LNF (Italy) synchrotron radiation facilities. Professor Soldatov with his PhD student Grigory 
Smolentsev developed and introduced FitIt approach for obtaining 3D local atomic structure parameters from x-ray absorption 
spectra (XANES). He organized multidisciplinary the Smart Materials Research institute at Southern Federal university of 
Russia. The main fields of research are synchrotron operando nanocharacterization of nanostructured materials including 
machine learning algorithms, supercomputer design and synthesis of advanced materials for catalysis, energy and bio-medical 
applications.

DOI: 10.51219./materialsscienceforum.2020.6.AlexanderSoldatov
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Fedoniuk L. Ya1*, Khavtur V.O2

1Doctor of Medical Sciences, Professor, Head of the Medical Biology Department, I. 
Horbachevsky Ternopil National Medical University
2PhD student, Medical Biology Department ,I. Horbachevsky Ternopil National Medical 
University

The Structure of the Tendinous Cords of Mitral and Tricuspid Heart Valves in 
Fetuses in Norm

The aim of our study was to investigate the morphological structure of the tendinous 
chords of the atrioventricular heart valves of fetuses with the help of macroscopic, light 

microscopic, histochemical, immunohistochemical methods and method of three-dimensional 
computer reconstruction. Using complex methods were investigated the mechanisms of 
formation of tendinous chords. During immunohistochemical study of the tendinous chords was 
positive reaction: CD34+; α-SMA+ TA NF+. Using the method of three-dimensional computer 
reconstructions was obtained model of the tendinous chords, which displays its histoarchitecture.
Background. Description valvular heart devoted a lot of fundamental works, but there are still 
many unexplored issues that are associated with the age structure of its structural components: 
valves, papillary muscle and tendinous chords. Given the fact that the valve apparatus of the 
heart bears a heavy functional load and changes over time, the study of individual change heart 
valve apparatus and its components is important.
Aim. The aim of the research was to study the morphological structure of the tendinous chords 
atrioventricular heart valves of the fetuses using macroscopic, light micrfoscopic, histochemical, 
immunohistochemical methods and method of three-dimensional computer reconstruction.
Objects and methods. The research material was 80 atrioventricular heart valves of fetuses of 
13-40 weeks of embryonic development (85,0-370,0 mm TKD).
Results. As a result, the macroscopic examination of the fetuses’ heart of 19-40 weeks of 
embryonic development (180,0-370,0 mm TKD) we established that the valves of the mitral valve 
and tricuspid valve of the heart associated with a corresponding papillary muscle with the help of 
tendinous chords, which had the appearance of a thin fibrous strands. We found that the place 
of fixation of the majority of the tendinous chords in fetuses there is a free edge of the valve’s 
atrioventricular valves of the heart. The greatest number of the tendinous chords was observed 
in the back valve of the mitral valve. Macroscopic examination of the hearts of the fetuses gives 
the opportunity to say that when connecting to valve tendinous chords divided by dichotomy way. 
Each division of the thickness of the tendinous chords is reduced. Studies performed using light 
microscopy showed that the surface of tendinous chords covered by endocardium consisting of 

DOI: 10.51219./materialsscienceforum.2020.7.FedoniukYa
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a surface layer of endothelial cells. Under the endothelium in the tendinous chords was localized 
subendothelium layer, in which was found to be elastic fibers in the form of thin strips. Elastic 
fibers were undulating course and located parallel to collagen fibers, which is the basis of the 
tendinous chords had ordered arrangement. The basis of the tendinous chords formed by tightly 
packed, straight directed bundles of collagen. Immunohistochemical examination of the tendinous 
chords showed positive reaction: CD34+; α-SMA+ NF+. At the transition of the myocardium top 
of papillary muscles to the connective tissue of the tendinous chords was observed numerous 
arcuate blood vessels.
In the inner layers of tendinous chords among collagen fibers were parts of the “light zone”. 
The “light zone”, or the cells of the conduction system of the heart, met most of the places of 
separation of tendinous chords from the top of the papillary muscles. In the 3D modeling of 
tendinous chords of atrio-ventricular heart valves of the fetuses was found that the central part of 
the tendinous chords as mitral valve and tricuspid valve are formed of central dense collagenous 
core, which is surrounded by a peripheral located loose connective tissue. As a result of three-
dimensional computer reconstruction of the tendinous chords of atrio-ventricular heart valves 
was revealed that to the mitral valve goes up to 5 blood vessels, and to the tricuspid valve 
be sent not more than two blood vessels, which are large blood vessels and directed to heart 
valves, not branched. Blood vessels of the tendinous chords are in a kind of “cases” in which 
there are no cellular elements.
Conclusions. Thus, studies carried out using macroscopic method showed that mainly the place 
of fixation of the tendinous chords are the free edge of the flaps of the valves. The greatest number 
of the tendinous chords was observed in the back flap of the mitral valve. Studies performed 
using light microscopy showed that the surface of the tendinous chords of fetuses is covered 
with endothelium, their basis is formed by tightly packed bundles of collagen fibers, between 
which lies a large number of fibroblasts and cells of the cross-striated muscle tissue. Immuno 
histochemical method the study revealed a positive reaction for CD34+ endothelial cells, α-SMA+ 
smooth muscle cells and NF+ neurofilaments. Three-dimensional computer reconstruction of the 
tendinous chords of the atrio-ventricular heart valves gives an opportunity to claim that inside of 
the tendinous chords of the heart valves of fetus’s blood vessels are located.
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Girish M. Joshi
Institute of Chemical Technology Mumbai Jalna, Department of Engg Physics and Engg. 
Materials, Beej Sheetal Innovations Centre India

Recent Trends in Advanced Materials for engineering thermoplastic 
Applications

In the present era engineering thermoplastics playing highly crucial role from bucket to rocket. 
Product to process cycle of these thermoplastics accepted due to cost effective, performance 

and easy for recycling. This presentation deals with a survey on the performance properties of 
engineering grades of thermoplastic composites.  The utility of thermoplastics is focussed for 
coatings, insulation, thermal sealing, lubrication, bearings, and clinical applications. High/low 
dielectric properties were engineered in many forms as a function of loading with advanced 
materials.  Complete material selection, processing and device fabrication of some engineering 
advanced composites were disclosed with further future prospectus.
Keywords: Engineering Thermoplastics, Advanced Materials, Graphene, Processing

Biography:
Dr. Girish Mukundrao Joshi is presently Associate professor in engineering Physics and Engineering Materials at ICT Mumbai (off 
campus Marathwada) Jalna, of Maharashtra state(2018). He is having 20 years of teaching experience. He is visiting scientist at 
UCLM, Almaden Nano technology Laboratory, Spain (2009 and 2016) with Prof. Teresa Cuberes. He published 100+ articles in 
reputed international journals and credit of one patent. He is fellow of Maharashtra academy of sciences (2019). National best 
teacher awarded by Krishmurthy trust, Tirupati (2017). He was famous teacher in VIT Vellore (2010-2018). He produced seven 
doctorates and currently working three. He executed two research projects as chief investigator Naval Research Board (NRB), 
DRDO(2012-2015) and Dover India Industry(2017).
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K. SenthilKannan1

1Department of Physics / R&D, Edayathangudy G S Pillay Arts and Science College, 
Nagapattinam, 611002, (Autonomous Institute - Affiliated to Bharathidasan University – 
Tiruchirappalli 620024), Tamilnadu, India.

Tribological & Pharma Utilities of Nano Crystals and Nano Particles 

Crystalline materials are anisotropic in nature and nano crystals have good IC 50 value than 
macro parts in Anti-diabetic (AD) cases and in anti-inflammatory (AI) study too. Tribology 

is the main tool for analyze the stress and wear and tear of the samples for nano particles and 
nano crystals. Helical springs are best suited for the tribological work and influx studies and nano 
material are good exposure in bio utilities. Benzo pyran and coumarin are best suited for anti-
cancer (AC) work. Nano crystals by milling and nano materials in particles by green synthesis
Keywords: AD, AI, AC, IC50, Macro and Nano.

Biography:
Dr. K. Senthil Kannan obtained bachelor’s degree (B.Sc.,) in Physics from Thiru.Vi.Ka. Govt.College, Tiruvarur TN, India - affiliated 
to the Bharathidasan University, Trichy and master’s degree (M.Sc.,) in Physics from A.V.V.M. Sri Pushpam College, Poondi, 
Thanjavur TN, India - affiliated to the Bharathidasan University, Trichy and got Gold medal in M. Sc Degree. He obtained M. Phil 
degree in Physics from M.S. University, Tirunelveli, TN, India. He has passed the UGC (SLET) examination - an eligibility test 
for Lectureship in his first attempt, also He has completed M.B.A., PGDCA., B.Ed., C.I., M.A., D.C.A., and D.C.H. Also awarded 
(Doctrine of Letters) D.Litt., for his academic and research provision and achievements. He is having 21+ years of experience 
in Teaching and 15+ years (2 years – M.Phil., & 13+ Years – Ph.D.,) of research experience. Presently Professor, Director R&D, 
Vice-Principal & Research Scientist Edayathangudy G S Pillay Arts and Science College, Nagapattinam, TN, India - 611002. 
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Dr. Seyed Mostafa Hosseinpour Mashkani
University of Technology Sydney, Australia

Upconverting Nanoparticles for Biological Applications

Near infrared (NIR) excited lanthanide-doped up conversion nanoparticles (UCNPs), which 
have the ability to convert near infrared radiations with lower energy into visible radiations 

with higher energy, are emerging as a new type of fluorescent tag for biological purposes such 
as biological imaging, biological sensing/detection, development of point-of-care devices and 
drug delivery. UCNPs exhibit unique luminescent properties, including high penetration depth 
into tissues, low background signals, large Stokes shifts, sharp emission bands, decrease photo-
damage to biological specimens (e.g., RNA, DNA) due to lower energy NIR excitation,  low-cytotoxic 
to a broad range of cell lines, and high resistance to photobleaching which making UCNPs an 
attractive alternative source for overcoming current limitations in traditional fluorescent probes 
(e.g., organic dyes, fluorescent proteins, gold nanoparticles, quantum dots, and luminescent 
transition metal complexes). Conventional fluorophores are associated with several limitations, 
such as low photostability, auto-fluorescence, cytotoxicity and limited detection sensitivity.

Biography:
Dr. Seyed Mostafa Hosseinpour Mashkani, Institute for Biomedical Materials and Devices, School of Mathematical and Physical 
Sciences, Faculty of Science, University of Technology Sydney, he has done his Bachelor: B.Sc Applied Chemistry from Islamic 
Azad University of Qom, Iran and Master: Nano Technology from Jawaharlal Nehru Technological University India.  PhD: from 
the University of Technology Sydney. His area of Interests: Synthesis and applications of semiconductor nanomaterials, drug 
delivery, magnetic materials, and cancer therapy. 

DOI: 10.51219./materialsscienceforum.2020.11.SeyedMostafaHosseinpourMashkani
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“In situ Investigation of Lead Iodide Formation and the Influence of Cations 
on the Two-Step Hybrid Perovskite Solar Cells”

Dr. Dounya Barrit
King Abdullah University of Science and Technology, Saudi Arabia

Perovskite solar cells have attracted significant interest thanks to the impressive rise of their 
efficiency over the last few years to power conversion efficiency (PCE) of 25.5% in 2020. 

They are considered as an alternative to the existing expensive semiconductors due to their 
cheap and easy fabrication and processing potentially through solution coating techniques and 
their abundant elements. Using the two-step conversion process, high-quality perovskite films 
with high-quality and uniformity can be produced, however, this process still needs a deeper and 
fundamental understanding. In this presentation, we will introduce time-resolved investigation of 
the ink-to-solid conversion during the two-step solution process of hybrid perovskite formulations 
to study the solid-state microstructure and the solar cells devices’ properties in terms of the ink’s 
formulation, drying, and solidification process. We used several in situ diagnostic measurements 
such as grazing incidence wide-angle x-ray scattering (GIWAXS), quartz crystal microbalance 
with dissipation monitoring (QCM-D), and optical reflectance and absorbance all performed during 
spin coating, to monitor the nucleation and growth of crystalline phases, the mass deposition at 
the solid-liquid interface and the rigidity as well as the solution thinning behavior and the changes 
in optical absorbance of the precursor and perovskite. We demonstrated that the conversion 
of PbI2 to perovskite is largely dictated by the state of the PbI2 precursor film in terms of its 
solvated states from where the conversion can occur spontaneously and quite rapidly at room 
temperature without requiring further thermal annealing. Besides, we show that the choice of the 
cations determines both the conversion to perovskite and the optoelectronic properties of the 
devices as well as impacts the PCE of the solar cells.

Biography:
Dr Dounya Barrit obtained a Ph.D in Material Science and Engineering from King Abdullah University of Science and Technology 
(KAUST), Thuwal, Saudia Arabia. She also received a Master of Science Degree in Sustainable Energy Management and a 
Bachelor of Science Degree in Engineering and Management from Al Akhawayn University of Ifrane, Morocco. Dr Barrit worked 
extensively on developing processing-structure-property-performance relationships in hybrid perovskites and her research 
interest focus on bridging the lack of understanding in the liquid-to-solid phase transformation process during two-step deposition 
of hybrid perovskites and using this knowledge for improving the thin film quality for efficient solar cells. Presently, she is joining 
her expertise on the characterization of semiconductors’ materials, thin films deposition techniques, in situ investigation of 
phase transformation processes and perovskite solar cells to the amazing facilities at the Green Energy Park (GEP)/ Institut de 
Recherche en Energie Solaire et Energies Nouvelles (IRESEN) as the Head of Perovskite and Novel Photovoltaic Technologies 
Group.
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Anticancer activity of Au/ Chitosan core/shell nanoparticles against Hep-G2, 
Liver Cancer Cell Line 

Selvarani Subbiah*
Department of Zoology, Thiagarajar College, India

Gold nanoparticles (Au NPs) have brought to the forefront of cancer research in recent 
years because of their facile synthesis and surface modification, strongly enhanced and 

tunable optical properties as well as excellent biocompatibility feasible for clinic settings. In this 
present study, green synthesis of gold nanoparticles using aqueous leaf extract of C. quianensis 
used as a novel source of bio-reductants was evidenced. FT-IR spectra of Gold nanoparticles 
synthesized from C. quianensis showed intense peaks at 1127.44 cm−1, 1620.27 cm−1,  
3412.22cm−1 , 533.34 cm−1and 427.25 cm−1corresponding to aromatic compounds. SEM 
analysis of synthesized Gold nanoparticles showed the presence of polydispersed spherical gold 
nanoparticles. EDAX analysis showed the presence of strong elemental gold peak and oxygen 
peak. The oxygen peak might be due to the presence of biomolecules bound to the surface of the 
gold nanoparticles.DLS was used to measure the particle size in colloidal solution. The size of the 
gold nanoparticle was 59.4nm. The polydispersity index was found to be 0.286.The cytotoxicity 
effect is very high in biosynthesized AuNPs than 5FU and raw plant extraction against Hep G2 
cells. The synthesized AuNPs inhibited the growth of the cancer cells significantly, in a dose and 
duration dependent manner. DNA fragmentation assay confirmed the antiproliferative effect of of 
gold nanoparticles synthesized from the flower extract of Couroupita quianensis.  Synthesized 
nanoparticles showed well-defined fragmentation pattern in the cell line Hep G2. the plant extract 
derived gold nanoparticles exhibited strong cytotoxic effects against Hep G2, the liver cancer 
cells, which suggest that biologically synthesized gold nanoparticles have great potential to be 
used as novel anticancer agents for the treatment of liver cancer.

DOI: 10.51219./materialsscienceforum.2020.14.SelvaraniSubbiah
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Selvarani S, Moorthi PV, Saranya P, Abirami M 2015.  Anti-Cancer Activity of Silver Nanoparticl3e 
Synthesized from Stem Extract of ocimum Kilimandscharicum Against Hep-G2, Liver Cancer 
Cell Line, Journal of Nanotechnology & Nanoscience, Vol-1, Issue-1. KJNN-100103
Selvarani S, Vinayaga PM, Ramalakshmi M, Padmapriya S and Abirami M.   Ocimum 
Kilimandscharicum Leaf Extract Engineered Silver nanoparticles and Its Bioactivity. J Nanomater 
Mol Nanotechnol 2016, 5:2
Keywords: AuNPs, FTIR, SEM, EDAX, DLS, Hep G2 liver cancer cells

Biography:
Dr. S. Selvarani is an Associate Professor in Zoology at Thiagarajar College, affiliated to Madurai Kamarajar University, Madurai. 
India. She obtained her Master’s degree in Zoology from Jayaraj Annapackiam College for Women and Ph.d in Zoology from 
Kamarajar University, Madurai. Dr.S.Selvarani started her career in Thiagarajar College as a lecturer and currently continuing 
her teaching journey as an Associate professor. Even though her works pass through diversity of ants she confirms her interest 
towards nanotechnology, her current Research works focus on Nanotoxicology, Hereditary cancer.
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Assessing Electrical Properties of Novel Pani /Acrylic Composites For 3d 
Printing

Goretti Arias Ferreiro*, Ana I. Ares Pernas1, Aurora Lasagabáster-Latorre2, María V. 
González Rodríguez1, María S. Dopico García1 and María J. Abad López1

1Grupo de Polímeros-CIT, Universidade da Coruña, Ferrol
2Dpto Química Orgánica I, Escuela de Óptica, Universidad Complutense de Madrid, Madrid, Spain

3D printing technologies are becoming an important part of the Industry 4.0, although research 
into new materials capable of providing new features is necessary to increase their applications. 
To develop new conducting polymer composites, the use of multi-walled carbon nanotubes 
as conducting filler into UV-curable resins has been usual. However, intrinsically conducting 
polymers such as polyaniline (PANI) are gaining popularity as conductor fillers due to their 
electrical behavior, good environmental stability, and easy low-cost synthesis. This work pursues 
the development of polymer composites with electrical properties based on polyaniline, suitable 
for additive manufacturing. The composites were formulated adding increasing amounts of 
PANI-HCl into a photopolymerizable acrylic-resin and cured under a LED Spot-Curing System. 
The obtained composites were characterized using Scanning Electron Microscopy (SEM), 
Thermogravimetric Analysis (TGA) and electrical conductivity measurements. To assess the 
suitability of the new resins for 3D printing their rheological properties and the depth cure were 
measured. An electrical conductivity of 1,28x10-3 S/cm was achieved with a 4,8 wt% PANI 
content. The composite roughness increased with PANI content due to the immiscibility between 
filler and resin and the PANI tendency to agglomerate. All composites were thermally stable up to 
100ºC. For a composite with 4.8wt% PANI, the minimum exposure for the transition from liquid to 
solid was 2.20 J/cm2 with a penetration depth of 193 µm. An increase in viscosity was measured 
with increasing filler concentration. Besides, an important change in the slope of the viscosity 
curves was observed from 4.25 wt% PANI in agreement with the enhancement in conductivity 
values. So, the content of PANI in a basic photocurable acrylic formulation was fixed based on 
rheological and electrical conductivity analysis.
Keywords: 3D Printing, Electrically Conducting Polymer, Polyaniline, Polymer Composite, UV 
curing

Biography:
Goretti Arias Ferreiro is a PhD Student in the area of Applied Physics at the Universidade da Coruña. She became graduate in 
Chemical Engineering from the University of Santiago de Compostela (Spain) in July 2017. She received the Master Studies 
Certificate in the Energy Efficiency and Utilization Program, Universidade da Coruña, in August 2018. Currently, she is a PhD 
student of the Group of Polymers of the Universidade da Coruña, where she is carrying out her doctoral thesis titled “Development 
of conducting photocurable resins for additive manufacturing” in Applied Physics. The goal of the project is to obtain low-cost 
materials 3D printable for electrical applications. 

DOI: 10.51219./materialsscienceforum.2020.16.GorettiAriasFerreiro
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Functionalization of graphene oxide sheets with magnetite nanoparticles 
for the adsorption of copper ions and investigation of its potential catalytic 
activity toward the homocoupling of alkynes under green conditions

Laroussi Chaabane1*, Emmanuel. Beyou1, M. Hassen V. Baouab2

1Université Lyon 1, UMR CNRS5223, Ingénierie des Matériaux Polymères, F-69622 Villeurbanne, France
2Unité de Recherche Matériaux et Synthèse Organique (UR17ES31) Institut Préparatoire aux Etudes d’Ingénieurs 
de Monastir, Université de Monastir‐Tunisie, Bd. de l’environnement, 5019 Monastir, Tunisie.

In this research, graphene oxide (GO) was modified by ethylenediamaine (GO-EDA) and was 
followed by grafting of chloroacetychloride (GO-EDA-CAC). Then, (GO-EDA-CAC) improved 

by grafting of N,N-bis(2-pyridylmethyl)amino group (BPED) and combined with Fe3O4NPs to 
produce of the martial [(GO-EDA-CAC)@Fe3O4NPs-BPED]. Moreover, [(GO-EDA-CAC)@
Fe3O4NPs-BPED] was used for the removal of Cu(II) ions from aqueous solutions using a 
batch process. The effect of pH, contact time and temperature on the metal ions adsorption 
were investigated. The maximum adsorption capacity values of Cu(II) on the [(GO-EDA-CAC)@
Fe3O4NPs-BPED] at pH 7 is 3.808±0.125 mmol.g-1 . In addition, it was shown that the adsorption 
behaviour processes of Cu(II) ions onto both the (GO-EDA-CAC)@Fe3O4NPs and [(GO-EDA-
CAC)@Fe3O4NPs]-BPED adsorbents correspond to a pseudo-second-order kinetic model and 
Jossens isotherm model. Nevertheless, the calculated thermodynamic parameters indicated that 
the adsorption behaviour of Cu(II) ions onto the [(GO-EDA-CAC)@Fe3O4NPs]-BPED adsorbent 
was spontaneous and exothermic process contrary to the adsorption process onto the (GO-
EDA-CAC)@Fe3O4NPs adsorbent which was endothermic. Moreover, the recyclability of the 
magnetic GO-based adsorbents was checked and the removal of the Cu(II) ions from aqueous 
solutions did not change significantly even after ten adsorption/desorption cycles. Based on 
these results, we reported the activity of Cu(II) supported on [(GO-EDA-CAC)@Fe3O4NPs-
BPED] as catalyst for the cross-coupling of symmetric alkynes under green conditions.

Keywords: Graphene Oxide, Removal of Cu(II), Models, Cross-Coupling, Green Conditions 
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Design, Implementation and Evaluation of VIS and NIR Tunable Photonic 
Filters

Luz E. González1,2,3 *, J. E. Ordoñez4, L. M. Segura4, G. Zambrano4, 
N. Porras‐Montenegro1,3 & John H. Reina1,5

1Centre for Bioinformatics and Photonics (CIBioFi), Universidad del Valle, Edificio E20 No. 1069,760032 Cali, 
Colombia. 
2Facultad de Ciencias Naturales y Matemáticas, Universidad de Ibagué, 730001 Ibagué, Colombia. 
3Solid State Theoretical Physics Group, Departamento de Física, Universidad del Valle, 760032 Cali, Colombia. 
4Thin Films Group, Departamento de Física, Universidad del Valle, 760032 Cali, Colombia. 
5Quantum Technologies, Information and Complexity Group, Departamento de Física, Universidad del Valle, 
760032 Cali, Colombia.

We propose the implementation of optical filters built from one-dimensional photonic crystals 
(1D PCs) to be used in optical networks based on wavelength division multiplexing (WDM). 

These filters route and switch optical signals at a certain wavelength in the visible or near 
infrared spectral regions, following the optical telecommunication channels currently in place. 
The proposed photonic heterostructures comprise the integration of ferroelectric (BaTiO3), 
dielectric (Y2O3) and superconducting materials (YBa2Cu3O7); our analysis is validated both 
theoretically and experimentally above and below critical superconductor temperature. Our 
findings contribute to the implementation of optical filters based on photonic crystals that can 
be integrated into photonic and optoelectronic circuits, or in devices for the transmission of 
information in the visible and near infrared range in very low temperature environments (e.g., 
outer space). In a previous work [1], we have succeeded at experimentally realising ferroelectric/
superconductor 1D photonic crystals as suitable engineered nanosystems for tuning and 
controlling electromagnetic wave propagation in a wide region of the visible spectrum. Here, 
we present a novel photonic heterostructure composed of N alternating layers of dielectric/
ferroelectric materials and a superconductor defect layer at its center, the latter fabricated by 
DC and RF sputtering onto polished SrTiO3 (001) substrates. Our work covers a wide range of 
realistic fabrication parameters for tuning the optical response of the single-channel photonic 
filter such as thickness, temperature, number of periods N, and direction of incident radiation. [1] 
González, L. E., Ordoñez, J. E., Melo-Luna, C. A., Reyes, D., Zambrano, G., Porras- Montenegro, 
N., Granada, J. C., Gómez, M. E., Reina, J. H. “Experimental realisation of tunable ferroelectric/
superconductor (BTO/YBCO)N/STO 1D photonic crystals in the whole visible spectrum”, Sci. 
Rep. 10, 13083 (2020). https://doi.org/10.1038/s41598-020-69811-4 
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Electronic and Polaronic Properties in Graphene Doped with BN under Weak 
Coupling

D. C. NGOUFACK GUIMAPI*1,2, A. J. FOTUE1, A. E. MERAD2

1Mesoscopic and Multilayers Structures Laboratory, Department of Physics, Faculty of Science, University of 
Dschang, P.O. Box 479 Dschang, Cameroon
2Solid State Physics Team, Theoretical Physics Laboratory, Faculty of Sciences, A Belkaid University, Box 119, 
13000, Tlemcen, Algeria

In this work, we study theoretically the electronic and polaronic properties of graphene doped with 
boron nitride using the density functional theory with the Generalized Gradient Approximation 

(GGA), as implemented in the wien2k code, in order to open the band gap energy of the graphene 
which is known as a zero band gap semiconductor. The modified Becke- Johnson (mBJ) exchange 
potential is used in the objectif to obtain a better energy band gap value. The properties of the 
magneto-polaron in monolayer graphene are also studied using the linear combination operator 
and the conventional Lee–Low–Pine unitary transformation. Numerical calculations indicate that 
the doping graphene with boron nitride causes a slight opening of the gap at the zero of Fermi 
level. The results also show that the ground state and the first excited state energy of the polaron 
in graphene has a linear relationship with the magnetic field strength, the cut- off wave number, 
the distance between the graphene and the substrates, meanwhile, the ground  state energy will 
split into two branches near the Dirac point.

Keywords: Polaron; Graphene; Lee-Low-Pines-Pekar Variational Method; mBJ Potential
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Direct Investigation of Exciton-Phonon Coupling in 2D MoS2 via Controlled 
Thermal Annealing

D.Mastrippolito* 1, Stefano Palleschi 1, Gianluca D’Olimpio 1, Antonio Politano 1,2, Michele 
Nardone 1, Paola Benassi 1 and L. Ottaviano 1,3

1Dept. of Physical and Chemical Sciences, University of L’Aquila, Via Vetoio 10, 67100 L’Aquila, Italy
2CNR-IMM Istituto per la Microelettronica e Microsistemi, VIII strada 5, Catania I-95121, Italy
3CNR-SPIN UOS L’Aquila, Via Vetoio 10, 67100 L’Aquila, Italy

Transition Metal Dichalcogenides (TMDs) and in particular MoS2, isolated into the monolayer 
phase, are the subject of intense investigations in these years among two-dimensional (2D) 

materials due to their rich physics. The direct exciton-phonon interaction, which was observed 
in other 2D TMDs but not yet in 2D MoS2, allows the combined engineering of optoelectronic 
and structural properties. In this study, we investigated directly the exciton-phonon coupling 
in mechanically exfoliated MoS2 monolayers by varying the doping level, via post exfoliation 
thermal annealing, in the 200–300 °C annealing temperature range. Thermal annealing, in this 
temperature range, introduces point defects (sulfur vacancies) on the basal plane of MoS2 
flakes. This induces a slight variation of doping, via oxygen adsorption on vacancies once 
exposed to air, and allows tuning the intensity of the photoluminescence (PL) yield, which at room 
temperature (RT) is dominated by two A-type excitons, having in-plane symmetry. Resonant 
Raman and PL studies are pivotal techniques to investigate the exciton–phonon coupling. We 
directly quantitatively demonstrated the one-to-one correlation of the RT resonant Raman (632.8 
nm) integrated spectral intensity with the corresponding PL spectral yield, providing the first 
experimental evidence of the direct exciton–phonon coupling in 2D MoS2. We also demonstrated 
that the exciton-phonon interaction is highly dependent on exciton and phonon symmetries, with 
exclusive in-plane symmetry interaction in MoS2 monolayer.
Keywords: 2D Materials, MoS2, Exciton-Phonon, Raman, Photoluminescence, Thermal 
Annealing
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Development of Highly Sensitive Room Temperature Gas Sensor using rGO-
ZnO Nanohybrid
1Sunipa Roy*, 2Swapan Das, 3C.K. Sarkar
1Department of Electronics and Telecommunication Engineering, Guru Nanak Institute of Technology, Kolkata 700 
114, India,
2IC Design and Fabrication Center, Department of Electronics and Telecommunication Engineering, Jadavpur 
University, Kolkata 700 032, India
3Department of Electronics and Telecommunication Engineering, Jadavpur University, Kolkata 700 032, India; and 
Physics Department, IIEST, Shibpur, Howrah711103, India

Progress of heterojunction based sensor by graphene (or its derivative) and metal oxides at 
nanoscale offered a new paradigm in the sensor study due to its high carrier mobility, lower 

gas adsorption/desorption energy, extended specific surface area and atomic scale detection 
ability of these hybrid structures. Tapping of valence band and conduction band at six different 
places makes the Graphene a low resistivity material which is the serious bottleneck in the field 
of gas sensor. The problem was delicately managed by incorporating its derivative i.e. reduced 
graphene oxide (rGO). Due to the presence of numbers of defect in rGO, it   provides an improved 
amount of gas interaction sites which ultimately decrease the conductivity on the whole, at the 
same time preserving the high mobility and other exciting features of graphene. In recent years, 
to enhance the features of semiconducting metal oxides as well as rGO, the two materials were 
hybridized to optimize the different sensing parameters such as response magnitude, response 
time, recovery time, stability and also selectivity. 
We report on development of room temperature hydrogen sensor based on zinc oxide nanoflakes 
(ZnO NFs) prepared by chemical deposition technique and reduced graphene oxide (rGO) 
prepared by electrochemical exfoliation technique. ZnO was deposited on a SiO2 (wet oxidation) 
coated p-Si substrate by dip coating technique. A heterojunction was fabricated by depositing 
rGO layer on top of ZnONFs. The configuration of ZnO NFs was verified by XRD spectra. The 
formation of rGO was confirmed by Raman spectroscopy. The surface morphology of ZnONFs, 
rGO and the interface between ZnO and rGO, all were characterized by field emission scanning 
electron microscopy (FESEM). Detail sensor study of the n- ZnO/p-rGO heterojunction was 
performed by taking two lateral catalytic metal (Pd-Ag) contacts deposited on the rGO layer. The 
response time of 19 s and the corresponding recovery time of 39 s were obtained for 100 ppm H2 
in air at room temperature. The sensing mechanism was presented through a simplified energy 
band diagram.
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Microbial Nanotechnology:  Potential Tool for Environmental and Energy 
Sectors

Uddandarao Priyanka*, Piet N.L. Lens
School of Natural Sciences, National University of Ireland, Galway, University Road, Galway, Ireland

Nanotechnology deals with synthesis and application of nanosized materials exhibiting diverse 
structural features due to their high surface to volume ratio compared with the bulk materials. 
Many countries are striving to diversify their economies through sustainable development and 
apply new advanced technologies at nanoscale. Research advancements in nanotechnology 
have evinced an accelerated pace in chalcogenide quantum particle research by exploring 
microbial means for nanoparticles production and their applications in environmental/energy 
sectors. With regard to the environmental sector, nano catalysts are used for photocatalytic 
wastewater treatment as significant amounts of wastewater containing emerging pollutants are 
being discharged into the aquatic ecosystems, these catalysts serves as one of the potential tools 
to treat them. For energy applications, nanobiohybrids came into the picture where microbial 
cell factories are integrated with nanomaterials to utilize CO2 and sunlight. Due to the energy 
crisis, biofuel production has gained considerable attention among policy makers, industries, 
researchers and the public.  In this scenario, the synergistic effects of these hybrids will pave the 
path for enhanced biofuels production from enhanced biofuel production from CO2 and sunlight
Keywords: Biofuel, Energy, Environmental, Nanotechnology, Photocatalysis, Wastewater 
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Effects of Titanium Dioxide Nanoparticles on the Wet Foams Produced by 
Ionic Surfactants: A Study on Air-Liquid Interfacial Properties

Farzaneh Hajirasoulihaa* and Dominika Zabiegaja 
aDepartment of Mechanical and Construction Engineering, Faculty of Engineering and Environment, Northumbria 
University, Newcastle upon Tyne, United Kingdom

The presence of TiO2 nanoparticles in aqueous surfactant solutions affect the air-liquid 
interfacial characteristics of the system in which they have been dispersed. Foam formation, 

as a process in the development of new materials, is one of the phenomena influenced by these 
interfacial properties. In this paper, we studied the behaviour of TiO2 nanoparticles in two ionic 
surfactant solutions, CTAB and SDS, separately. While the concentration of nanoparticles was 
fixed at 0.1 wt %, the surfactant concentrations were varying from 1e-6 M to 1e-1 M. Using surface 
tension measurement of the solutions with different surfactant concentrations in the absence 
and presence of TiO2 nanoparticles, the adsorption of particles at the air-liquid interfaces and 
their synergistic actions with surfactants were achieved. Moreover, the foamability and foaming 
features, as liquid volume fraction and bubble size distribution, of the dispersions were also 
tested. The results showed that the TiO2 nanoparticles decreased the surface tension of the 
aqueous CTAB solutions while the surface tension of SDS solutions increased by the presence 
of the same particles. Therefore, it is probable that nanoparticles are able to be adsorbed at 
air-liquid interface in case of CTAB solutions, but does not happen in case of SDS. The foam 
formation for TiO2-CTA solutions was at the concentration of 5e-4 M while it was 1e-3 M for 
TiO2-SDS dispersions. The size of bubbles of the CTAB foams were smaller than that of SDS 
in presence of nanoparticles. The adsorption of TiO2 particles at the air-liquid interface of the 
solutions with CTAB prevents the coalescence. This research elucidates the likely mechanism 
of foaming and TiO2-surfactant interactions and provides a reference for industrial applications 
of foam-related systems.
Keywords: TiO2 Nanoparticles, Surface Tension, Surfactants, Foamability 
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Atomic-Scale Surface Characterization and Modification of Semiconductor 
Nanowire Devices

Semiconductor nanowires are promising candidates for next generation (opto)electronic 
devices, such as solar cells made of InP pin-junction nanowires [1] or tunnel FETs based 

on InAs-GaSb axial nanowire heterostructures [2]. III-V semiconductor nanowires with superior 
charge carrier mobility and direct bandgap can be epitaxially grown on silicon substrates without 
interfacial defects, enabling quantum-size effects with a large flexibility in combining different 
materials. Due to the small size and high aspect ratio of nanowires, their properties are to a 
significant extend determined by surface effects. Therefore, atomic-scale surface and interface 
characterization is crucial for understanding and improving the performance of nanowire-based 
devices.
Here, I will present our toolbox for the atomic-scale surface characterization of III-V semiconductor 
nanowires, based on scanning tunneling microscopy and spectroscopy (STM/S). We map 
heterostructures between different doping levels [1], materials [2], or different crystal phase [3,4], 
where we correlate the surface structure and local electronic properties across the interfaces of 
axial nanowire heterostructures. Complementary chemical surface composition is obtained from 
X-ray photoemission spectroscopy results [1,5]. Our most recent efforts include in-operando and 
in-situ studies, where we investigate nanowires during device performance [2,6] or while their 
surface becomes modified [7].
Keywords: Semiconductor, Nanowire, Surface, STM
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Shape Recovery and Lattice Twinning-Detwinning Reactions Governing 
Reversibility in Shape Memory Alloys

A series of metal alloys called shape memory alloys exhibit a peculiar property called shape 
memory effect. This effect is initiated by cooling and stressing treatments, and performed on 

heating and cooling processes following the previous treatments, in bulk level, and this behavior 
is called thermoelasticity. This phenomenon is a result of two crystallographic transformations 
in crystallographic level. These transformations are thermal and stress induced martensitic 
transformations governed by lattice twinning and detwinning reactions. This property is 
characterized by the recovery of two certain shapes of material at different temperatures.   These 
alloys possess two unique abilities: the capacity to recover large strains and to generate internal 
forces during their activation. Thermal induced martensitic transformation is first order lattice-
distorting phase transformation and occurs along with lattice twinning  on cooling the material 
from high temperature parent phase region, and ordered parent phase structures turn into the 
twinned martensitic structures. The twinned structures turn into detwinned martensite structures 
by means of stress induced transformation by stressing the material in the low temperature 
martensitic condition. Thermal induced transformation occurs as martensite variants with 
cooperative movements of atoms by means of lattice invariant shear in two opposite directions, 
<110 > -type directions on the {110} - type planes of austenite matrix which is basal plane of 
martensite. These alloys exhibit another property called superelasticity (SE), which is performed 
in only mechanical manner by stressing material in parent phase region just over austenite finish 
temperature, and recover the original shape on releasing the stress in superelastic manner. 
Superelasticity is performed in non-linear way; stressing and releasing paths are different in the 
stress-strain diagram, and hysteresis loop refers to energy dissipation. Copper based alloys exhibit 
this property in metastable β-phase region, which has bcc-based structures at high temperature 
parent phase field. Lattice invariant shear and twinning is not uniform in these alloys, and gives 
rise to the formation of unusual layered structures, like 3R, 9R or 18R depending on the stacking 
sequences on the close-packed planes of the ordered lattice. In the present contribution, x-ray 
diffraction and transmission electron microscopy (TEM) studies were carried out on two copper 
based CuZnAl and CuAlMn alloys. X-ray diffractograms taken in a long time interval show that 
locations and intensities of diffraction peaks change with the aging time at room temperature. In 
particular, some of the successive peak pairs providing a special relation between Miller indices 
come close each other. This result refers to the rearrangement of atoms in diffusive manner.

Osman Adiguzel
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Keywords: Shape Memory Effect, Martensitic Transformation, Superelasticity, Twinning, 
Detwinning 
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Advanced Nanomaterial for Aerospace Applications

There are many research efforts in area of new applications of nanostructures for light energy 
harvesting. Also, there are very promising results on mechanic-electricity energy conversion 

in piezoelectric nanostructures. Our team offer new direction of energy harvesting technologies. 
It is application of special nanomaterial for direct heat energy conversion in process of elastic 
interaction with molecules of environmental air or other gas. We can get a new type of aerospace 
propulsion technologies.
Alexander V. Frolov named this new material Active Force Material (AFM). The propulsion force 
here is active, i.e., non-reactive. In this project we will develop Active Force Material (AFM). It is 
plates of some material with one-side nano relief. This relief can provide ordering of chaotically 
moving molecules of air or other gas medium to provide action of unidirectional force. In other 
words, special nano relief can create “wind effect” and it works as sail for ship. This force can be 
used as lifting force for aviation, propulsion force or as force to provide torque of some electro-
generator.
Goal of this project is to create new profitable Holding Corporation for innovation of advanced 
propulsion technology into aerospace and other transport industry. The technology is based on 
new nanomaterial.
The idea of this international nanotech project came to Alexander Frolov in 2016 after his research 
laboratory Faraday Ltd. company was closed in Russia. It was 15 years research activity in many 
directions of advanced propulsion and new energy sources. It is planned to create new company 
in other country where is high activity of nanotechnological and microelectronics industry, for 
example, production of computer processors and advanced nanotech labs in area of surface 
nanoengineering.
Let me say here a few words about the technology. I suppose it is important aspect since any 
investor want to understand main idea of the innovation project before investing his money.
At first, you must have general understanding of reaction force. A reaction force is a force that 
acts in the opposite direction to an action force. Rocket or propeller propulsion is result of reaction 
force.
An action force is result of pressure gradient in environmental media. Sailing ship and aerostat 

Mr. Alexander V. Frolov
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are examples of this technology. Fuel is not necessary for this propulsion method. It is fly due to 
wind or air pressure gradient. Our idea also is based on gradient of environmental gas pressure.
One more important point for aerospace application is possibility to get the effect in closed 
sealed box with high pressure gas. In this case we can use it for spaceship applications but we 
need some onboard heat source to provide temperature gradient.
Author started this research topic in 1996, following experiments made by Harry W. Bull, it was 
published in Popular Science, vol. 126, 1935. In 1996 Alexander V. Frolov demonstrated it for 
international conference “New Ideas in Natural Sciences”, St.- Petersburg, Russia. Scheme of 
this experiment is Fig.1.
Conclusion from this experiment is very interesting. Interaction of two bodies can provide 
reactionless propulsion force in the case of different conditions of collision. In experiments above 
we can see elastic collision from one side (rubber at right side) and non-elastic collision from 
another side. So, we have here two different conditions of interaction, i.e., impact and impulse. 
Propulsion force observed here to the side of elastic collision.

Fig.1 Scheme and photo of Frolov’s experiment, 1996

Fig.1 Scheme and photo of Frolov’s experiment, 1996
There is a question about the law of conservation of energy. Really, here is not a violation of the 
law. On one side of the collision, we can see transformation of kinetic energy of the moving body 
into unidirectional force of the device and on another side of collision we can see transformation 
of kinetic energy of the moving body into heat energy. Amount of the heat here is equivalent to 
generated unidirectional force.
Practical application of this idea cannot get some real technical solution before nanotechnologies. 
In 2003 Mr. Michael P. Beshok published an article “Energy of Air”, New Energy Technologies 
magazine, #4 (13), 2003. His ideas were based on application of nanostructures for redirecting 
of air molecules, Fig.2.
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Fig.2 Ideas on redirecting of molecules
Important aspect of this method is related with understanding of molecular motion in scale of 
50-100 nm for normal conditions in air (1 Atm and 27C degree). It is average free path length 
between collisions of molecules. So, in this scale of surface relief we can consider interaction of 
every molecule instead of statistic situation. Similar relief we can produce with microelectronic 
factory or other nanotechnology partner if they can operate with 50-500 nm elements. It can be 
nanowires, nanorods, nano walls or other nanostructures.
Perspective of this idea is very nice. Atmosphere air pressure is about 10 ton per sq.m. Let’s 
suppose we can create 10% gradient of air pressure for some experimental setup, it can be a 
plate with one side surface Nano relief. Theoretically, propulsion force should be about 1 ton per 
sq.m. Any small experimental setup with surface of several square mm can demonstrate this 
effect on digital scales. Future prototypes of this technology will demonstrate a flight.
It is not free energy since we will take off part of kinetic energy from molecules of environmental 
air. So, we will produce force due to some cooling of the environmental. It is direct energy 
conversion method.
The power of this effect can be sufficient to be commercial valued technology. Normal air pressure 
is about 10 tons per 1 square meter of any surface, so 10% gradient of pressure will provide force 
about 1 ton per 1 square meter of surface. Plates of AFM can be joined in 1 cubic meter volume 
to provide 100 tons lifting force, Fig.3. Also we can plan practical application of this method for 
any rotation machine to provide powerful torque of the rotor.
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Fig.3 Perspectives of application
It is not free energy “from nothing”. AFM will provide direct conversion of environmental heat 
energy to useful work. We have to harvest part of kinetic energy of gas molecules to convert it in 
heat radiation due to elastic deformations.
One more time about space applications. In closed sealed box we can create high pressure gas 
conditions, it will increase the effect in times. In this case we have to provide heat exchange with 
some onboard heat source to keep the temperature and pressure gradient.
Next step of this project was made in 2011 – 2013 period. Alexander V. Frolov organized delivery 
of some nanomaterials to his laboratory and started measurements with aerogel and Ti2O3 
nanotubes. Results on redirecting were not so significant to report it. It is obviously that we need 
to work with elastic nanoelements, for example it can be some small diameter nanowires. Key 
factor is elastic properties to get the estimated effect of the pressure gradient.
Look at Fig. 4. We must detect some temperature gradient, for example 2 degrees between top 
and bottom sides of the plate, Fig.4.

Fig.4 Example of plate with one side surface Nano relief
Future development of this project depends on our partnership with other research labs in the 
World. My company Faraday Lab ltd. was closed in 2016 and it is planned to create a new 
research laboratory.
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Spectral Energy Performance of Tungsten Oxides for Electro Chromic 
Applications

The existence of electrochromic effects among various metal oxide films are as they change 
their optical transmittance upon charge insertion and extraction. The integration of these 

materials into multilayer devices suits for optical modulations which are being developed for the 
application of ‘smart’ windows that are at the forefront of emerging energy saving advances in 
civil technologies. Specifically, tungsten oxides are a kind of metal oxides with excellent electrical 
and optical properties which have been proved as a promising candidate for electrochromic 
applications. Today, we are presenting the better performance of pure and Mg, Mn & Ni doped 
tungsten oxide thin films on conducting glass plate (ITO) substrate. The structural properties of 
the prepared thin films are investigated by powder X-ray diffraction studies, annealed at different 
temperatures. This study reveals that the products are belong to orthorhombic and monoclinic 
phases, respectively. The optical properties of the thin films are discussed to the operated range. 
Results from the voltammetry measurements showed the better electrochemical performances 
at standard conditions and functional groups are analyzed by Raman spectroscopic technique. 
The study of optical energy performance of the present thin films in the fully bleached, fully 
colored states and intermediate states were found. The comparison of the performance of these 
thin films with the available low electrochromic windows showed the suitability of the materials. 
All the results supports that the materials have good optical and electrochromic properties with 
long term durability.
Keywords Shape Memory Effect, Martensitic Transformation, Superelasticity, Twinning, 
Detwinning 
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Department of Physics, Mahendra Arts & Science College,India
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Applications of Nanotechnology in Sustainable Agriculture

In the current century, the fast-emerging global industrial boom, where utilisation of industrial 
materials is being steeply increased, has perilously caused some serious environmental and 

agricultural threats. (Liu, Nam Ong and Xie, 2016) The apparent struggle of mankind and animal 
with environmental issues like pollution (air, water), food availability (heavy metals, toxicants), 
agriculture, etc…, has urged scientists to ponder and rethink on the future unhealthy relationship 
between agricultural ethics and upcoming human existence and health. Thus, concept of 
agricultural sustainability has been one of the fundamental emphases for scientists to better 
the socio-economic and environmental world (Boopathy et al., 2020). In this regard, field of 
nanotechnology has been majorly useful and potentially associated with promise of effectively 
contributing to environmental agriculture sustainability. This scientific technology, dealing with 
the manipulation and usage of various types of materials in nanoscale (1-100nm) range, has 
aided the environmental sector with potential application of these beneficial nano-materials 
possessing unique properties. (Liu, Nam Ong and Xie, 2016) According to American chemical 
society (ACS), life-threatening agricultural pollutions comprising of pharmaceutical pollutants like 
antibiotics in agricultural waters, heavy toxicants in soils, cement and plants can be significantly 
alleviated by applying nanotechnologies. (Boopathy et al., 2020) Green nanotechnology 
offers potent innovations such as new product developments, effective substitution of existing 
materials and significant reformulation of chemicals (herbicides, pesticides), fertilisers and other 
materials, which hence shows the importance of applying this technique for the green agricultural 
sustainability. 
Agricultural wastewater treatment and cleaning approaches by nanomaterials are much more 
environmentally sustainable for the agri-food sector and less expensive than chemical-intensive 
methods. Using enormous eco-friendly grapheme oxides or fullerene-based, nanosorbents 
strengthens the membrane for separation, which increases the selectivity and remediates 
pollutants like antibiotics or heavy metals in water, thus creating healthy space for plantation. 
(Cheriyamundath and Vavilala, 2020) Nanoscale carriers are immensely promoting the efficient 
distribution of nanofertilizers, nutrients and plant growth regulators. Nanoscale carriers are 
designed to block degradation, improve stability and the anchoring of plant roots by these carriers 
into the surrounding organic and soil environment provide targeted, potent crop delivery leading 
to efficient, safe farming. Utilisation of nano-zero valent iron and nitrous oxides has significantly 

Nagaraja Suryadevara*, Chengebroyen Neevashini
School of Biosciences, Faculty of Medicine, Bioscience and Nursing, MAHSA University, 
Selangor, MALAYSIA.
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ameliorated the process of soil remediation in agricultural regions. Nanotechnology in micro-
fabricated xylem vessels have been in emphasis in microbiology and biotechnological research 
field. Owing to this particular advancement in nanofabrication, observational studies on biological 
and physio-chemical interactions of xylem-inhabiting pathogens may be greatly faciliated. Thus, 
these studies upon mechanisms involved and pathogenic growth understanding, may eventually 
lead to improved targeted treatment in agriculture (Pandey, 2018). Green nanotechnology and 
agricultural biotechnology promises to mitigate global problems by offering other more effective 
sustainable nano-based solutions like clay nanotubes, photocatalysis etc... (Liu, Nam Ong and 
Xie, 2016) The principal goal is to achieve the nanotechnology’s commitment and promise in 
a more systematic and consistent way to establish potent remedial mechanisms and enhance 
preventive measures in agriculture, to ultimately better the agri-food sector in this whole planet.
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Nano Fabrics: Smart Wound Healing Bandages with Antimicrobial Properties

Dr. Maghimaa
Assistant Professor in Muthayammal College of Arts and Science, Rasipuram, Namakkal District, Tamilnadu, India

The fabrics are sophisticated in usage owing to their amazing features. The fabrics are 
an incredibly excellent medium for the growth of microbial pathogens. The nanoparticles 

encompass assorted benefits in the field of biomedical use field drug hauler and as antimicrobial 
potential. The existing research was intended to synthesize the plant: Curcuma longa root 
aqueous extract mediated silver nanoparticles (AgNPs) and assess their potential of antimicrobial 
and wound healing of nano fabrics. The synthesized AgNPs were analysed via the UV-visible 
spectroscopy and found the maximum absorbance peak is 340 nm. The Synthesized AgNPs 
(30 μg) has revealed the maximum sensitivity against the Pseudomonas aeruginosa (21mm) 
and Staphylococcus aureus (20mm). The synthesized nano fabrics exhibited the maximum 
zone sensitivity (25 mm) on P.aeruginosa pursued by S.aureus (23 mm). The synthesized 
AgNPs were characterized by High-resolution transmission electron microscopy (HR-TEM) and 
Fourier Transform Infrared Spectroscopy (FT-IR) examinations. The HR-TEM analysis revealed 
the size of the nanoparticles was 15 nm to 30 nm. The formulated nano fabrics were used to 
investigate their competence alongside the pathogenic microbes. The subsistence of AgNPs in 
the fabrics was affirmed through the Scanning electron microscope (SEM) with EDX analysis. 
The antimicrobial potential of nano fabrics was tested beside the pathogens. The wound healing 
potential was analyzed in the L929 cells. The HR-TEM investigation evidenced the subsistence 
of AgNPs in a spherical shape. In the antimicrobial potential, the nano fabrics were showed a 
significant diminishing in the growth of microbial pathogens. The nano fabrics were showed 
effective wound healing action in the fibroblast (L929) cells. Subsequently, it was concluded that 
the C.longa extract coated nano fabrics may be utilized for a range of applications in hospital 
patients and even medical workers to prevent microbial infection.
Keywords: Antimicrobial Nano Fabrics; Skin Infection; C. Longa Root; Wound Healing  

Biography:
Dr. M. Maghimaa, Principal Investigator (S& amp; T project, TNSCST), Assistant Professor, Department of Microbiology, 
Muthayammal College of Arts and Science, Rasipuram, Namakkal District, Tamilnadu, India.



International E-Conference on

November 25-26, 2020 | Webinar

ADVANCED MATERIALS SCIENCE 
AND GRAPHENE NANOTECHNOLOGY

Page 39ISBN: 978-1-8382915-1-8

Preparation of Nanostructured ZnO Powder and its use as a Thick Film 
Chemical Sensor

Anil Ramdas Bari
Department of Physics, Arts, Commerce and Science College, India

Nanostructured ZnO powders were synthesized using ultrasonic atomization technique. Effect 
of precursor concentration, pyrolysis temperature and aerosol carriers on ultrasonically 

atomized nanostructured ZnO powders were studied. The powders were characterized using X-ray 
diffraction (XRD), transmission electron microscopy (TEM), selective area electron diffraction 
(SAED), absorption spectroscopy (UV-vis) and photoluminescence (PL). It was observed from 
XRD and TEM that the powder consisted of nanocrystallites with sizes less than 20 nm. The 
nanocrystalline ZnO powder showed that crystallite sizes were observed to increase with an 
increase in the concentration of solution and pyrolysis temperature. The influence of air and 
oxygen on crystallite morphology was studied using TEM. It was confirmed from TEM analysis 
that the crystallites were nearly spherical in powder prepared in the presence of compressed 
air. In the presence of pure oxygen, the crystallites could acquire regular hexagonal shape. The 
effect of precursor concentration, pyrolysis temperature and aerosol carriers on crystallite size 
and morphology of nanostructured ZnO powders is reported in the present study. Furthermore 
this nanostructured ZnO powder is used to prepared thick films using screen-printing techniques. 
Thick film is used as sensor to test the conventional gas and simulant  of highly toxic chemical 
warfare agents. The thick film sensor gives maximum response to Ammonia and DMMP.
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In Situ TEM Investigation of Compound Nanowire Growth

Carina B. Maliakkal*, Erik K. Mårtensson, Marcus Tornberg, Daniel Jacobsson, and 
Kimberly A. Dick
Lund University, Lund, Sweden

A simplified mechanism of nanowire growth using a liquid metal catalyst is termed the vapor-
liquid-solid (VLS) mechanism - whereby the reactants supplied in the vapor phase dissolves 

in the liquid metal catalyst, supersaturates and eventually precipitates layer-by-layer as a solid 
nanowire. Learning more elaborately the exact mechanism of the growth dynamics is required for 
engineering materials for future nanotechnology. In situ transmission electron microscopy (TEM) 
has been used in the past to investigate growth of nanowires; but most of these studies were 
focused on elemental semiconductors – Si and Ge. We investigated compound nanowire growth 
mechanism in an environmental TEM. We chose GaAs nanowires grown using Au catalyst as 
a model system. While the nanowires were growing at different conditions, we measured the 
particle composition using energy dispersive X-ray spectroscopy. There is significant amount of 
Ga alloyed into the Au seed particle, but there is hardly any As in the catalyst2, in agreement with 
theoretical predictions. Nanowires grow (typically) layer-by-layer and each layer grows by step-
flow. Growth dynamics in nanowires have two important parts – the nucleation of each layer at 
the catalyst-nanowire interface followed by lateral growth of the nucleus to a full bilayer. Unlike 
assumed by most theoretical models of nanowires, and unlike observed in growth of elemental 
nanowires, the layer completion is not instantaneous.3 The difference in solubility of Ga and As 
leads to how they affect nanowire growth, which in turn enables controlling nucleation and layer 
growth using precursor flow independently.3
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Æ Sphere

Professor JAYNSTEIN
CEO & Chief Design Æ Research in JAYNSTEIN LLC at Mesa, AZ, USA

The Æ Sphere is the representation of a sphere in continuous growth based on the same 
pattern of how the Æ or æther works in the vacuum. The Æ or æther interconnections in the 

vacuum are fundamentals in the space-time architecture of the Axis Multiⓝ or the Multiverse, in 
the same way, that these new concepts will be implemented by using superconductor materials 
such as the graphene. Reproducing the mechanisms of nature is much better than break the 
natural rules as electricity has been doing the last century. With these new clean rules based 
on electromagnetism, produce zeros and ones is much easier by using the spin property but 
now based on three values depending on the position in every axis of the new ⓝDimensional 
coordinate system. 
Benefits One of the most significant news in the implementation of Æ Algorithm in the Æ Sphere, 
is that produces three values instead of two so this will increase the processing capacity of the 
future nano processors. And the second good news is overheating will not a problem because 
a superconductor with no resistance does not produce warmth. Amazing future in Graphene 
Valley Deep dive into the electromagnetic properties of the Æ or æther enrich the mechanisms 
to produce clean energy, so far away the old concepts of electronics and semiconductors used 
in Silicon Valley. Now it’s time to use electromagnetism and superconductors as the base of 
the future clean technology in which JAYNSTEIN LLC has the focus on this amazing mission 
to the ⓝpower, the reason why we are the new crazy pioneers of the new century in the future 
Graphene Valley in Arizona.

Keywords: #Æ #Graphene, Advancedmaterials Innovation, æther, MÆTLAB 
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Metal Oxide Nanocomposite Co-Polymeric Membranes as CO2 Capture 
Device for Natural Gas

Mallikarjunagouda B. Patil
Bharat Ratna Prof. CNR Rao Research Centre, and P. G. Department of Chemistry, Basaveshwar Science 
College, INDIA 

This study reports on the development of nanocomposite membranes of polyvinyl alcohol-
g-HEMA loaded with nanoscale titanium dioxide (TiO2). Nano sized TiO2 of different 

compositions varying from 1 to 10 wt. % incorporated to PVAc and nanocomposite graft 
copolymeric membranes were used for gas separation of carbon dioxide (CO2) with the nitrogen 
(N2) of different composition. The performance of nanocomposite membrane were much superior 
to that of plain polyvinyl alcohol-g-HEMA membrane in terms of permeability, diffusion, sorption 
and selectivity due to increased surface area to attract the CO2 molecules in polyvinyl alcohol-
g-HEMA membrane in presence of nano TiO2 particles. Morphology of the membranes was 
assessed by scanning electron microscopy (SEM). It is observed that permeability and selectivity 
increased analytically with increasing amount of TiO2 particles in the polyvinyl alcohol-g-HEMA 
polymer membrane matrix. In case of nanocmposite membrane containing 10 wt. % TiO2, the 
CO2 permeability 54.3 Barrer and selectivity is 154 over nitrogen. The observed data was much 
higher than that of the virgin polyvinyl alcohol-g-HEMA membrane i.e. 4.5 Barrer and 22 the 
permeability and selectivity respectively.  This was attributed to the combined effects of molecular 
adhesion between enhanced particle surfaces due to the nanoparticles and PVA matrix as well 
as higher selectivity of the nanocomposite membrane as compared to plain polyvinyl alcohol-g-
HEMA membrane.
Keywords: Nanocomposite Membrane; Polyvinyl Alcohol-G-HEMA; TiO2; Gas Separation. 
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Synthesis of Nanostructured ZnO and its Applications for Gas Sensing and 
Photodegradation of Dyes

Dr. Neha Verma
Assistant Professor in Department of Physics KRM DAV College, India

Metal oxide was invented around 7000 years ago later and is presently playing a vital role 
in the progress of society. It is the semiconductor-based materials and has affected the 

life of human being in a very positive way. The present thesis work reports the synthesis and 
characterization of ZnO based nanoparticles and thin films. Among the various metal oxides, ZnO 
is one of the transparent conducting oxide (TCO) which has high conductivity and transparency. 
ZnO is II-VI group semiconductor having wide bandgap 3.37 eV and large exciton binding energy 
60 mev at room temperature. These properties make this material promising for a variety of 
applications such as LED, solar cell, laser, gas sensor, spintronic devices and photocatalytic 
activity. Herein, synthesis of pure/doped/codoped and tri-doped ZnO nanoparticles has been 
done by using various techniques like sol-gel spin coating, spray pyrolysis, thermal evaporation 
technique, doctor blade, dip coating, simple combustion method and many more. In order to 
control the shape and size of nanoparticles, various parameters have to be controlled such 
as aging time, annealing temperature, the distance between the target to substrate, pH value 
etc. Structural, morphological, optical, compositional, electrical and thermal properties have 
been studied by using X-ray diffraction, Field emission scanning electron microscope (FESEM), 
UV-Vis spectroscopy, FTIR, PL, RAMAN, LCR, DTA. Structural and morphological properties 
reveal that the synthesized ZnO nanoparticles have a well crystalline structure with crystal and 
grain size is in the range of nm. FTIR and RAMAN study confirmed the compositional study. PL 
and UV-Vis measurement depict the optical study of synthesized samples which determined 
absorbance, transmittance, optical bandgap. In order to study electrical characterization, LCR 
study is used and thermal properties were analyzed from DTA. On the basis of well crystalline 
and better optoelectronic studies, comparison of synthesized samples have been made for their 
further applications as photodegradation of dyes and gas sensing applications. In this thesis, two 
series of ZnO has been synthesized first deals with pure, doped and codoped ZnO nanoparticles. 
Whereas second is deal with rare earth doped and tri-doped ZnO nanoparticles. The choice 
of codopant and tri dopant is a concern with a combination of acceptor and donor which is 
responsible for discussed applications. The choice of rare earth is more likely to be considered 
due to their physical and optical properties. Rare earth elements have wide bandgap and this 
property make this material promising for potential applications such as IR and UV emission and 
their luminescence property shows rare earth ZnO is also useful for optoelectronic applications. 
In the modern era, the advancement in industrialization and population has led to modifying the 
issues related to air and water pollution. Air pollution is concerned with leakage of toxic gases 
from industries. This issue is the cause of so many problems such as drinking water, reduces 
soil quality. These mishaps are the major cause of environmental disasters which has yet to be 
under control. ZnO based nanodevice is a very promising device to sense leakage of gases 
and environmental changes. In the present thesis, response and sensitivity of  NO2, ethanol, 
acetone have been studied as host gases. These studies have been performed under optimum 
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conditions. Water is one the most important natural resources upon which the whole universe 
depend. Out of 100%, only 1% of fresh water is contained in the rivers. In order to visualize this 
problem and to make the future of mankind safe, saving water is the key issue in the modern 
society. The main cause of this problem is textile effluent. This wastewater can block the oxygen 
dissolution which is necessary for human beings. In order to protect these issues pure/doped/
codoped and tri-doped ZnO nanoparticles are used as photocatalyst for the photodegradation 
of dyes. For photocatalytic activity, methyl-orange and direct red-31 are used as host dyes and 
UV-Vis spectroscopy has been studied in detail. In order to get best photocatalytic performance 
different parameters has been varied like doping concentration, co-doping and tri-doping, 
annealing temperature and aging time.
From the overall result, it has found that rare earth dopants, codoping, tri-doping elements play 
a marvellous role for better photocatalytic and gas sensing performance.
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Opportunities & Challenges for Use of Nanotechnology in Nutrition, Green 
and Composites -Based Materials

Dr. Parvathi Patia*. Dr. Neelakanth S Wali b

aDepartment of Chemistry, Smt V.G Women’s Degree College, Kalaburagi-585106, India.
bDepartment of Zoology, Smt.V.G Women’s  Degree College, Kalaburagi-585106, India .

Nanotechnology has immense potential and abilities to control the materials world including 
cement-based materials. It is the science of extremely tiny particle that deals with the study 

and use of materials and devices that operate at unimaginable nanometre scale i.e., one billionth, 
or 10”9, of a meter, the “green economy” concept has offered the opportunity to change the way 
that society manages the interaction of the environmental and economic domains. To enable 
society to build and sustain a green economy, the associated concept of “green nanotechnology” 
aims to exploit nano-innovations in materials science and engineering to generate products and 
processes that are energy efficient as well as economically and environmentally sustainable. 
The potential for application of nanotechnology in cement-based materials is huge. Currently, 
applications of nanotechnology in cement-based materials in several areas including construction 
of concrete roads are being explored. Nanotechnology has immense potential to result in a new 
generation of concrete, stronger and more durable, with desired stress-strain behaviour and 
possibly with the whole range of newly introduced properties. Enhanced flexural behaviour of the 
concrete may lead a reduction in the concrete slab thickness used in the construction of concrete 
pavements. The use of nanotechnology in the development of innovative packaging materials 
has had a remarkable growth in the last years and is expected to have an important impact on 
the food market in the near future. This growth is a consequence of the increasing knowledge 
about nanotechnology applications in food packaging, which brought to the academia and 
industry new tools for the development of new nanotechnology-based products with improved 
technological functionalities and properties, as well as the corresponding advances in materials 
science, processing technology, and analytical techniques. of the nanomaterials used in food 
packaging and new innovative solutions that have been presented by researchers in academia 
and industry.
Keywords: Nanostructure, Food ,Nanoscale ,Nanotechnology, Carbon nanotubes
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Principle of “Time” Theory and Relation between past, present and future  

Sahriar Ahamed
Bangladesh

We all know the unit of TIME is known as Year, Month, Week, Day, Hour, Minute, Second. 
But look a how we calculate year. Definition of the year shows that the earth’s one rotation 

around the sun is known as a year. A year can be divided in to 12 bigger parts. Every part is 
known as months. There are more division in the year such as days. As we know, there are 
almost 365 days and some fractions of a day in one year. Now come to the definition of day. Day 
is a full rotation of the earth on its own axis. And day is divided into smaller units known as hours. 
24 hours make a day. Hours are also divided into small units known as minute and seconds and 
many more. So, basically, we are counting the earth’s rotation around the sun as a year and 
rotation of the earth on its own axis is known as day. So, what we are calling as the unit of time- 
is the unit of rotation of the earth. Basically, Time has a constant. Take a deep look in TIME. The 
space between past and present is zero. Without giving any space or margin time is getting past 
from present. The moment everything is becoming present on the same moment it’s becoming 
past. So, arising from the future the present is becoming the past without any margin or space. 
Thus, we can say that the “present = 0 “or Pr= 0 (where Pr= present). Now wherever you are in 
the universe the same thing will happen to you. If you stay in USA or UK, or Kenya or even in 
Bangladesh. If you stay on the moon or Jupiter or on the Neptune the same thing will happen with 
you. The present will become the past without any margin or space. The moment it is present; 
on the same moment it will become the past. If you be on another Milky way, certainly the same 
will happen to you too and in the black hole you will notice that the present is becoming the past 
without any margin or space Or Present =0 in short Pr=0.  Thus, it is the universal constant for 
the time by the way of its nature.   Moreover, if we put the figure that has been given by Albert 
Einstein on a graph chart, we can notice that the Future side of the diagram is on the positive 
side and the past falls in the negative side of the graph. Thus, we may say that past = - (negative) 
and future = + (positive)By adding up Past + Future or a negative value with positive we will get 
0 (zero) That means the value of present 
So, the equation comes as below:
Negative + positive = 0,
Or Past + Future = Present (putting the value as got earlier)
Or Ps + Fr = Pr (where, Ps= past, Fr = Future, Pr= Present) 
This is how we can calculate the numerical characteristic of time the 4th dimension. So, if 
we continue reading the as usual that year, month, day, hour, minute, second are the unit of 
measuring TIME. The problem will arise.
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Silver Nanoparticles and SK-mel-28 Cancer
aShweta Rajawat*, M. M. Malika

aMaulana Azad National Institute of Technology, Bhopal, India

High pecentage of skin cancer-related deaths in the world are mainly due to malignant 
melanoma, SK-mel-28. Only few chemotherapeutic agents are available for its treatment but 

with serious side effects affecting the quality of life. Thus, there is a pressing need for development 
of new, less toxic and effective chemotherapeutic agents. Present work explores anti-SK-mel-28 
cancer properties of colloidal silver, functionalized using flavanols and oganosulfur compounds. 
Electrodeposition technique is used to prepare colloidal silver solution with black tea extract 
(6.25% v/v) and galic extract (25%) as two different capping agents. As-synthesised colloidal 
silver was characterised using XRD, TEM, FTIR spectroscopy and anti-cancer properties 
were investigated using MTT assay. Characterisation results report synthesis of colloidal silver 
containing pure poly-dispersed spherical silver nanoparticles with an average size of 5.2 nm 
and 14.17 ppm concentration. FTIR spectra confirmed interaction between capping agent and 
silver nanoparticles by presenting shift in transmittance peaks IC50 value was obtained as 1μg/
ml. Dose response curve exhibited 78% growth inhibition of cancer cell lines. As Er and Pr 
hormones can be targeted by sulphur compounds these nanopaticles can be used as targeted 
nanomedicine fo MCF-7 breast cancer. 
Keywords: SK-mel -28 Cancer, Colloidal Silver, Flavanols, Oganosulfur Compounds, IC50 
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drug delivery for cancer treatment using carbohydrate functionalized silver nanoparticles”. She obtained her PhD Degree at 
MANIT, Bhopal (India) on “Green synthesis and characterization of silver nanoparticles”. Master’s degree and Bachelor’s degree 
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Bachelor Degree Program. 
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Graphitization Behavior of Graphene-novolac Carbon- Carbon Composites

Sandra Nkiruka Ike* and Randy Lee Vander Wal
The Pennsylvania State University, State College, USA

Carbon-carbon (C-C) composites are used in vast applications in the aerospace and automobile 
industry due to their light weight, mechanical strength, and durability. Present applications 

include door frames and roof panels in automobiles, wing flaps and disc brakes in airplanes.     
C-C composites consist of a carbonaceous matrix with an embedded carbon filler. Nanomaterials 
such as graphene and carbon nanotubes or fibers made from carbon precursors like PAN or 
rayon are used as fillers and are dispersed into a pitch or resin-based matrix to get desired 
properties. The normal role for the filler is providing mechanical reinforcement and stability, 
requiring only stress transfer across the matrix-filler interface. Yet during high temperature heat 
treatment required for C-C manufacture, the matrix and filler may interact both physically and 
chemically. Understanding the matrix-filler interaction is crucial in the enhancement of properties 
and performance of the carbon-carbon composite. In this work, graphene-novolac composites 
were prepared with graphene materials of varied oxygen content. The composites were 
characterized with XRD and TEM to understand the graphene-novolac interaction and its effect 
upon graphitization behavior. Structural analysis by XRD and TEM suggest synergistic reactions 
between the filler and matrix leading to more graphitic composite. Higher oxygen content seems 
to favor such graphitization tendency.
Keyword: Carbon-Carbon, Composites, Filler, Matrix, Interaction, Graphitization  

Biography:
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work, Sandra was a recipient of the Frank and Lucy Rusinko Graduate Fellowship and 1st-place winner of 2020 PPG Elevator 
Pitch Competition. She is also a member of the Penn State Pan-African Professional Alliance. Prior to joining Penn State, Sandra 
graduated with a B.Sc. in Chemistry and minor in Mathematics from Florida International University.  
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Laser Annealing of Carbons

R. L. Vander Wal*, J. P. Abrahamson, John and Willie Leone
Department of Energy and Mineral Engineering and the EMS Energy Institute, The Pennsylvania State University, 
University Park, PA, 16802, United States

Laser processing of materials is not new, but, using lasers to anneal, bond and otherwise 
transform carbons is. Fundamental understanding of the annealing dependence upon carbon 

structure, morphology and chemistry is critical to implementing this technology into manufacturing 
and processing applications. In this work a Q-switched Nd:YAG laser and a continuous wave 
CO2 laser are used to anneal carbon materials. Lasers provide rapid heating and cooling with 
high temporal control. The extent of transformation is kinetically controlled by time above the 
threshold temperature for transformation. Enabling the production of carbon structures not 
possible via traditional furnace annealing. Under the action CO2 laser radiation carbon can 
be heated to 2,600 °C in 1.4 ms. After 20 s, the structure is equivalent to that obtained from 
furnace annealing at 2,600 °C for 1 hr. as has been shown elsewhere. In contrast a Q-switched 
Nd:YAG laser with pulse width ~ 8 ns heats carbon materials to graphitization temperatures 
with a heating rate on the order of a few 1011 °C/s. The peak temperature is controlled by 
the laser pulse energy;  typical temperatures range between 2,500 °C to the C2  sublimation 
temperature of  4,184 °C.  The time at elevated temperature is limited (time above 2,000 °C is 1.5 
µs). On this time scale, the long-range material motions are kinetically restricted. Consequently 
the Nd:YAG laser annealing trajectory deviates from traditional furnace pathways. The limited 
time at elevated temperature can be used for the purpose of surface modification. Surface 
modification via kinetically limited oxidation is one potential application. Another application is 
making connections between carbons without additional material. 

Keywords: Carbon, Annealing, Laser, Graphitization, Nanostructure
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