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DAY 1
March 27, 2023

08:30-09:00 Introduction

Distinguished Speaker Talks

Sessions: Materials Science and Engineering | Nanomaterials and Nanotechnology | Advanced 
Materials and Nanotechnology | Smart Materials and Applications | Energy Materials | Polymer 

Science and Technology | Composite Materials | Carbon and 2D Materials|Graphene Technology | 
Metamaterials | Perovskites | Metallurgical and Materials Engineering | Metals and Alloys | Optics 

| Biomaterials and Medical Devices | Surface Science and Engineering

09:00-09:25 
Keynote Talk

Title: Physical development in the early years: The impact of a daily movement 
programme on young children’s physical development                                                  

Pat Preedy, LSC Education Ltd, United Kingdom

09:25-09:50
Keynote Talk  

Title: Graphene coatings: A disruptive approach to durable mitigation of 
environment-assisted degradation

Raman Singh, Monash University, Australia

09:50-10:10
Title: Pickering like emulsion stabilized via fine bubbles  
Tomohiro Onda, Kao Corporation, Japan 

10:10-10:30
Title: Spin reorientation in layered perovskite oxyfluoride Pb

3
Fe

2
O

5
F

2
                                 

Kengo Oka, Kindai University, Japan                                                                                   

10:30-10:50
Title: Analysis of the solidus temperature of multicomponent steel                                

Toshio Fujimura, JFE Techno Research Corp, Japan                                                                                 

10:50-11:10

Title: Integrated hydrobulging of prolate ellipsoids from preforms with multiple 
thicknesses 

Jian Zhang, Jiangsu University of Science and Technology, China 

11:10-11:30

Title: A modularity design approach to behavioral research with immersive 
virtual reality: A SkyrimVR based behavioral experimental framework               

Yu-Hsin Chen, Wenzhou-Kean University, China                                                                          

Refreshment Break 11:30-11:45

GMT-Greenwich Mean Time
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11:45-12:05

Title: Mineral and toxic metal content of tropical stingless bee honey (Apidae; 
Heterotrigona itama) from Sabah, Borneo

Suzan Benedick, University Malaysia Sabah Sandakan Campus, Malaysia                                                                         

12:05-12:25

Title: Derivation of the high-Tc version of the BCS optical conductivity of 
conventional superconductors using the spin polaron theory and matsubara 
green’s functions   

Unofre B. Pili, University of San Carlos, Philippines

12:25-12:45

Title: Diagnostic performance of acoustic radiation force impulse imaging in 
evaluating liver fibrosis in patients with chronic hepatitis B infection: A cross-
sectional study                   

Chuong Dinh Nguyen, University Medical Center of HCMC, Vietnam                                                                            

12:45-13:05
Title: Mechanical behavior of graphene reinforced metal matrix composites                                                                                

G.G.SOZHAMANNAN, Sri Manakula Vinayagar Engineering College, India

13:05-13:25

Title: Dielectric properties of alumina-CaTiO
3
 nanocomposite for biomedical 

application                                  

Prafulla Kumar Mallik, Indira Gandhi Institute of Technology, India                    

Lunch Break 13:25-13:55

13:55-14:15
Title: Soft artificial optical skin for biomedical application   
Abhijit Chandra Roy, Indian Institute of Science, India 

14:15-14:35
Title: THz graphene MIMO dielectric resonator antenna 

Amarjit Kumar, National Institute of Technology, India

14:35-14:55
Title: Automatic sleep stage classification with reduced epoch of EEG                               
Sagar Santaji, KLS Gogte Institute of Technology, India                                                                                                                                         

14:55-15:15

Title: Porphyrin: An emerging next generation functional molecule for energy 
related applications                              

Darpan Vijaykumar Bhuse, Vellore Institute of Technology, India                                                                                                                                        

15:15-15:35

Title: Lead-free transducer design for non-invasive continuous glucose 
monitoring using photoacoustic spectroscopy   

Pradyut Kumar Sanki, SRM University, India
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15:35-15:55

Title: FTIR spectrum of soil organic carbon changes (SOC) by the growth of 
rubber tree (Hevea brasiliensis) seedlings in soils with varied pH and base status  

Ambily. K.K, Rubber Research Institute of India, Kottayam, India

15:55-16:15

Title: Optimization study on sliding wear characteristics and heat treatment 
conditions of different grades of ferritic ductile cast iron                        

Bramaramba.v, NIT Rourkela, India

16:15-16:35

Title: High Thermal Stability of the RF dielectric properties of the BiVO
4
 matrix 

added with ZnO 

Daniel Xavier Gouveia, Federal University of Ceará, Brazil 

Refreshment Break 16:35-16:50

16:50-17:10

Title: Effects of serum albumin on the photophysical characteristics of 
synthetic and endogenous protoporphyrin IX 

Iouri Borissevitch, Universidade de São Paulo, Brazil                                                                                       

17:10-17:30

Title: The zygoma anatomy-guided approach (ZAGA) for rehabilitation of the 
atrophic maxilla    

André Sakima Serrano, Private practice at ZAGA Center São Paulo, Brazil

17:30-17:50
Title: Nanocellulose biobased composite overlays  

Gregory T. Schueneman, Forest Products Laboratory, USA

17:50-18:15 
Keynote Talk

Title: A single intraarticular injection of nanotechnology-based drug 
formulation as a safe osteoarthritis disease-modifying drug                

Hee-Jeong Im, University of Illinois at Chicago, USA       

& Jesse Brown Veterans Affairs Medical Center, USA                                                                                                             

Panel Discussions 
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DAY 2
March 28, 2023

08:30-09:00 Introduction

Distinguished Speaker Talks

Sessions: Materials Science and Engineering | Nanomaterials and Nanotechnology | Advanced 
Materials and Nanotechnology | Smart Materials and Applications | Energy Materials | Polymer 

Science and Technology | Composite Materials | Carbon and 2D Materials|Graphene Technology | 
Metamaterials | Perovskites | Metallurgical and Materials Engineering | Metals and Alloys | Optics 

| Biomaterials and Medical Devices | Surface Science and Engineering

09:00-09:20

Title: A new type of silica-induced “moundless” pitting corrosion in copper 

observed in Japan  

Masahiro Sakai, Muroran Institute of Technology, Japan

09:20-09:40
Title: Antibiotic-resistant superbugs on nanomaterials and nanoplastics                                 

Sunghee Joo, University of Seoul, South Korea

09:40-10:00

Title: Investigation on fracture behavior of cementitious composites reinforced 

with aligned hooked-end steel fibers  
Sujjaid Khan, Hebei University of Technology, China

10:00-10:20

Title: Classification of fungal diseases in plant based on deep learning 
techniques  

Mallikarjun Hangarge, Karnatak Arts, Science and Commerce College, India

10:20-10:35

Title: Tungsten oxide–reduced graphene oxide composites for 

photoelectrochemical water splitting 

Shahzad Munir Ansari, Federal Urdu University of Arts, Science and Technology,

Pakistan

10:35-10:55
Title: Luminescence studies on Eu3+: B

2
O

3
-SrO-TiO

2
-LiO- Al

2
O

3
 glasses   

M. Priya, Saveetha Engineering College, India

10:55-11:15
Title: Chitosan nanoparticles and their application in agriculture  

Divya Koilparambil, Apple International School, UAE

GMT-Greenwich Mean Time
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Refreshment Break 11:15-11:30

11:30-11:50

Title: Causal analysis of company performance and technology mediation in  
small and medium enterprises during COVID-19  

Ashraf Mishrif, Sultan Qaboos University, Oman

11:50-12:10
Title: Domination of pythagorean fuzzy gragh 

Sadegh Banitalebi, Imam Hossein University, Iran

12:10-12:30
Title: Direct cost analysis for 32,783 samples with preanalytical phase errors  

Pinar Eker, Maltepe University Faculty of Medicine, Turkey

12:30-12:50
Title: Modelling Strength Data Sets via Modified Weibull Distribution                                                                                                                                     
Huseyin Unozkan, Halic University, Turkey

12:50-13:10
Title: Advances in illicit drugs detection at points of care                                                      

Ghadeer M. M. Abdelaal, Zagazig University, Egypt

13:10-13:30
Title: Analysis of straightness and flatness errors based on Python                                                      
Ahmed M. S. El Melegy, National Institute of Standards, Egypt

Lunch Break 13:30-14:00

14:00-14:20

Title: Biological acidification of pig manure using banana peel waste to 
improve the dissolution of particulate phosphorus: A critical step for maximum 

phosphorus recovery as struvite                                         

Langa Bright Moyo, University of the Witwatersrand, South Africa

14:20-14:40

Title: Robotic process automation in banking industry: A case study on 
Deutsche Bank

Alice Saldanha Villar, University of Essex, United Kingdom

14:40-15:00

Title: A culture model for the assessment of phenylalanine neurotoxicity in 
phenylketonuria 

Julian Kylies, University Medical Center Hamburg-Eppendorf, Germany

15:00-15:20
Title: Ethics of human-machine interaction: A proposition   

Abeer Dyoub, University of L’Aquila, Italy

Scientific ProgramAdv. Materials Science 2023



15:20-15:40

Title: Evaluation of structural properties of biodegradable nanoPMOs by STORM 

imaging for efficient cancer therapy   
Pradip Das, University of Montpellier, France

15:40-16:00

Title: The advanced use of Calphad databases and methods in computational 
thermodynamics 

Bo Sundman, OpenCalphad

16:00-16:20

Title: Synthesis of chiral-at-metal rhodium complexes from achiral tripodal 

tetradentate ligands   

Ricardo Rodríguez, Universidad de Zaragoza, Spain

Refreshment Break 16:20-16:35

16:35-16:55

Title: Quality of life after extraction of mandibular wisdom teeth: A systematic 

review

Bassima Chami, Mohammed V University, Morocco

16:55-17:15

Title: Exploring chitosan as an ecofriendly agent to improve sustainable dyeing 

properties of cotton fabric dyed with (Opuntia Ficus-Indica L) fruit peel and its 

UV protection activity  

Rym Mansour, University of Monastir, Tunisia

17:15-17:35

Title: Coping with complexity in scientific research by combining systems, 
qualitative and quantitative approaches

Omar Sacilotto Donaires, School of Economics, Business Administration and 
Accounting at Ribeirão Preto, Brazil

17:35-18:00 
Keynote Talk

Title: Development of B-cell reference materials for comparable and 
quantitative cytometric expression analysis

Lili Wang, National Institute of Standards and Technology, USA

18:00-18:25 
Keynote Talk

Title: Nanostructured materials templated on short DNA oligonucleotides, at 

different pH conditions  

Julio Cesar Gonzalez Olvera, Universidad Politécnica de Santa Rosa Jáuregui, 

Mexico

18:25-18:45 

Title: XRD-Results measured on fracture surfaces of austenitic tensile test 
specimen

Karl Berreth, Materialprüfungsanstalt Universität Stuttgart, Germany

Panel Discussions 

Closing Remarks
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Poor physical development in young children 
has been shown to impact readiness for 
school, behaviour, social development and 

academic achievement. This research sought 
to explore whether a physical intervention 
programme (Movement for Learning) can 
improve children’s physical development. The 
Movement Assessment Battery for Children 
(2nd edition, MABC-2) was used to assess 

108 children (aged 4-5) from three schools in 
the UK at the start and end of the Reception 
Year (4-5 years).  A monitoring and evaluation 
survey was completed by 37 teachers which 
highlighted ways in which the programme had 
impacted children. Univariate ANOVA using 
change scores showed significant changes 
in favour of the intervention group who had 
undertaken the movement programme. 

Pat Preedy
LSC Education Ltd, United Kingdom

Pat Preedy has had a long and 
distinguished career in education, 
which includes being a global Chief 
Academic Officer for early childhood 
education, Executive Principal of 
a school catering for pupils from 3 
months to 18 years with boarding, 
Head Teacher of one of the first 
Beacon Schools in the UK and a 
school inspector.  He has conducted 
a range of research including 

the ‘Movement for Learning’ and 
‘Parents as Play Partners’ projects. 
As honorary research consultant 
for Twins Trust Pat has conducted 
extensive research into meeting the 
educational needs of multiple birth 
children and has developed an online 
accredited course for teachers with 
Professor John Mascazine through 
Ohio Dominican University.

BIOGRAPHY

Physical development in the early years: The impact of a 
daily movement programme on young children’s physical 
development
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Corrosion and its mitigation costs dearly 
(any developed economy loses 3-4% of 
GDP due to corrosion, which translates 

to ~$300b to annual loss USA). In spite of 
traditional approaches of corrosion mitigation 
(e.g., use of corrosion resistance alloys such 
as stainless steels and coatings), loss of 
infrastructure due to corrosion continues to 
be a vexing problem. So, it is technologically 
as well as commercially attractive to explore 
disruptive approaches for durable corrosion 
resistance.

Graphene has triggered unprecedented 
research excitement for its exceptional 
characteristics. The most relevant properties of 
graphene as corrosion resistance barrier are its 
remarkable chemical inertness, impermeability 
and toughness, i.e., the requirements of an 
ideal surface barrier 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 corrosion resistance 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 to actually enhance corrosion rate 
of copper, particularly during extended 
exposures.  Authors group has investigated 
the reasons for such contrast in corrosion 
resistance due to graphene coating as reported 
by different researchers.  On the basis of the 
findings, author’s group has succeeded in 
demonstration of durable corrosion resistance 
as result of development 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 circumvention 
of these challenges.

Raman Singh
Monash University, Australia

Raman Singh’s expertise includes: 
Alloy Nano/Microstructure-Corrosion 
Relationship, Stress Corrosion 
Cracking (SCC), Corrosion/SCC of 
Biomaterials, Corrosion Mitigation 
by Novel Material (e.g., Graphene), 
Advanced and Environmentally 
Friendly Coatings, High Temperature 
Corrosion.  His distinctions include: 
supervision of 50 PhD students, 
Guest Professorship at ETH Zurich, 
US Naval Research Lab, Indian 
Inst of Science and University of 
Connecticut, Editor of a book on 
Cracking of Welds (CRC Press), 

Lead Editor of a book on Non-
destructive Evaluation of Corrosion 
(Wiley), over 260 peer-reviewed 
international journal publications, 
15 book chapters and over 100 
reviewed conference publications, 
Editor-in-chief of an Elsevier and 
an MDPI journal, Fellow ASM 
International and Fellow Engineers 
Australia, over 50 keynote/plenary 
talks at international conferences 
(besides numerous invited talks), 
leadership (as chairperson) of a few 
international conferences.

BIOGRAPHY

Graphene coatings: A disruptive approach to durable 
mitigation of environment-assisted degradation
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Pickering-like emulsion stabilized 
via fine bubbles

Micro-nanobubbles exhibit unique properties, 
such as mass transfer, electroflotation, 
disinfection, decontamination, bioactivity 

and cleansing. Among them, we note the 
cleansing property, in which oil on skin, hair, and 
cloth can be effectively washed off using water 
with micro-nanobubbles.

We propose that this cleansing property is 
due to the Pickering-like emulsification of oil 
induced by fine bubbles. When air, water, and 
oil exhibit a three-phase contact angle, bubbles 
can attach to the interface between the water 
and oil. In this case, the oil is expected to form 
an oil-in-water emulsion stabilized via bubbles 
even without surfactants, similar to a Pickering 

emulsion stabilized via solid particles. Although 
the lifetime of the bubble-induced Pickering-
like emulsion is limited, this emulsion appears 
transiently and is expected to enhance the 
cleansing property of fine bubbles. 
To demonstrate this, we theoretically analyzed 
the interfacial energy of a system comprising 
a water–oil interface and a single bubble or 
multiple bubbles. The results indicate that the 
interfacial energy decreases when a bubble 
residing in water attaches to the water–oil 
interface. This predicts that an oil-in-water 
emulsion, which includes fine bubbles in water, 
is stabilized by the attachment of bubbles and 
forms a Pickering-like emulsion.

T. Onda
Kao Corporation, Japan

Figure: Phase diagram of oil-in-water emulsion and bubbles.
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Biography
Tomohiro Onda was a Research Fellow (at present, senior partner) at Kao corporation, who specializes in theoretical 
physics and interface science. He was engaged in the development of super-water-repellent surface, recordable 
optical disc, and visceral-fat measurement apparatus. Subsequently, he managed the mathematical science group 
and mathematically solved scientific problems that arose when developing a variety of products such as cosmetics, 
cleaning agents, diapers, and containers. His recent research focuses on theoretical investigation of interface 
phenomena such as wetting, bubble, and emulsion. He received his Ph. D. from the University of Tokyo. He worked 
as an assistant professor for a few years at the University of Tokyo.

Furthermore, self-emulsification occurs when 
this energy decrease exceeds the energy 
required to generate a new water–oil interface. 
The conditions required for self-emulsification 
were depicted as a phase diagram of γGW⁄γWO  
vs. γGO⁄γWO, where γGW, γGO, and γWO represent 
the air–water, air–oil, and water–oil interfacial 
tensions, respectively (Figure 1).

Hopefully, these theoretical predictions will 
enliven experimental studies on the interaction 
between an emulsion and fine bubbles, including 
direct observation of emulsions incorporating fine 
bubbles via the scanning electron microscope 
and high-speed video camera. 
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K. Oka1, Y. Nambu2,3, M. Ochi4, N. Hayashi5,6, Y. Kusano7, 
T. Aoyama2, Y. Ishii5, K. Kuroki4, S. Mori5, M. Takano6, 
N. Noma1, M. Iwasaki1 and H. Kageyama8

Spin reorientation in layered 
perovskite oxyfluoride Pb3Fe2O5F2

Control of spin alignment in magnetic 
materials is crucial for developing 
switching devices. In molecular 

magnets, magnetic anisotropy can be rationally 
controlled by varying their ligands that allow 
tuning of ligand field splitting energy. However, 
the inherent weak magnetic interaction 
between spins or spin-cluster results in spin 
reorientation (SR) occurring only at low 
temperatures. Here, we show that layered 
perovskite oxyfluoride Pb3Fe2O5F2 exhibits 
a SR transition at 380 K, with the magnetic 

moments changing from perpendicular to 
parallel to the c-axis. It is found that the SR is 
caused by a ferroelectric-like phase transition, 
where the magnetic HOMO-LUMO interaction 
changes upon the structural transition due 
to the concerted effect of the heteroleptic 
FeO5F coordination and the steric effect of Pb. 
This finding indicates that the design of spin 
orientation by local coordination environment, 
which is common in molecular magnets, can 
be extended to extended oxides by introducing 
different anions.

1Kindai University, Japan
2Tohoku University, Japan
3Japan Science and Technology Agency, Japan
4Osaka University, Japan
5Osaka Prefecture University, Japan
6Research Institute for Production Development, Japan
7Okayama University of Science, Japan
8Kyoto University, Japan

Figure: Spin reorientation 
in Pb

3
Fe

2
O

5
F

2
. The spin 

orientation changes from 
perpendicular to parallel 
to the c-axis during the 

structural transition from 
the HT to LT phase.
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Biography
Kengo Oka received the Ph. D. of science from Kyoto University in 2010. He worked as a postdoctoral fellow in 
Institute for Solid State Physics, The University of Tokyo in 2010, and moved to Materials and Structures Laboratory, 
Tokyo Institute of Technology as an assistant professor (2010-2014). He was an assistant professor of Department of 
Applied Chemistry, Faculty of Science and Engineering, Chuo University from 2014 to 2019. He is currently a lecturer 
at Department of Applied Chemistry, Faculty of Science and Engineering, Kindai University.
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Is the assumption of a constant solidus 
temperature—which has been empirically 
adopted in general steel solidification 

analysis without firm validation—valid in 
all solidification stages? This query has still 
remained owing to the difficulties in achieving 
the reliable measurements of the solidus 
temperature in real processes, while those 
of the liquidus temperature reasonably agree 
with phase diagrams.

To examine this assumption of a constant 
solidus temperature in all solidification stages 
for multicomponent steels, heat- and solute-
transfer equations were simultaneously solved 
using the finite thickness model, which focuses 
on early-to-late stage solidification except 
final stage solidification. In early-to-middle 
stage solidification, the model provides a 
constant solidus temperature, as predicted by 
the previously reported semi-infinite thickness 

model by the present authors wherein the 
solidification front was far from the strand 
center. In late stage solidification, however, 
the present model exhibited a slightly 
decreased solidus temperature—almost within 
the temperature measurement accuracy 
range. This suggests that the assumption of a 
constant solidus temperature does not exactly 
hold in late stage solidification, but is not 
unreasonable from a practical viewpoint. The 
obtained solutions agree well with numerical 
analyses and are in reasonable agreement with 
thermo-analytical measurements and industrial 
findings. Thus, the present model supports the 
assumption of a constant solidus temperature 
and estimates the solidus temperature in 
early-to-late stage solidification, which can 
play a role in search of an adequate solidus 
temperature as an approximate analytical 
solution for multicomponent steels.

Toshio Fujimura, Kunimasa Takeshita 
and Ryosuke O. Suzuki
JFE Techno Research Corp., Japan

Analysis of the solidus temperature 
of multicomponent steel

Biography
Toshio Fujimura is now a technical adviser, JFE Techno Research Corp. He got B.E. and M.E., Kyoto University and 
Ph.D., Hokkaido University, Japan. He got the Natl. Invention Award of Japan, for “Continuous Forging Process for 
Continuous Casing”, 1997. He worked as the manager of Steelmaking works, Mizushima works. JFE steel, the technical 
manager, Middletown works, AK Steel, USA, worked as Director, JFE bars &Shapes, Board member of JFE Civil Eng. 
& Construction and Rinko Corp. and the chairman for the steelmaking subcommittee, Iron and Steel Inst. of Japan.  
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Integrated hydrobulging of prolate 
ellipsoids from preforms with 
multiple thicknesses

The integrated hydrobulging of stainless-
steel prolate ellipsoids from preforms 
with two thicknesses was investigated. 

The produced ellipsoids were closed with 
two 16-mm-thick closures and had nominal 
semiminor and semimajor axes of 89 and 125 
mm, respectively. The ellipsoidal preforms 
comprised eight conical segments inscribed 
inside the target perfect ellipsoid. The four 
end and middle segments of the preforms 
had nominal thicknesses of 0.67 and 0.83 
mm, respectively. The hydrobulging of these 
preforms was explored analytically and 
numerically and was compared with that of 
prolate ellipsoids with constant thickness. Two 
nominally identical ellipsoidal preforms were 
fabricated, measured, and hydrobulged to 
confirm the theoretical predictions. The results 
indicated that varying the preform thicknesses 
is an efficient method of overcoming insufficient 
hydrobulging of the ends of prolate ellipsoids in 
other methods. This can be achieved by reducing 
the thickness because lower thickness results 
in higher equivalent stress. The fabrication of 

the ellipsoidal preforms and hydrobulging of 
the prolate ellipsoids were reasonably accurate 
and repeatable. The prolate ellipsoids were 
slightly outbulged, but the deviations from 
nominal geometry were small. Relatively large 
deviations were observed at the ends and 
weld seams of the prolate ellipsoids; these 
deviations were attributed to imperfections 
in the preforms. The thickness distributions 
of the fabricated ellipsoidal preforms and 
hydrobulged prolate ellipsoids were nearly 
uniform. Moreover, hydrobulging instability 
can be effectively monitored by measuring 
geometric dimensions, such as axial height. 
High residual stresses and plastic strains were 
observed in the hydrobulged prolate ellipsoids. 
This tensile residual stress due to internal 
pressure may be beneficial for underwater 
applications; however, this phenomenon 
requires further investigation. The segmented 
boundaries are subjected to stress and strain 
concentrations because of the bending effect 
and geometric discontinuities.

Jian Zhang
Jiangsu University of Science and Technology, China 

Biography
Jian Zhang was born in Shuyang, Jiangsu, China in 1984. He received his B.S., M.S., and Ph.D degrees in Mechanical 
Engineering from Jiangsu University. He also received his second Ph.D degrees in Mechanical Engineering from Saitama 
Institute of Technology, Japan. He was a postdoctoral fellow at Chinese Ship Scientific Research Center. He has worked 
with School of Mechanical Engineering, Jiangsu University of Science and Technology for about 13 years and has been 
Professor since 2020. His research interests include buckling of pressure vessels, integrity of pressure hulls, deep-sea 
pipeline restoration, integral hydro-bulging of shells of revolution.  
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Virtual reality (VR) has been shown to 
be a potential research tool yet the gap 
between traditional and VR behavioral 

experiment systems poses a challenge for 
many behavioral researchers. To address the 
challenge posed, the present study first adopted 
a modularity design strategy and proposed a 
five-module architectural framework for a VR 
behavioral experiment system that aimed to 
reduce complexity and costs of development. 
Applying the five-module architectural 
framework, the present study developed the 
SkyrimVR based Behavioral Experimental 
Framework module (SkyBXF), a basic 
experimental framework module that adopted 
and integrated the classic human behaviour 
experiment structure (i.e. session-block-
trial model) with the modifiable VR massive 
gaming franchise The Elder Scrolls V: Skyrim 
VR. A modified version of a previous behavioral 

research to investigate the effects of masked 
peripheral vision on visually-induced motion 
sickness in immersive virtual environment was 
conducted as a proof of concept to showcase 
the feasibility of the proposed five-module 
architectural framework and the SkyBXF 
module developed. Behavioral data acquired 
through the case study were consistent with 
those from previous behavioral research. 
This indicates the viability of the proposed 
five-module architectural framework and the 
SkyBXF module developed, and provides proof 
that future behavioral researchers with minimal 
programming proficiency, 3D environment 
development expertise, time, personnel, and 
resources may reuse ready-to-go resources 
and behavioral experiment templates offered 
by SkyBXF to swiftly establish realistic virtual 
worlds that can be further customized for 
experimental need on the go.

Yu-Hsin Chen1 and Ze-Min Liu2 
1College of Liberal Arts, Wenzhou-Kean University, China
2College of Education, Wenzhou University, China

A modularity design approach to 
behavioral research with immersive 
virtual reality: A SkyrimVR based 
behavioral experimental framework

Biography
Yu-Hsin Chen specializes in both computer science and psychology; moreover utilizes the interdisciplinary knowledge 
to invent and obtain patents for experimental/diagnostic equipment; collaborating and publishing his work in various 
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Honey is a natural product of bees, and 
its chemical composition depends on the 
nectar sources of the surrounding flora 

as well as environmental factors. However, 
keeping hives in areas polluted with heavy 
metals can affect the quality of bee products 
such as honey. To date, there are very few 
studies on the health risks of consuming 
honey in various locations in the Malaysian 
state of Sabah, Borneo, in relation to food 
standards and heavy metal contamination of 
honey from the stingless bee, Heterotrigona 
itama in association with pollutant sources. A 
total of 63 samples of raw and unprocessed 
honey were collected directly from beekeepers 
producing honey at five sites in Sabah 
comprises of urban and industrial areas. All 
selected heavy metals were measured using 
an inductively coupled plasma optical emission 
spectrophometer (ICP-OES). Overall, the most 

frequently detected element was Zn (0.090 
mg/kg), followed by Pb (0.012 mg/kg), As 
(0.004 mg/kg) and Cr (0.003 mg/kg), while 
Cd (0.001 mg/kg) was the lowest element in 
honey from all areas. Excluding Cr and Zn, a 
significant correlation was found between PCA 
factor score 1 and heavy metal concentration 
in honey for Pb, Cd and As, suggesting that the 
source of pollution for these metal elements 
was from hives closer to major roads, cities 
/ town, petrochemical hub and power plants. 
Although the heavy metal concentrations in 
the honey samples did not exceed the food 
standard limits and therefore do not pose a 
health risk, the observed increase in heavy 
metal concentrations in honey in industrial 
areas could pose a potential risk in the future 
due to the growing interest in rearing of 
stingless bees for honey production in these 
areas of Sabah.

Suzan Benedick, Nurul Hamizah Salman, 
Lum Mok Sam, Kimberly Ador, Bellericter Binjamin 
and Mohd Iftar Johwan Johny @ Hasbulah
University Malaysia Sabah Sandakan Campus, Malaysia

Mineral and toxic metal content of 
tropical stingless bee honey (Apidae; 
Heterotrigona itama) from Sabah, Borneo
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Derivation of the high-Tc version of the 
BCS optical conductivity of conventional 
superconductors using the spin polaron 
theory and matsubara green’s functions

In this article we derived the energy gap 
function, the normal and anomalous 
Green’s functions, and eventually the optical 

conductivity of ‘dirty’ high-Tc superconductors 
at the zero-temperature limit. This process 
in particular is primarily done by using the 
Heisenberg equation of motion, the effective 
Hamiltonian from spin polaron theory, and 
Matsubara (finite temperature) Green’s 
functions. Having done this, we proceeded 
to calculate the optical conductivity of ‘dirty’ 
high-Tc superconductor by assuming energy 
conservation but not momentum and by 
evaluating the Kubo formula. This Kubo formula 
expresses the current-current correlation 
function, now as functions of the high-Tc 
forms of the normal and anomalous Green’s 
functions. Then by using the Wick’s theorem 

made it possible to simplify the product of 
operators (holons as spinless fermions and 
bosons as normal bosons). Subsequently, the 
frequency summations were evaluated using 
the coherence factors approach. Analytic 
continuation was then applied in order to 
obtain the retarded current-current correlation 
function; after which the zero-temperature 
limit was taken. The optical conductivity, as a 
function of the momentum and frequency, was 
then obtained from the imaginary part of the 
retarded current-current correlation function. 
Our result, which is mathematically similar in 
form as that of conventional superconductors, 
reveals that the incident photon is absorbed 
by having its energy converted into two 
quasiparticles with separate energies. 

Unofre B. Pilil
University of San Carlos, Philippines
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Chuong Dinh Nguyen1, Hoang Huu Bui1,2, 
Van Huy Vo1, Sang The Phan1, Phong Tien Quach1 
and Dung Bich Nguyen1

Diagnostic performance of acoustic 
radiation force impulse imaging in 
evaluating liver fibrosis in patients 
with chronic hepatitis B infection: A 
cross-sectional study

Background: Acoustic radiation force impulse 
point shear wave elastography (ARFI-pSWE), 
measuring shear-wave velocity (SWV), has 
been utilized to examine the liver stiffness 
caused by different etiologies. However, 
information on its reliability in staging liver 
fibrosis in chronic hepatitis B (CHB) patients 
is scarce. 

Purpose: The aim of the study is to examine 
the diagnostic performance of ARFI-pSWE and 
determine the optimal SWV cut-off values to 
predict significant fibrosis ( F ≥2) and cirrhosis 
(F4) in CHB patients. 

Material and Methods: All 114 adult CHB 
patients visiting the University Medical Center, 
Ho Chi Minh City, Vietnam between February 
2019 and March 2021 underwent liver stiffness 
measurement using ARFI-pSWE and FibroScan. 
SWV results were tested against FibroScan 
for sensitivity, specificity, positive predictive 

value (PPV), and negative predictive value 
(NPV). The area under the receiver operating 
characteristic (AUROC) curve was used to 
identify the optimal SWV cut-off values. 

Results: There was a strong agreement 
between ARFI-pSWE and FibroScan ( r = 0.92, 
p <0.001). The optimal SWV cut-off value for 
detecting significant fibrosis was 1.37 m/s 
with an AUROC of 0.975, sensitivity of 83.3%, 
specificity of 100%, PPV of 100%, and NPV of 
81%. The optimal cut-off value for predicting 
cirrhosis was 1.70 m/s with an AUROC of 
0.986, sensitivity of 97%, specificity of 93%, 
PPV of 95%, and NPV of 96%. 

Conclusion: ARFI-pSWE could be an effective 
technique for evaluating liver fibrosis in CHB 
patients. SWV cut-off values of 1.37 and 1.70 
m/s could be used to diagnose significant 
fibrosis and cirrhosis, respectively.

1University Medical Center of HCMC, Vietnam
2University of Medicine and Pharmacy, Vietnam
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Mechanical behavior of graphene 
reinforced metal matrix composites

G. G . Sozhamannan and N. Sathishkumar 
Sri Manakula Vinayagar Engineering College, India

In recent years, magnesium-based metal 
matrix composites have been widely used 
in many automotive, aerospace, and 

domestic applications due to their light weight, 
high specific strength, and excellent damping 
properties. The mechanical behavior of metal 
matrix composites mainly depends on the 
types of matrix and reinforcement materials. 
The size of reinforcement particles is mostly 
influenced by the properties of composite 
materials. In recent years, many researchers 
have concentrated their research on nanosize 
particles because they exhibit excellent 
mechanical properties. The main aim of the 
presentation is to investigate the mechanical 
behavior of magnesium-based metal matrix 
composites. The composites were fabricated 
by using ultrasonic gravitational stir casting 

techniques. Nano-graphene particles were 
used as reinforcement. The mechanical 
behaviors were evaluated by a tensile test, 
an impact test, and a micro hardness test. 
The wear behavior was analyzed by the 
pin-on-disc method. The composite sample 
structures were analyzed using a scanning 
electron microscope. The experimental results 
revealed that the mechanical behavior of 
composites is influenced by the presence of 
graphene particles in aluminum-based matrix 
composites. The ductile properties decrease, 
and the tensile, hardness properties are 
also increased gradually with the addition of 
nanographene in the matrix materials. Wear 
test results indicated that wear behavior also 
depends upon the presence of graphene in the 
aluminum-based metal matrix composites.
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P.K. Mallik 
Indira Gandhi Institute of Technology, India

Despite being high wear resistance, 
bioinert and biocompatible, some of the 
limitations like poor fracture toughness, 

lack of bioactivity and electrical conductivity 
properties restrict the use of monolith alumina 
as bone replacement material. In this paper, we 
address one such issue and will demonstrate 
how addition of CaTiO3 (CT) to nano Al2O3 
matrix enhances bioactivity, physical and 
electrical properties like dielectric constant 
and electrical conductivity etc. Therefore, the 
strategy in the current research is to design 
a dense alumina Al2O3-CT nanobiocomposites 
using conventional pressure less sintering 

technique (1400°C, 2 hours) that can be 
enhanced the functional properties compared 
to that of monolith alumina. The microstructural 
as well as functional characterizations were 
carried out by using XRD, SEM and impedance 
analyser. As results, the dielectric constant and 
electrical conductivity increases with function 
of frequency and temperature was higher 
compared to other composites. Finally, the 
results of in vitro analysis indicate that effect of 
electrically bioactive Al2O3-CT nanocomposite 
will be potential candidate materials for 
electronic interfacing materials for biomedical 
application.

Dielectric properties of alumina-
CaTiO3 nanocomposite for 
biomedical application
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Abhijit Chandra Roy, Navin Kumar, Shreyas B S, 
Ananya Gupta, Aloke Kumar, Aveek Bid, 
and V. Venkataraman
Indian Institute of Science, India 

The human skin being the largest and 
most exposed organ in the body provides 
various essential information including 

touch, temperature, pressure, vibration, and 
humidity of the surrounding for smooth and 
safe functioning of our body. Similarly, artificial 
soft electronic skin, like human skin, perceives 
various environmental stimuli by transducing 
them into an electrical signal. Soft artificial 
skin capable of sensing touch and pressure is 
essential in many applications, including social 
robotics, healthcare, and augmented reality. 
However, several hurdles remain challenging, 
such as highly complex and expensive 
fabrication processes, instability in long-term 
use, and difficulty producing large areas and 
mass production. Here, we present a robust 
3D printable large area soft artificial optical 
skin made of a soft and resilient polymer 

capable of detecting touch, load, and bending 
with extreme sensitivity to touch and load, 
750 times higher than earlier work. The soft 
artificial optical skin shows excellent long-
term stability and consistent performance up 
to almost a year. In addition, we describe a 
fabrication process capable of producing large 
areas, large numbers, yet cost-effective. The 
soft artificial optical skin consists of a uniquely 
designed optical waveguide and a layer of a 
soft membrane with an array of soft structures 
which work as passive sensing nodes. The 
use of a soft structure provides the freedom 
of stretching to the soft artificial optical skin 
without considering the disjoints among the 
sensing nodes. The soft artificial optical skin's 
operation has been shown using a variety of 
techniques.

Soft artificial optical skin for 
biomedical application
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In this work, a two port circularly polarized 
(CP) MIMO Cylindrical Dielectric Resonator 
Antenna (CDRA) with Quad-band response 

is designed for terahertz (THz) application. 
This antenna is new since MIMO Graphene 
DRA antennas in the THz frequency range is 
insignificantly studied. The unique feature of 
this antenna is, it provides resonance at four 
bands and provides quad sense CP response 
in the pass band at THz frequency region. 
Moreover, by varying graphene potential of the 
antenna, isolation between the two antennas is 
increased and CP tuning can also be achieved. 
The proposed DRA generates two higher order 
modes (HEM11δ and HEM12δ). This antenna 
provides 10 dB Impedance Bandwidth (IBW) 
of 5.86%, 4.96%, 2.64% and 5.23% at four 
resonant frequencies. The 3dB Axial Ratio 
Bandwidth (ARBW) is 8.22%, 2.48%, 3.67% 

and 5.67% at the quad-band frequencies. 
Various MIMO performance parameters are 
evaluated and found in acceptable limits. 
Advantages of the proposed design are quad 
response, higher order modes generation, CP 
tuning and good isolation between the ports. 
The tunability of graphene material allows it to 
provide CP responses in the frequency region 
that is most useful in biomedical applications. 
The use of a CP antenna in a THz biomedical 
application can improve system sensitivity 
by reducing polarisation losses and aligning 
them. All these features make the proposed 
MIMO DRA a unique and is suitable for THz 
applications. Figure1 shows the structure of 
our designed MIMO DRA and Figure2 shows 
simulation results of |S11| and axial ratio in 
dB. 

THz graphene MIMO dielectric 
resonator antenna

Amarjit Kumar
National Institute of Technology, India

Figure1: Geometry of proposed MIMO DRA (a) Top View (b) Bottom View (c) Side View
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Figure2: MIMO CDRA (a) Frequency response (b) Axial Ratio in dB
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Sagar Santaji
KLS Gogte Institute of Technology, India

Automatic sleep stage classification 
with reduced epoch of EEG

In the recent years analysis of 
Electroencephalogram (EEG) signal has 
played vital role in automatic sleep scoring 

technique. Classification of sleep stages help 
in understanding sleep related issues. Manual 
analysis of sleep scoring is costly, tedious and 
time-consuming process. It is essential to 
design an automatic sleep scoring technique 
which is convenient to patients and simplifies 
the diagnostic process using EEG signals. 
Implementation of such technique enable 
experts to identify sleep related issues. In this 

paper, EEG signals are recorded for 60 subjects 
and preprocessed using Infinite Impulse 
Response (IIR) filter. Sleep stages are classified 
into three major stages viz stage 1, 2 and 3 with 
10 s epoch duration using statistical features 
of EEG and machine learning algorithms with 
five-fold cross validation. Proposed method is 
more feasible for physicians to diagnose sleep 
disorders and proves to be the better technique 
with improved accuracy compared to other 
existing studies.
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The upsurge in energy demand have 
laid burden on fossil fuels. This burden 
will eventually lead to depletion of 

fossil fuel. Fossil fuels are detrimental to 
the environment.  The alternatives for 
fossil fuels are still in prototype stage. To 
date, technology utilizing ruthenium-based 
complexes in catalysis, perovskites and 
inorganic compounds (including silicon metal) 
in energy conversions and carbonaceous-
oxide multiparty and mesoporous compounds 
in energy storage have shown excellent 
performance in the respective fields, however 
often suffer from various critical issues. The 
attempts are being made to eradicate these 
issues by designing the newer multi-functional 
materials for use in greener way in catalysis, 
truly energy conversion devices and efficient 
energy storage materials.   

In this context, the nature-based biological 
agent, porphyrins and their derivatives are 
promising and are being developed because 
of its versatile and tuneable properties 
that mimics the principle of photoenergy-
conversion in light harvesting and in biological 
catalysis. Porphyrin can be engineered to 
cope with the desired characteristics to design 
a new functional motif and are expected to 

make a major contribution in the near future. 
At present, A metal free porphyrin derivative 
incorporated with ionic liquids have been 
emerged as excellent photocatalyst under 
greener protocols giving a very good yields, 
stability, recyclability in several C-C, C-H bond 
formation and other organic transformations. 
The oligomeric porphyrin structures with several 
donors, accepting agents and conjugation 
have recently shown appreciable 9.3% PEC 
in a truly energy generating DSSC system. 
The doping of these structures with variable 
oxidation states enables it for the use faradaic 
type electrode material in supercapacitors. 
The porphyrin-carbonaceous based electrode 
material presents a typical stable type 
nanostructured surfaces morphology giving 
mixed type of capacitance with 571 F/g at 1.0 
A/g supercapacitance and better capacitance 
retention.

This talk review the use of porphyrin-based 
materials for emerging key applications such 
as energy conversion, energy storage and 
photo catalysis. It is divided into three key 
sections focusing on latest development of 
porphyrin-based materials in photovoltaics, 
photocatalysts, and energy storage devices. 

D.V Bhuse  
Vellore Institute of Technology, India 

Porphyrin:  An emerging next 
generation functional molecule for 
energy related applications
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P. K. Sanki and PNSBSV Prasad V
SRM University, India

Lead-Free transducer design for 
non-invasive continuous glucose 
monitoring using photoacoustic 
spectroscopy 

The quick spread of the new coronavirus 
particularly increases the vulnerability of 
diabetics. Diabetes is already regarded 

as a pandemic illness. WHO estimates that 
there are 422 million people worldwide who 
have diabetes, omitting a significant portion 
of the population who have not yet received a 
diagnosis. Invasive, semi-invasive, and non-
invasive methods can all be used to determine 
the blood glucose levels in the body. It is still 
usual practice to get a blood sample invasively 
in order to determine the blood glucose level. 
To detect blood glucose levels from capillary 
fluid, certain Self-Monitoring Blood Glucose 
Meters (SMBG) have already been released on 
the market. Frequent blood glucose monitoring 
by invasive or semi-invasive techniques results 
in localized infection spread, discomfort, 
irritability, and patient dread. The development 
and progression of related illnesses such 
retinopathy, nephropathy, cardiomyopathy, 
and neuropathy are reduced by 40–80% when 
blood glucose levels are closely monitored and 
controlled. However, there is still no known 
permanent treatment for diabetes. For diabetic 
individuals, non-invasive procedures (NIP) that 

continuously monitor glucose levels may be 
an option. A non-invasive method for glucose 
measurement is provided by spectroscopy 
methods. A deterministic scientific method 
called PhotoAcoustic Spectroscopy (PAS) is 
used to find glucose in the Near Infra-Red 
(NIR) spectrum. The Photoacoustic (PA) 
measurement apparatus was constructed, 
and PA measurements were made on glucose 
solutions at multiple NIR excitation wavelengths. 
The generated PA signal has been extracted with 
the help of a piezoelectric transducer. The Peak-
to-peak amplitude of the PA signal increases in 
direct proportion to blood glucose levels.

Restriction of Certain Hazardous Substances 
(ROHS) advised against using lead in electronic 
appliances due to the negative environmental 
impact of lead zirconate titanate (PZT-5A) 
material. For a lead-free transducer, the mixture 
of barium zirconate titanate (BZT) and barium 
calcium titanate (BCT) appears promising 
and fits the general criteria for piezoelectric 
properties (Table 1). Compared to our prior 
output findings, we predict an instrument with 
enhanced efficiency and resolution.
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Figure: Block diagram for the noninvasive continuous glucose monitoring system

Sl.No Property PZT-5A 
0.50 BZT-
0.50BCT 

0.51BZT-
0.49 BCT

0.52BZT-0.48 BCT

1 d
33

 (PC/N) 400 637 577.5 481.5

2 g
33

 (mv M/N) 25 29 23 22

4 Coupling coefficient (k
p
) 0.61 0.59 0.54 0.42

d
33

= Charge Sensitivity, g33= Voltage Sensitivity

Table: Comparison of piezoelectric properties for Lead and Lead-Free materials
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K.K. Ambily and M.L. Geethakumari Amma
Rubber Research Institute of India, India

FTIR spectrum of soil organic carbon 
changes (SOC) by the growth of rubber 
tree (Hevea brasiliensis) seedlings in 
soils with varied pH and base status

Identification of soil components and 
soil organic matter characterization by 
functional group differentiation are the 

important applications of Fourier transform 
infrared spectroscopy (FTIR). Study intended 
to identify the FTIR spectra of changes in the 
carbon functional groups by the growth of 
rubber seedlings in three different pH and base 
cation soils between initial and after 240 days. 
Weighed, sieved soil samples powered in an 
agate mill were homogenized and mixed KBr 
(FT-IR grade) and the pellets were made using 
a hydraulic press at 12 bar, dried FTIR Spectra 
recorded with a Spectrophotometer (Varian 660 
– IR FTIR) with specified resolution. Results 
indicated that the spectrum of all three soils 
comprised of the clay mineral (left portion) 
organic matter (middle portion) and minerals 
(right portion) in the peaks obtained in three 

soils.  The spectrum of the two acidic soil (pH 
4.4 and pH 5.5) were similar and these were 
different from the neutral soil (pH 7.4). In pH 
4.4 and pH 5.5, 6 peaks in the left portion were 
similar.  This corresponds to the clay minerals 
and naturally these were identical in the acidic 
soils dominated in Kaolinite clay mineral. 
But in pH 7.4 among the 6 peaks two were 
present and instead of other peaks there was 
a broad peak corresponds to the centre point 
at intensity of 3400 cm-1associated with the 
hydrogen bonding with the functional group OH 
and it is a determining factor of the presence 
of exchangeable cations like K, Na, Ca and Mg. 
This was the confirmation of the characteristic 
difference in pH 7.4 soil from pH 4.4 and FTIR 
spectrum is applicable in identification of soil 
differentiation by carbon groups.
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Figure: FTIR spectrum of changes in soil organic carbon in the initial and after 
eight months  growth of rubber plants in pH 4.4 (extremely acidic) soil 

Biography
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Chemistry and adaptations of Natural Rubber (Hevea brasiliensis) to acidic soil conditions’’ from Mahatma Gandhi 
university, Kottayam, Kerala, India. Received Master’s Degree in Analytical Chemistry and graduate degree in 
chemistry from the same university. Presently she is a Senior Scientist(Agronomy/Soils) and  engaged in research 
on Rhizosphere chemistry on rubber trees, soil fertility and fertilizer recommendation for rubber, FTIR spectrum 
identification of carbon functional groups in soils, plant nutrition related to yield, potassium and drought tolerance 
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panel dryness affected trees and environmental studies like carbon sequestration potential of clones. Involved in the 
development of online fertilizer recommendation programme “RUBSIS- Rubber Soil Information System” for offering 
online fertilizer recommendation for rubber. 25 related publications including Research articles in Peer-reviewed 
journals, National and International seminars/conferences, and book chapter and received training programmes of 
the concerned fields. Reviewer of the international journals Plant and Soil, Journal of Plant and Soil Science.
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V. Bramaramba and S. Sen
NIT Rourkela, India

Optimization study on sliding wear 
characteristics and heat treatment 
conditions of different grades of 
ferritic ductile cast iron 

The present work reports an experimental 
investigation on influence of microstructures 
on dry sliding wear performance of different 

grades of ferritic ductile iron. Ductile cast iron 
samples of ferritic grade have been subjected to 
different heat-treatment processes at different 
temperatures and times. Taguchi optimization 
technique (L16) has been applied to evaluate 
the influence of different process variables 
(load, time, heat treatment, and grade) during 
ball-on-plate wear test. Meanwhile, analysis 
of variance (ANOVA) method was adopted 
to know the significance of aforesaid process 
variables. ANOVA results confirmed that the 
heat-treatment process has highest significance 
(54.76%) within all process variables. Among 
heat-treated specimens, austempered samples 
have outstanding wear resistance while the 

DMS samples have lower wear resistance. 
In addition, overall utility values have been 
evaluated by using individual utility values of 
weight loss and hardness. An obtained overall 
utility value gives the optimum combination for 
achieving higher wear resistance and hardness. 
Additionally, morphology of wear surfaces was 
examined in scanning electron microscope and 
the micrographs confirm the existence of inferior 
surface in terms of abrasive wear, adhesive wear, 
and particle pullout and delaminated sheets 
on wear track. Enrichment of oxygen element 
has been observed on the worn path through 
energy-dispersive X-ray spectroscopy. X-ray 
diffraction analysis confirms the existence of 
different compounds like iron and silicon oxides 
on the wear track surface which may improve 
its hardness. 

Biography
Bramaramba.v has been a process and mechanical engineer for new product development for aluminium alloy 
wheels at synergies castings limited for two years. She completed her masters in CAD/CAM specialization. Later 
she joined as PhD scholar in metallurgical and materials engineering department in national institute of technology 
Rourkela, India. She is expertise in heat-treatment study, mechanical and physical metallurgy on ductile cast iron 
and Alsi7mg alloys. She has published three international journals on wear behavior and morphological study on 
ductile cast iron on different heat treatment processes. Currently, she has written tensile and compression behavior 
on ductile cast iron on different heat treatments, which will be published in early 2023.
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D. X. Gouveia1, R. G. M. Oliveira1, D. C. Souza1, J. E. V. de Morais1, 
G. S. Batista1, D. B. Freitas1, M. A. S. Silva1, Sergei Trukhanov2,3,4, 
Alex Trukhanov2,3,4, Larissa Panin4,5, Charanjeet Singh6, Di Zhou7 
and A. S. B. Sombra1

High Thermal Stability of the RF 
dielectric properties of the BiVO4 
matrix added with ZnO

Biography
Daniel Xavier Gouveia, born in Fortaleza, Brazil (1951) has a degree in electronic engineering from the Federal 
University of Paraiba (1976), a Master's degree in Electrical-Electronics Engineering from the Federal University of 
Ceará (1996), a PhD in Physics from the Federal University of Ceará (2006). Post doctorate from the University of 
Aveiro, Portugal (2006/2007). He also had experience as an engineer in the machinery and electrical instrumentation 
industries. Since 1998 he has been a professor at the Federal Institute of Science, Education and Technology (IFCE-
Ce). He is a collaborator of LOCEM (LOCEM-Telecommunication and Materials Science and Engineering of Laboratory) 
since 2005, with interest in dielectric properties of materials.

In this work, the complex impedance 
spectroscopy study of bismuth vanadate 
ceramics (BiVO4) ceramics with different 

additions of ZnO (25, 50 and 75 wt%) it is 
performed. The BiVO4 (BVO) was synthesized 
by the reaction method in solid state and 
calcined at 500 ºC and the BVO-ZnO composites 
were molded in sintered ceramic pellets at 
700 ºC. The X-Ray Diffraction (XRD) was used 
to analyze he crystal structure of BVO and 
composites BVO-ZnO, none being observed 
synthesis spurious phase. Analysis by Complex 
Impedance Spectroscopic (CIS) showed that 
increasing the concentration of ZnO,  reveals 
the presence of a thermo-activated charge 
transfer process with activation energy 

increasing for the sample with 25 wt% ZnO. 
At room temperature, the increase in the ZnO 
concentration in the BVO matrix maintained 
the high value of the dielectric constant (ε), in 
the order of 104 at the frequency of 1 Hz. The 
temperature coefficient of capacitance (TCC) 
displayed positive in the BVO and negative 
for composites. The adjustment through 
the equivalent circuit, presented excellent 
electrical response for the composites, being 
identified an association with three Resistors 
(R), each in parallel a Constant Phase Element 
(CPE), showing the influence of grain and 
grain boundary in the process of thermoactive 
conduction.

1Federal University of Ceará, Brazil 
2National University of Science and Technology MISiS, Russia
3South Ural State University, Russia
4National Academy of Sciences of Belarus, Russia
5Immanuel Kant Baltic Federal University, Russia
6Lovely Professional University, India
7Xi’an Jiaotong University, China
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I.E. Borissevitch1, D.C.K. Codognato1, 

F.S. Pena2, E.R. dos Reis3 and A.P. Ramos1

Effects of serum albumin on the 
photophysical characteristics 
of synthetic and endogenous 
protoporphyrin IX

Protoporphyrin IX (PpIX) is an intrinsic 
compound of living organisms that plays 
an important role as a precursor of 

heme synthesis. On the other hand, PpIX is 
attracting special attention as a photosensitizer 
(PS) in photodynamic therapy (PDT), a non-
invasive method for the treatment of cancer 
and other diseases, including bacterial and 
viral infections, and as a fluorescence probe in 
fluorescence cancer diagnostics (FD). The study 
of the interaction of synthetic protoporphyrin 
IX (PpIXs) and protoporphyrin IX extracted 
from Harderian glands of ssp Rattus novergicus 
albinus rats (PpIXe) with bovine serum albumin 
(BSA) was conducted in water at pH 7.3 and 
pH 4.5 by optical absorption and fluorescence 
spectroscopies. PpIXs is present as H- and 
J-aggregates in equilibrium with themselves 
and with monomers. The PpIXs charge is 2– 
at pH 7.3 and 1– at pH 4.5. This increases its 

aggregation at pH 4.5 and shifts the equilibrium 
in favor of J-aggregates. In spite of electrostatic 
attraction at pH 4.5, where BSA is positive, the 
binding constant (Kb) of PpIXs to BSA is 20% 
less than that at pH 7.3, where BSA is negative. 
This occurs because higher aggregation of 
PpIXs at pH 4.5 reduces the observed Kb value. 
At both pH, water-soluble PpIXe exists in the 
monomeric form with the charge of 1– and its 
Kb exceeds that of PpIXs. At pH 4.5, its Kb is 
12 times higher than that at pH 7.3 due to 
electrostatic attraction between the positively 
charged BSA and the negatively charged PpIXe. 
The higher probability of PpIXe binding to BSA 
makes PpIXe more promising as a fluorescence 
probe for fluorescence diagnostics and as a 
photosensitizer for photodynamic therapy. The 
existence of PpIXe in the monomeric form can 
explain its faster cell internalization. 

1Universidade de São Paulo, Brazil
2EcoFarm Alimentando Vidas, Brazil
3Universidade Estadual de Campinas, Brazil
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André Sakima Serrano1, Jan Peter Ilg2 and Carlos Aparicio3

1,2Private practice at ZAGA Center São Paulo, Brazil
3ZAGA Center Barcelona, Spain

The zygoma anatomy-guided 
approach (ZAGA) for rehabilitation 
of the atrophic maxilla

A protocol to perform a prosthetically 
driven minimally invasive zygomatic 
osteotomy, named zygoma anatomy-

guided approach (ZAGA) is introduced. The 
ZAGA method aims at promoting a patient-
specific therapy by adapting the osteotomy 
type to the patient’s anatomy. In most cases, 
this method avoids the opening of a window 
or slot into the lateral wall of the maxillary 
sinus before implant placement. Instead, a 
mucoperiosteal flap, including the posterior 
maxillary wall and the superior zygomatic rim, 
is raised to allow visual control of the complete 
surgical field. The surgical management of 
the implant site is guided by the anatomy of 

the patient according to specific prosthetic, 
biomechanic, and anatomic criteria. The ZAGA 
Concept represents the logical evolution of the 
extra-sinus technique and ZAGA classification 
previously described. The results of using the 
combination of the ZAGA Concept together with 
the new ZAGA implant designs consistently 
show less traumatic osteotomy; better implant 
stability; improved bone to implant contact, 
and bone sealing around the implant neck. 
Additionally, the rate of late complications 
such as oral–sinus communication or soft 
tissue recession dramatically decreases when 
compared to the original technique.

Biography
André Sakima Serrano is a zygomatic implant expert and oral and maxillofacial surgeon. He is one of the owners 
and leading surgeons at ZAGA Center São Paulo. Also, he works in the leading hospitals in São Paulo city and has 
experience in Orthognatic Surgery, TMJ Surgery, Implantology (All-on-4 and Zygomatic implants), facial trauma and 
wisdom teeth. To this day he has 18 years of experience in the rehabilitation of atrophic maxilla.
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Gregory T. Schueneman1, Endrina S. Forti2, Daniela B. 

Jimenez2, Robert J. Moon1 and Jeffrey P. Youngblood2

Nanocellulose biobased composite 
overlays 

Building on prior research of TEMPO-
oxidized cellulose nanofibril (TOCNF) 
sheet lamination with room temperature 

curable epoxy, we elucidated further 
mechanistic phenomena by varying the 
toughness of each overlay and effected an 
improvement of the brittle/ductile interface 
adhesion. Previously we found that TOCNF 
laminates underwent brittle failure via slight 
delamination at the ductile to brittle layer 
interface followed by rupture of the brittle layer.  
As the ductile layer was reduced in thickness 
the tendency for delamination increased due 

to suppression of its energy storage resulting 
in greater stress transfer to the TOCNF layer 
to an extent that it underwent micro-cracking.  
In this recent study we reduced the brittleness 
of the TOCNF with a water-soluble polymer 
and evaluated the effects on performance 
and damage mechanism as a function of 
the ductile layer’s rigidity.  In addition, we 
evaluated the effect of interfacial adhesion, 
using a silane coupling agent to improve the 
stress transfer between the ductile and brittle 
layers.  These modifications were completed 
while maintaining optical appearance. 

1Forest Products Laboratory, USA
2Purdue University, Indiana
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from the University of Florida and a PhD in Polymer Science and Engineering from University of Massachusetts at 
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Osteoarthritis (OA) is a leading cause of 
chronic pain and disability, affecting >500 
million adults globally. Clinically accepted 

treatment strategies are often ineffective, and 
opioids have been traditionally recommended 
as options for OA pain, contributing to a social 
problem – the opioid crisis. The expression 
level of vascular endothelial growth factor 
(VEGF) is highly connected with OA severity1-4. 
Recently, we identified distinct roles for VEGF 
receptors: VEGFR1 is primarily responsible 
for joint pain transmission, and VEGFR2 is for 
cartilage degeneration5,6. Intraarticular (IA) 
injection (twice/week) of pazopanib, an FDA-
approved selective inhibitor of VEGFR1/VEGFR2, 
markedly reduced joint pain and inhibited 
cartilage degeneration. To facilitate IA treatment 
of pazopanib in clinical settings, we developed 
a nanotechnology-based drug formulation for 
prolonged and sustained drug efficacy (referred 
to as nano-PAZ). We validated the drug efficacy of 

a single IA injection of nano-PAZ in two different 
OA models in different species (mice, rats) for 
reduced pain and pathology at different stages 
of OA disease progression (inflammatory, early- 
and, advanced OA). Toxicologic evaluations were 
done for safety using In Vivo Imaging analyses 
and drug abuse liability tests to ensure no 
addiction properties. A single IA injection of nano-
PAZ abolished joint pain for >16 weeks in our 
preclinical animal models, in part, via reduction 
of (i) nerve growth factor (NGF) and its cognate 
receptor TrkA in the synovium and dorsal root 
ganglion (DRG) sensory neurons; (ii) NFkappaB 
and spinal glial activity. In conclusion, a single IA 
injection of nano-PAZ rapidly reduces knee joint 
pain and protects cartilage at any stage of OA 
disease progression, suggesting its potential as 
a novel OA disease-modifying drug. Nano-PAZ 
could be rapidly translatable to clinical settings 
not only for knee OA but also for a broad spectrum 
of musculoskeletal pain, including low back pain.

Hee-Jeong Im
University of Illinois at Chicago, USA; Jesse Brown Veterans Affairs Medical Center, USA

Im Sampen is a Principal Investigator 
funded by NIH, the Department of 
Defense (DoD), Veterans Affairs (VA) 
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Her research has been instrumental in 
establishing preclinical rodent models 
to examine mutual cause-and-effect 
relationships in OA that link tissue 
degeneration with pain. She has served 
on multiple NIH and Foundation study 
sections administered by NIAMS, VA, 
or international funding agencies. 
She also served as an Editor-In-Chief 
for Gene Reports or Executive Editor 

(Gene) and an Editorial board member 
of numerous international journals. She 
has been a member of the Orthopaedic 
Research Society (ORS) since 2000 
and served the ORS as Nominating 
Committee (elected), an Executive 
Member of Women’s Leadership Forum 
and Asian Leadership Forum member. 
She received various awards and 
honors, such as the Arthritis National 
Research Foundation Scholar Award, 
OARSI Investigator Award, Kappa Delta 
Elizabeth Winston Lanier Award from 
the ORS, and VA Research Scientist 
Award.
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A single intraarticular injection of nanotechnology-
based drug formulation as a safe osteoarthritis 
disease-modifying drug
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Figure: Schematic diagram of one-time injection of nanotechnology-based 
drug formulation of pazopanib (nano-PAZ) for OA treatment.
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A new type of pitting corrosion in copper, 
namely “moundless” corrosion, has 
recently been reported in Japan. This 

type of pitting corrosion has some unique 
morphological features that differ from ordinary 
types of pitting corrosion, such as type I or 
type II. Firstly, this type of pitting corrosion 
has no mound of corrosion products that cover 
the mouth of the pit. In addition, a glassy 
verdigris exists around the pit. Furthermore, 
the pit measures <1 mm in diameter, but is 
extremely deep. We herein present and discuss 
the morphological aspects and water quality 

features of moundless pitting corrosion after 
field surveys and field tests in Noboribetsu City, 
Hokkaido Prefecture. In addition, a laboratory 
experiment is conducted using synthetic 
freshwater to reproduce the moundless 
pitting corrosion. The various corroded 
copper tube specimens are then examined 
by a range of analytical techniques, including 
X-ray diffraction (XRD), energy dispersive 
spectroscory (EDS), Fourier transform infrated 
(FT-IR) spectroscopy, optical microscopy. XRD 
and FT-IR analyses revealed that the verdigris 
around the pit was amorphous and a copper-

A new type of silica-induced 
“moundless” pitting corrosion in 
copper observed in Japan 

M. Sakai
Muroran Institute of Technology, Japan

Figure: Moundless pitting corrosion in copper
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Biography
Masahiro Sakai is an associate professor of College of Design and Manufacturing Technology at Muroran Institute 
of Technology. His work focuses specifically on the corrosion of non-ferrous metals, especially a copper and an 
aluminum. 

containing silicate mineral chrysocolla. Upon 
examination of the water quality of various 
regions of the Noboribetsu City to determine 
the prerequisites for pit formation, it was 
found that the silica level was higher than the 
average Japanese level. In addition, the levels 
of sulfate ions in pitting detected area were 
also higher than the Japanese average, while 
those of bicarbonate ions were lower than the 
Japanese average. Furthermore, we succeeded 

in reproducing moundless pits in Noboribetsu 
City using a 4-year field test. Following this 
simulation, we found that the mouths of some 
pits were closed in the early stages, and 
that these pits were covered with thin films 
that contained mainly silica. It was therefore 
concluded that the formation of moundless 
pits is largely dependent on the water quality, 
and silica is considered indispensable for their 
generation. 
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The increasing manufacture of 
nanoproducts and plastics has resulted in 
a significant concern regarding unknown 

chronic effects upon exposure of nanomaterials 
and nanoplastic particles to humans. Indeed, 
nanoparticles and nano-sized plastic debris 
are found everywhere, in the environmental 
media via various sources including consumer 
products and transport pathways. Because of 
the heterogeneous properties of nanomaterials 
and nanoplastics, addressing toxicity becomes 
a challenging issue, particularly with regard 
to emerging contaminants of concern (e.g., 
superbugs) adsorbed on nanomaterials and 
nanoplastics. This presentation provides three 
objectives, namely (1) toxicity assessment 

of nanomaterials and nanoplastics (2) 
exploring toxicity mechanisms of antibiotic-
resistant superbugs adsorption on nano-sized 
particles, and (3) addressing environmental 
and public health risks of nanomaterials and 
plastic debris. Data from recent publications 
were used to address the aforementioned 
three objectives. A case study on antibiotic-
resistant superbugs adsorbed nanomaterials 
will be illustrated in this presentation. Given 
the review on antibiotic-resistant superbugs 
adsorbed nanomaterials, the development 
of green strategies and the application of 
biodegradable materials to the manufacture of 
consumer products are encouraged. 

Antibiotic-resistant superbugs on 
nanomaterials and nanoplastics  

Biography
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Investigation on fracture behavior 
of cementitious composites 
reinforced with aligned hooked-
end steel fibers

Aligning steel fibers is an effective way 
to improve the mechanical properties 
of steel fiber cementitious composites 

(SFRC). In this study, the magnetic field 
method was used to prepare the aligned 
hooked-end steel fiber cementitious 
composites (ASFRC) and the fracture behavior 
was investigated. In order to achieve the 
alignment of steel fibers, the key parameters 
including the rheology of the mixture and 
magnetic induction of electromagnetic field 
were theoretically analyzed. The orientation 
efficiency factor of ASFRC and SFRC was 0.8 
and 0.58, respectively.

The results showed that, compared with 
SFRC, the cracking load and the ultimate load 
of ASFRC were increased about 24–55% and 
51–86%, respectively, depending on the fiber 
addition content. In addition, the flexural 
tensile strength and residual flexural strength 
of ASFRC were found to increase up to 105% 

and 100%, respectively. The orientation of 
steel fibers also has a significant effect on 
energy consumption. The fracture energy of 
ASFRC was 56–70% greater than SFRC and 
the reinforcement effect of hooked-end steel 
fiber was higher than straight steel fiber. It was 
concluded that the fracture properties were 
enhanced significantly by the orientation of 
steel fibers. The fractural properties of ASFRC 
with Vf = 0.8% were found to be superior 
or equal to those of SFRC with Vf = 1.2%, 
which confirmed the advantage of ASFRC over 
SFRC and obtained high fracture properties, 
at a lesser amount of steel fibers, compared 
to SFRC. The fibers in the fracture surface 
showed that not only was the number of fibers 
of ASFRC higher than that of SFRC, but also 
the orientation efficiency factor of ASFRC 
was superior to SFRC, which explains the 
improvement of fracture behavior of ASFRC. 

Sujjaid Khan, Longbang Qing, Iftikhar Ahmad, 
Ru Mu and Mengdi Bi
Hebei University of Technology, China
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Mallikarjun Hangarge1 and Sukanya S. Gaikwad2

1Karnatak Arts, Science and Commerce College, India
2Gulbarga University, India

Classification of fungal diseases 
in plant based on deep learning 
techniques

India has a wide range of agricultural and 
ecological varieties. India is the leading 
producer of milk, pulses, jute, rice, wheat, 

sugarcane, vegetables, fruits, and cotton. The 
average yield of many Indian crops is inferior. 
Plant diseases are one of the significant causes 
of the low yield of crops. These diseases are 
caused by micro-organisms such as bacteria, 
viruses and fungi. This article reveals the 

research findings of the classification of fungi-
affected diseases of popular fruit plants such 
as Apple, Custard Apple and Guava based on 
their camera-captured (14,412 images) and 
microscopic images (602 images). Besides, 
it calculates the infected area of the leaf for 
further processing. The experimental results 
are exciting and highly encouraging to justify 
as state-of-the-art results, i.e. 97.52%.

Sample Dataset used for experiments.

Figure: (a) Apple- healthy (b) Apple- Scab (c) Custard apple- healthy (d) Guava- leaf spot (e) Guava- rust
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Deep-learning techniques for fungal diseases classification 

From the above table, it is evident that ResNet50 model gave good classification accuracy of 

97.52% compared to the other models on the Microscopic image dataset.
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Photo Electro Chemical (PEC) water splitting 
is the latest technology to produce safe 
hydrogen and electricity by using sun 

light. This technology permits to split water 
in to its basic constituents i.e. hydrogen and 
oxygen. Hydrogen being highly flammable gas 
can be used as fuel in different sectors of life to 
overcome the energy needs. Oxygen gas can 
be utilized by the human beings for respiration. 
The process resembles with photosynthesis 
of plants to prepare food in the presence of 
sun light. Tungsten Oxide (WO3) and reduced 
Graphene Oxide (rGO) were the materials used 
under different compositions to fabricate PEC 
cells for production of safe electricity. The low 

band gap of tungsten oxide (WO3) enables it 
as a suitable candidate for PEC water splitting. 
Graphene Oxide (GO) is a material having 
extra thin sheets and a very large surface area 
with extreme electrical conductivity. GO has 
been synthesized by using modified Hummer’s 
method. Later on hydrothermal reduction of GO 
gives rGO. WO3–rGO composites of different 
ratios have been prepared hydrothermally and 
then coated on indium tin oxide coated glass to 
make electrodes for water splitting. Renewable 
energy technologies have their immense 
scope after the scarcity of fossil fuels. Various 
characterization techniques such as UV–visible, 
Diffusion Reflectance Spectroscopy, X-ray 

Shahzad Munir Ansari and M. Zubair Khan
Federal Urdu University of Arts, Science and Technology, Pakistan

Tungsten oxide–reduced 
graphene oxide composites for 
photoelectrochemical water splitting

Photo Electro Chemical Water Splitting and Photo Current of 3.2 mA
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Diffraction, Scanning Electron Microscopy 
and Linear Sweep Voltammetry were used to 
study the absorbance/reflectance, structure, 
morphology, and optical/electrical properties 
of prepared nanostructures. In addition, WO3 
particles were distributed on the strong sheets 
of rGO randomly. The IV-measurements were 

taken of WO3 / rGO electrodes under dark 
environment (very minor current~250 nA) by 
using LSV. The electrodes exhibit maximum 
of ~ 450 μA under dark environment, while 
photocurrent initiates from 1.0 mA to 3.2 mA 
under artificial sunlight. That is convincingly 
an exceptional result in the field of PEC cells.
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Luminescence studies on Eu3+: B2O3-
SrO-TiO2-LiO - Al2O3 glasses 

Luminescence studies on Eu3+ ions doped 
in Borate glasses (7TiO2+3Al2O3+(60-x)
B2O3+xEu2O3+ 5LiCO3 + 25SrCO3) (where x 

=0.05, 0.10, 0.15 and 0.20), containing heavy 
metals, alkali and alkaline were prepared using 
a conventional melt quenching technique. 
Judd-Ofelt (JO) intensity parameters were 
determined from the luminescence spectra and 
used to investigate the nature of Eu3+ ions with 
its surrounding ligands. The JO parameters 
(Ω2, Ω4 and Ω6) were used to determine the 
radiative spectroscopic properties such as 
radiative transition probability (AR), branching 
ratio (βR) and stimulated emission cross-
section  for the  5D0-->7F2,4,5 transitions of Eu3+ 

ions. Theoretically optical gain parameter and 
gain bandwidth were calculated, shows a vital 
role in laser application. The higher values of 
Ω2 confirms the hypersensitive nature of the 
5D0-->7F2 transition and further it indicates 
the covalent nature of the Eu-O bond and 
higher asymmetry of all the prepared glasses. 
Among the prepared glass in 0.2 mole Eu3+ 
doped glass found to have better values.  The 
stimulated emission cross-section, branching 
ratio and quantum efficiency for the glass 
corresponding to 5D

0
-->7F

2
 transition is found 

to be 8.98 ×10-22 cm2, 0.62 and 80.2% which 
indicates its suitability for red laser application.

M. Priya and A. Antony Suresh
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The demand for food is increasing day-
by-day in line with the ever-increasing 
population. This puts extra pressure on 

the agricultural world to increase production 
within the limited land available for agriculture. 
Application of chemical fertilizers seems to 
be the only solution to double or triple the 
yield from the same area of land. Similarly, 
chemical pesticides are also extensively used 
to eliminate the pest and pathogen problem 
that can reduce the yield per area of the 
crop. However, these solutions have proven 
to have adverse long-term effects on the soil 
quality and biodiversity of agricultural lands. 
Chemical fertilizers and pesticides are also 
the number one agricultural pollutant. The 
freshwater sources have been contaminated 
with hazardous agricultural pollutants making 
it undrinkable. Overall, these chemicals have 
a very dis-advantageous impact on health 

and ecosystem. Chitosan obtained from the 
shell waste of crustaceans are a promising 
alternative for the chemical fertilizers and 
pesticides that are one of the main reasons of 
agricultural pollution. Chitosan nanoparticles 
(ChNP) have been reported to have very good 
plant growth promoting capacity in many crop 
plants. There are many studies demonstrating 
the positive effect of ChNP on promoting plant 
growth of various crops such as rice, wheat, 
tomato etc. Owing to the antimicrobial activity 
of ChNP, it has shown to elicit plant defence 
reactions against many plant pathogens in 
plants. The biological origin of chitosan makes 
it non-toxic in nature. The soil toxicity, seed 
toxicity and cytotoxicity studies done on ChNP 
supports the fact that ChNP is a non-toxic 
compound. In this review, we will be observing 
the recent works on the agricultural application 
of ChNP.

K. Divya1 and M. S. Jisha2 
1Apple International School, UAE
2Mahatma Gandhi University, India

Chitosan nanoparticles and their 
application in agriculture 
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The COVID-19 pandemic has caused 
significant changes in companies and 
affected the operational capacity of small 

and medium enterprises (SMEs) worldwide, 
pushing them further towards technology 
adoption and innovation. However, the extent 
to which the impact of use of e-commerce, 
technology, and digitalization on companies’ 
sales, operations, customer satisfaction, and 
their overall performance during COVID-19 
has not been investigated. The aim of this 
study is to conduct a path analysis assessment 
of performance and technology mediation in 

SMEs during the pandemic. The path analysis 
suggests existence of statistically significant 
partial mediation by the mediator variables 
(SMEs’ digitalization, use of technology, and 
use of e-Commerce during COVID-19) between 
independent variables (SMEs’ operation, sales, 
and customer satisfaction) and the dependent 
variable (SMEs’ performance).  Operation, 
sales, and customer satisfaction directly 
affected SMEs’ performance during COVID-19. 
There was also an acceleration in the SMEs’ 
technology transformation during this period. 

Ashraf Mishrif and Asharul Khan
Sultan Qaboos University, Oman

Causal analysis of company 
performance and technology 
mediation in small and medium 
enterprises during COVID-19
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A Pythagorean fuzzy model has more 
flexibility to deal with human evaluation 
information than other fuzzy and 

vague models. In this article, the notions of 
normal arc, normal dominating set, normal 
domination number, abnormal independent 
set, abnormal independent number, normal 
cobondage set, and normal cobondage number 

are introduced, and some the relevant results 
are investigated. Eventually, a utilization 
relevant to decision making according to 
influencing factors on the company’s efficiency 
is presented. The presented model is a factor-
based model, where the impact score of each 
factor is divided into two types of direct and 
indirect influence.

Sadegh Banitalebi1 and Rajab Ali Borzooei2
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Objective: Errors in the laboratory process 
often occur in the preanalytical phase (PA). The 
study aims to calculate the direct cost elements 
of PA errors, including material, logistics, 
transfer, personnel workforce, and medical 
waste.

Methods: Medical laboratory PA phase errors 
were retrospectively reviewed using the 
Laboratory Information Management System. 
We evaluated the whole 2019 laboratory data 
of the 836-bed Health Sciences University 
Umraniye Training and Research Hospital 
(UTRH). We assessed the direct cost elements 
of PA errors, such as those related to material, 
logistics, transfer, human resources, and waste. 
We performed the procedure for both samples 
analyzed in the hospital and transferred to the 
central laboratory. 

Results: We analyzed 1,939,650 patient 
samples and 46,534,532 parameters studied in 
2019 for UTRH. The rates for rejected tests and 
rejected samples (tube) for UTRH were noted 
as 0.32% and 1.7%, respectively. The total 
direct cost for PA errors was TRY 438,284.51 
(68,918.07 euros) for 32,783 patient samples 

and 147,893 tests. We calculated the total cost 
for PA test errors detected in the hospital as 
TRY 390,238.06, while the total cost for PA test 
errors detected in the central laboratory was 
TRY 48,046.45. 89% of the total cost was for 
PA errors detected in the hospital, and 11% was 
for the errors detected in the central laboratory. 
The 2019 direct PA error cost we calculated 
based on our hospital’s data was 0.153% of the 
2019 hospital operating cost. We calculated the 
direct cost per rejected sample as TRY 13.37 
(2.1 Euro). 

Conclusion: Providing reliable laboratory 
service with the least possible financial 
loss is one of the main goals in terms of 
laboratory medicine. In achieving this goal, 
the prevention of error costs is a priority. The 
direct cost elements for the PA phase, where 
laboratory errors are concentrated, can be 
easily identified. The amount of PA phase error 
direct cost will attract the attention of health 
policy decision-makers and field professionals 
and inspire further research. Therefore, we 
tried to determine a threshold cost regarding 
interventions and practices required to prevent 
PA phase errors.
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Modelling strength data sets via 
modified weibull distribution

There are a lot of techniques for obtaining 
new statistical distributions. Weibull 
distribution is one of the most capable 

statistical distribution in modeling strength 
data sets. Basic principle of gaining new 
distribution is increasing modelling efficiency. 
In this study a new distribution is proposed 
by taking the conditional diagonal section 
of the bivariate Farlie-Gumbel-Morgenstern 
distribution of which marginal distributions 
are Weibull distribution. Specifications and 
characteristics of this new distribution are 
studied. The structure of the proposed 
distribution is discussed statistically and the 
parameter estimation for the new distribution 
is made by known methods. In addition, 
reliability analysis has performed. Efficiency on 
the statistical modeling of the new distribution 
can be detected by using data sets in literature. 
The new distribution which is proposed in this 

study, is compared with Weibull distribution, 
which is the most known strength statistical 
distribution, in modeling efficiency. The 
Kolmogorov Smirnov test statistics was used 
as a compare method in modeling efficiency 
of distributions. In Kolmogorov Smirnov test 
statistics there is a p-value statistic which can 
be used as explanation rate of the dataset 
in the model. According to this statistic, 
modelling efficiency of Weibull Distribution 
can be improved by 20%. It is concluded that 
this new distribution offers a model that can 
be used effectively in strength datasets. With 
this approach, other statistical distributions 
modelling efficiency can be improved. 
Therefore, any researcher who wants to work 
with a specific distribution, but does not have 
enough goodness of fit, can increase efficiency 
with this method.
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Zagazig University, Egypt

Advances in illicit drugs 
detection at points of care

Introduction: Illicit drug analysis is widely 
applied in daily practice all over the world to 
overcome the rising crisis of drug addiction. 
Thus, the need for decentralization of the 
laboratory confirmatory methods to be portable 
and suits point of care (POC) settings has 
become a recent trend. Gas chromatography- 
mass spectrometry (GC-MS) is the traditional 
confirmatory gold standard for drug testing 
and is used for non-targeted substance 
screening, however, it uses large laboratory 
equipment, and it is limited to volatile non-
polar compounds. Liquid chromatography- 
tandem MS (LC-tandem-MS) has become a 
new gold standard for its ability to identify 
more types of analytes (polar and non-polar), 
however, it is not suited for neither non-
targeted drug screening nor for POC settings 
as it is not portable. 

Aim: Discuss the most advanced portable 
techniques for illicit drugs detection at point of 
care (POC) settings. 

Results: The emergence of miniature ambient 
ionization MS, that is portable and can analyze 
unprepared samples in native environment 
within one minute. Ion mobility spectrometer 
(IMS) is another advance that can identify 
compounds including isomers with high 
resolution within seconds and portable devices 
are available. Portable Raman and near 
infrared (NIR) spectrometers have allowed fast 
screening for drugs and have been efficiently 
used for other on-site forensic applications. 
Hence, these advanced techniques are 
promising for quick detection of illicit drugs in 
a POC setting. 

Conclusion: Miniature ambient ionization MS 
is very rapid with no sample preparation, but 
it is more expensive than other alternatives in 
POC testing. Thus, the best methods for POC 
drug testing are portable IMS, portable Raman 
spectrometer, and handheld NIR spectrometer 
for their accurate, easy, and quick analysis 
within seconds with affordable costs. 
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Analysis of straightness and 
flatness errors based on Python

Calibration of surface plates becomes 
necessary demand in production 
metrology. These plates are considered 

as reference planes for many types of 
dimensional measurements. This study 
presents an analysis of straightness and 
flatness errors on the calibration of surface 
plates. A laser interferometer system is used 
in calibration of granite surface plate based on 

Union Jack method. The calibration is carried 
out using foot spacers of 2, 4 and 6 inches. A 
new method based on Python is proposed for 
statistical assessment of errors in each case. 
The sample size due to 4 inch foot spacer is 
most comparable for plate calibration. The 
associated uncertainties and measurement 
results are evaluated and compared.

Figure: Union Jack Test Pattern for granite surface plate (24×36 inch), foot spacer 6 inch.
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Figure: Foot Spacer (Elevation and Side view)

Figure: Calibration of Surface Plate by laser interferometer system (foot spacers are indicated)
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Biological acidification of pig manure 
using banana peel waste to improve the 
dissolution of particulate phosphorus: 
A critical step for maximum phosphorus 
recovery as struvite

L.B Moyo1,2, G.S. Simate1 and T Mutsatsa2 

1University of the Witwatersrand, South Africa
2National University of Science and Technology, Zimbabwe

Traditional disposal of agricultural bio-
waste such as pig manure and banana 
peel waste poses an environmental 

nuisance. The uncontrolled disintegration of 
these waste materials decomposes to toxic 
effluent and methane a greenhouse gas 
twenty-one times more potent than carbon 
dioxide at trapping heat in the atmosphere, 
which is detrimental to the climate by 
elevating temperatures. Agricultural bio-waste 
is rich in nutrients that include nitrogen and 
phosphorus. Selectively separating these 
nutrients from the solid phase to produce 
high value products has been envisaged as an 
effective method of waste valorisation. This 
study aims to investigate the solubilisation 
of phosphorus (P) during anaerobic digestion 
(AD) of pig manure with banana peel waste as 
the co-substrate. The objective was to enhance 
the biological dissolution of the phosphorus 

from solid pig manure to the aqueous phase 
as this is envisaged to subsequently ease the 
recovery of P as a concentrated product via 
crystallization. Thereafter, phosphorus is used 
as a slow-release mineral fertilizer. Biological 
acidification was effective in reducing the pH 
to less than 6.50 from an initial pH of 7.28 
at higher doses of BPW >100g/L. Maximum 
dissolution of total phosphorus of 75% was 
observed at a pH of 5.40. Multiple regression 
analysis was used to correlate pH, banana 
peel waste concentration, and the anaerobic 
digestion time (ADT) to optimize the dissolution 
of P as this was deduced to be occurring at a 
low pH. A 2nd order polynomial was deduced to 
best fit the data with an R2 value of 0.90. The 
p values for the HRT and banana peel waste 
concentration were both <0.05 showing that 
both variables had a strong influence on the 
pH. 

Biography
Langa Bright Moyo is currently a Lecturer at The National University of Science and Technology in the department of 
Chemical Engineering have been a lecturer for 4 years now specializing in Mass Transfer and Separation processes. 
He is also a PhD Candidate at the University of the Witwatersrand in South Africa and the presentation he would 
be doing is a chapter in his PhD thesis on recovering phosphorus from pig manure using ferrochrome slag as a 
magnesium source. He had worked in the water treatment sector as well in South Africa for a period of 3 years 
specializing in waste beneficiation.



5th Edition of 

Advanced Materials
Science World Congress

March 27-28, 2023

https://advanced-materialsscience.peersalleyconferences.com/Adv. Materials Science 2023
59

March 27-28, 2023

Alice Saldanha Villar1 and Nawaz Khan2 

1University of Essex, Colchester, United Kingdom
2Walden University, Minneapolis, USA

Robotic process automation (RPA) is a 
software robot technology designed to 
execute rules-based business processes 

by mimicking human interactions across 
multiple applications. As a virtual workforce, 
this software application has proven valuable to 
organizations looking to automate repetitive, 
low-added-value work. The combination of 
RPA and Artificial Intelligence (AI) is called 
CRPA (Cognitive Robotic Process Automation) 
or IPA (Intelligent Process Automation) and 
has led to the next generation of RPA bots. 
It has been transforming the banking industry 
by making the core financial operations 
exponentially more efficient and allowing 
banks to tailor services to customers while at 
the same time improving safety and security. 
Although intelligent automation is enabling 

banks to redefine how they work, it has also 
raised challenges regarding protection of 
both consumer interests and the stability of 
the financial system. This article presents a 
case study on Deutsche Bank’s successful 
implementation of intelligent automation 
and also discusses the ethical responsibilities 
and challenges related to automation and 
employment. We demonstrate how Deutsche 
Bank successfully automated Adverse Media 
Screening (AMS), accelerating compliance, 
increasing adverse media search coverage 
and drastically reducing false positives. This 
research contributes to the academic literature 
on the topic of banking intelligent automation 
and provides insight into implementation and 
development.

Robotic process automation in 
banking industry: A case study on 
Deutsche Bank
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Objective: Phenylketonuria (PKU) is caused 
by a specific mutation of the phenylalanine 
hydroxylase (PAH) gene. The deficiency of 
PAH results in high phenylalanine levels 
(Phe), low tyrosine levels (Tyr), and reduced 
catecholamine neurotransmitters. The majority 
of PKU patients, if untreated, develop severe 
mental retardation. The specific contribution 
of high Phe and low Tyr levels in mental 
retardation is largely unknown. In this study, 
we used organic hippocampal slice cultures in 
an optimized medium as an adequate culture 
model to decipher the precise role of high 
Phe and low Tyr levels on synaptic and glial 
integrity in PKU. The hippocampus is closely 

related to learning and memory and reduced 
catecholamine neurotransmitter levels can be 
neglected since these neurotransmitters do 
not derive from the hippocampus. Cultures 
exposed to physiological concentrations of 
Phe were compared with cultures exposed to 
doses of Phe/Tyr, as in the cerebral fluid of 
PKU patients.

Methods: Using capillary western blot analysis and 
immunohistochemistry, followed by quantitative 
image analysis, we tested the expression of 
various pre- and postsynaptic proteins (PSD95, 
synaptopodin, SNAP25, synaptophysin), glial cell 
markers (GFAP, Iba1, P2Y12, CD68, C3b), and 
the morphology of glial cells

A culture model for the 
assessment of phenylalanine 
neurotoxicity in phenylketonuria

Example figures of hippocampal slice cultures showing typical layer arrangement in both control and 

PKU groups. No change in the structural integrity of the tissue was seen. For synapse analysis, pictures 

were taken from stratum radiatum (SR) CA1 and stratum lucidum (SL) CA3 hippocampal region. For 

microglia analysis, pictures were taken from the stratum radiatum (SR) CA1 (DG, dentate gyrus).
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Results: We found a downregulation of the 
postsynaptic protein PSD95 and the presynaptic 
protein SNAP25 in the presence of high/low 
Phe/Tyr levels after 3 weeks, which, then 
however, recovered after 6 weeks in culture. 
Furthermore, no change in the expression 
pattern of glial proteins was observed.

Conclusion: Our results show that high Phe 

levels/low Tyr levels alone are unlikely to 
substantially contribute to mental retardation 
in PKU. The direct neurotoxic potency of high 
Phe/low Tyr concentrations is almost negligible 
since the effects are transient. The transient 
character in the presence of unchanged levels 
of high Phe/low Tyr points to a role of reduced 
catecholamine derivate neurotransmitters, 
rather than of high Phe/low Tyr levels in PKU.

Biography
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Robots in elder care, robot nannies, virtual 
companions, chatbots, robotic weapons 
systems, autonomous cars, etc. are 

examples of some of the Artificial Intelligence 
(AI) systems currently undergoing research 
and development. These kinds of systems 
usually need to engage in complex interactions 
with humans. To ensure that these systems will 

not violate the rights of human being and also 
will carry out only ethical actions (i.e., actions 
that follow ethical norms of the community in 
which they are deployed), a combination of AI 
and ethics has become mandatory. This is the 
subject for a newly emerging interdisciplinary 
field known under the name of Machine Ethics.

Ethics of human-machine 
interaction: A proposition 

Abeer Dyoub
University of L’Aquila, Italy
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 Pradip Das1,2, Silvia Pujals2, Lamiaa M. A. Ali1, 
Magali Gary-Bobo1, Lorenzo Albertazzi2 and 
Jean-Olivier Durand1

Evaluation of structural properties 
of biodegradable nanoPMOs by 
STORM imaging for efficient cancer 
therapy

In recent years, various nanomaterial-based 
drug delivery nanoplatforms have been 
widely developed in preclinical studies for 

the potential targeted cancer chemotherapy. 
However, the advanced microscopic study 
for better optimization of physicochemical 
properties of these drug delivery nanoplatforms 
is not well studied so far which limits their 
successes in clinical applications. Therefore, 
superior understandings of the interaction of 
nanocarrier with different physicochemical 
properties with biological systems are 
essential and challenging for improved cancer 
treatments. In this study, we are focusing on 
the evaluation of different physicochemical 
properties such as surface functionality 
and degradation of periodic mesoporous 
organosilica nanoparticles (nanoPMOs) by 
super-resolution STORM technique. For this 
purpose, we have synthesized a library of redox-
responsive antibody-conjugated biodegradable 
nanoPMOs with controlled size, shape, 
composition, orientation, and multivalency. 
The structural properties (i.e. size and shape) 
of nanoPMOs labeled with STORM-compatible 
dye are resolved by direct stochastic optical 
reconstruction microscopy (dSTORM) imaging 

due to higher spatial resolution compared to 
conventional microscopy. The degradation of 
functionalized nanoPMOs induced by elevated 
concentrations of reduced glutathione that 
mimic the intracellular reducing environment 
has been measured qualitatively and 
quantitatively for the first time using single-
molecule localization microscopy (dSTORM). 
The results show that nanoPMOs properties 
significantly influence their degradation. 
To understand the role of multivalency in 
nanoPMOs targeting cancer cells, we have 
employed dSTORM imaging to evaluate the 
surface functionality of nanoPMOs conjugated 
with antibody in different orientations and 
multivalency. In addition to physical properties 
(i.e. size and shape), the surface functionality 
of nanoPMOs plays a significant role in their 
cellular uptake process. The outstanding 
drug loading capability into the mesoporous 
structure and glutathione-induced rapid drug 
release behaviour of selective nanoPMOs 
enable to produce the potent anticancer effects 
against prostate cancer. Thus, the nanoPMOs 
with optimized properties have a high potential 
as drug delivery nanoplatforms in targeted 
chemotherapy of prostate cancer.

1University of Montpellier, France
2Institute for Bioengineering of Catalonia, Spain
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Development of new materials is a 
challenging task which involves not 
only selecting the final properties but 

also the whole processing route. Experimental 
verification is very important but very 
expensive and to limit the cost and time for 
the development one regularly uses computer 
simulations for many steps. For equilibrium 
calculations the Calphad method provides 
facilities to calculate phase diagrams but 
also many other kinds of diagrams providing 

phase amounts, chemical potentials and 
heat capacities at varying temperature and 
compositions. But a very important feature 
of the assessed Calphad thermodynamic 
databases is that they provide information 
about phase amounts, chemical potentials 
etc also for the metastable states during 
phase transformations. Combined with Phase 
Field Methods or other kinetic models the use 
of validated and assessed thermodynamic 
databases is essential.

Bo Sundman  
OpenCalphad

The advanced use of Calphad 
databases and methods in 
computational thermodynamics
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thermodynamic calculations. He retired in 2012 but continued to work part time at INSTN and at the Central South 
University in Changsha, China. 
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”Triangle” Award 2002, the Hume-Rothery Award 2005 from IOM3 in UK, a Humboldt senior researcher award from 
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R. Rodríguez
Universidad de Zaragoza, Spain

Synthesis of chiral-at-metal 
rhodium complexes from achiral 
tripodal tetradentate ligands

Over some 60 years of asymmetric 
catalysis, the source of catalyst chirality 
has mainly been based on chiral organic 

molecules with stereogenic carbon atoms or 
chiral molecules exhibiting atropisomerism. 
However, there is a virtually unexplored option 
in the design of enantioselective catalysts, 
where the metal cation of the catalyst is a 
stereogenic center. In these cases, the metal 
center can be surrounded by any achiral ligand 
as long as they lead to metal complexes with 
the stereogenic metal, commonly called chiral-
at-metal complexes. However, few examples of 
enantioselective catalysts with exclusive metal-
centered chirality exhibit a stable configuration.

This work describes the completely 
diastereoselective synthesis of the chiral 
complexes [RhCl2(κ4-L)] (1) and [Rh(κ4-L)
(NCMe)2][SbF ] (2) containing a new 
tripodal tetradentate ligand. The resolution of 
the racemic mixture of 2 has been achieved 
through kinetic resolution using enantiopure 

(S)-2-(4-isopropyl-4,5-dihydrooxazol-2-yl)
phenol as a chiral auxiliary. The results of 
catalytic tests on the 1,3-dipolar cycloaddition 
reaction proving that the chirality is efficiently 
transferred from the metal to the substrate. 

Biography
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Inorganic Chemistry at Chemical Synthesis and Homogeneous Catalysis Institute-ISQCH (Zaragoza, Spain). Since 
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B. CHAMI, L.  Hallab and A. AZZOUZI
Mohammed V University, Morocco 

Quality of life after extraction 
of mandibular wisdom teeth: A 
systematic review

The extraction of mandibular third molar 
(MTM) represents the most frequent 
surgical procedure performed in oral 

surgery with a percentage of 5 million per year in 
the United States.  Different complications are 
encountered in the majority of the population 
in the first days following this extraction such 
as alveolitis, pain, trismus, edema as well as 
a difficulty swallowing.  These complications 
might lead to deterioration in the quality of 
life (QoL) during the immediate postoperative 
period. QoL can be defined as “a state of well-
being” which is based on two components. The 
first is the ability to perform daily activities that 
reflect physical, psychological and social well-
being. The second is the patient’s satisfaction 
with the level of functioning, control of disease, 
and treatment-related symptoms.

The objective of this systematic review was to 
evaluate the impact of MTM extraction on a 
patient’s QoL.

Methods: An electronic search was conducted 
through September 2021 on MEDLINE 

database, ScienceDirect, Ebsco, Scopus and 
Google Scholar to collect sufficient articles 
relevant to the subject. Data were extracted 
and analyzed according to the PRISMA 
(Preferred Reporting Items for Systematic 
Reviews and Meta-Analysis) guidelines 

Data were extracted from selected studies 
including study type, sample size and 
characteristics, duration of the observation 
after removal of MTM, questionnaire used for 
evaluation of  QoL and the result. 

From 107 studies, 40 representing 4990 
cases met the inclusion criteria. The QoL was 
deteriorated but different factors contributed 
to his improvement. Different instruments 
have been used in these studies:  OHIP-14, 
OHQoLUK, HRQOL,EQ-5D-3L QOL, and UW-
QOL. 

The extraction of mandibular wisdom teeth 
has a negative effect on QoL during the first 
postoperative days but improved progressively 
by following the medical instructions given by 
the dental surgeon.

Biography
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University degree in clinical research methods from ISPED University of Bordaux France, University degree in dental 
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R. Mansour1,2 and H. Ben Ali3

1University of Monastir, Tunisia
2University of Kairouan, Tunisia
3Laboratory of Materials Chemistry, Tunisia

Exploring chitosan as an ecofriendly agent to 
improve sustainable dyeing properties of cotton 
fabric dyed with (Opuntia Ficus-Indica L) fruit 
peel and its UV protection activity 

This paper explores the use of Chitosan 
as sustainable agent to improve dyeing 
properties of cotton fabric dyed with 

Opuntia ficus-indica L fruit peel and the 
determination of the amount of anthocyanin 
pigments by the spectrophotometric method. 
The results of this study highlights that cotton 
fabrics treated with chitosan have better depth 
of shade (K/S = 12) than those untreated fabrics 
(K/S = 3.7) dyed with Opuntia ficus-indica L 

fruit peel. We have thoroughly investigated the 
effects of dye bath pH and temperature on the 
color properties of the aforementioned fabrics. 
UV protection of cotton fabrics increased after 
natural dyeing, and it was further improved 
after being treated with chitosan. Experimental 
results show that the fastness properties of 
dyed cotton fabrics treated with chitosan were 
improved from average to excellent.

Biography
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Coping with complexity in scientific 
research by combining systems, 
qualitative and quantitative approaches

Biography
Omar Sacilotto Donaires holds a degree in Electrical Engineer and a master's degree in Organizations Management, 
both from the University of São Paulo. He holds an MBA degree from the University of São Paulo and is PMP®, 
Project Manager Professional, certified by the PMI®. He has professional experience in industry at research and 
development, new product development, project management, development of software for process automation. His 
research interests include software engineering, new product development, project management, systems approach, 
sustainable development and dynamic capabilities.

The traditional method of science is 
reductionist in essence. Reductionism 
imposes severe limits in dealing with the 

complexity that is proper to some areas of 
research. To cope with complexity in research, 
it may be wise to combine different approaches, 
including systems approaches, qualitative 
methods and quantitative methods.

Systems approaches can help researchers to 
cope with structural, behavioral or evolutionary 
complexity. They allow researchers to develop 
theoretical frameworks to comprise a broad 
perspective of a research problem. Theories 
are systems themselves. A system is a set of 
elements that interact with each other to meet 
some declared purpose. Analogously, a theory 
is a set of constructs related to each other by 
propositions.

Qualitative methods can help a researcher 
to gather rich data to support the process of 
building a theoretical model and to ground 
theory on data. Quantitative methods contribute 
the rhetorical power of numbers. Multivariate 

data analysis methods, for instance, can help 
researchers to organize big data to support the 
process of theory building. Researchers can 
also apply quantitative methods to test and 
validate theory, by verifying key features of a 
systemic theoretical model.

Methods must be however consistently 
combined, based on a solid epistemological 
approach. This requires a deep understanding 
of each method and the conditions under which 
the application of each method is valid, to not 
violate these conditions as methods are put 
together.

Some articles illustrate how systems, 
quantitative and qualitative approaches can 
be combined to deal with complex research 
subjects such as the diagnosis of the situation 
of micro, small and medium enterprises in a 
city, the analysis of outcomes of sustainable 
development goals in countries, and sustainable 
competitive advantage in very dynamic 
markets.

O. S. Donaires
School of Economics, Business Administration and Accounting at 

Ribeirão Preto, Brazil
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Objectives: Cell-based therapies have emerged 
as a novel approach to treat cancer and other 
conditions. Several studies highlighted the 
crucial role of quantifying surface CD19 using 
flow cytometry in providing guidance for proper 
selection of targeted Immunotherapy in B- cell 
malignancies. However, the lack of adequate 
reference materials and the complexity of the 
cytometer instrumentation have resulted in 
few reference standards to ensure comparable 
and quantitative CD19 expression analysis. 
This study was designed to evaluate CD19 
expression in potential biological cell reference 
materials and provide an assessment of their 
suitability to support the development of CD19 
reference standards. 

Methods: CD19 expression measurements 
were made using QuantiBrite PE and CD4 
based quantification schemes. Additionally, 
CD19 expression on a selected human 
peripheral blood mononuclear cells (PBMC) 
was evaluated using mass cytometry to verify 
result comparability between two orthogonal 

measurement techniques. Three commercial 
PBMC-A, PBMC-B, and PBMC-C made by three 
different manufacturers and one synthetic 
CD19 B cell material were tested. Variables 
potentially contributing to the differences 
in CD19 expression, PBMC manufacturing 
process, number of healthy donors used for 
each PBMC lot, antibody reagent, operators, 
and experimental days were considered in the 
evaluation.  

Results & Conclusions: Mean of CD19 ABC 
(antibodies bound per cell) is 7700 with a range 
from 4700 to 11300 at a 95% confidence level 
was obtained for PBMC-A, 10900 with a range 
from 7400 to 14900 for PBMC-B, and 14000 
with a range from 7200 to 22000 for PBMC-C. 

Full understanding of the sources of 
uncertainty, their relative contributions and 
areas of improvement will lead to production of 
high-quality and robust reference material for 
quantitative expression measurement for many 
application fields not limited to flow cytometry.

Lili Wang
National Institute of Standards and Technology (NIST), USA
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Deoxyribonucleic acid (DNA) is the 
biopolymer responsible to contain the 
sequence information for the polypeptide 

synthesis in living organisms. However, 
because of its physicochemical and molecular 
recognition properties, this macromolecule has 
been considered to produce a wide variety of 
nanostructured materials. Depending on the 
size and sequence of the molecule, single- and 
double-stranded DNA is able to template the 
aggregation of different chemical species in 
solution, followed by a chemical reaction to 
crystallize nanostructures of various topologies 
and sizes. Particularly, short single-stranded DNA 
(ssDNA) oligonucleotides (small molecules 8-50 
nucleotides) in aqueous solutions, at different 
pH values, ionic strength, and low temperature 
(4°C), have templated the formation of metallic 
nanoparticles (silver, zinc and copper), exhibiting 
diverse structure dimensions and geometries 
produced by distinct synthesis process. This 
DNA-guided crystalization is based on the acid-

base ionization of the heterocyclic bases, and 
the subsequent electrostatic aggregation of 
counterions around the formed electrically-
charged sites in the chain, also affected by the 
nearest-neighbours base stacking. Accordingly, 
molecular ions and small polar compounds have 
been assayed to obtain nanostructures on these 
ionized short ssDNA, at different pH media, and 
even bound to substrates such as microcrystalline 
cellulose and starch. Preliminary results suggest 
the formation of nanostructures on short DNA 
homo-oligomers (identical monomer units), either 
in aqueous solution or attached to polysaccharides, 
attributable to clear shifts in the corresponding UV 
absorption spectra of ssDNA, with topologies and 
size of the nanostructures remaining pending. 
This alternative method to produce DNA-based 
nanostructures may have interesting applications 
in the field of Bionanotechnology, due to to the 
modularity of the short ssDNA, even coupled to 
other materials or DNA origamis

J. C. González-Olvera
Universidad Politécnica de Santa Rosa Jáuregui, Mexico
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XRD-Results measured on fracture 
surfaces of austenitic tensile test 
specimen

The fraction of α’-Martensite was measured 
on fracture surfaces of ten commercial 
austenitic stainless steels of different 

austenite stability by quantitative X-ray 
diffraction (XRD). Due to austenitic steels tend 
to transform partially to α’-Martensite upon 
straining as under tensile testing. Due to the 
influence of pressurized hydrogen the partition 
of α’-Martensite divers from steel to steel, 
when tensile tested in hydrogen compared 
to specimen tested in helium atmosphere. 

The formation of α’-martensite may help to 
result in hydrogen assisted crack initiation and 
propagation. For a given steel, α’-martensite 
contents on fracture surfaces of specimens 
tested in helium were higher compared to 
those tested in hydrogen and tensile reduction 
of area of the specimens tested in hydrogen 
decreases with increasing martensite content 
on the fracture surface. The relative reduction 
of area RRA is presented. 

Karl Berreth1 and Thorsten Michler2

1Materialprüfungsanstalt Universität Stuttgart, Germany
2Fraunhofer, Freiburg, Germany

Table 1: XRD Results
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Figure: Relative reduction of area versus fraction of α'-martensite
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For a "reference day" of minimal solar 
activity between solar cycles 23 
and 24 we compute the brightness 

temperature from solar spectral irradiance 
for each wavelength. We consider small 
variations of irradiance and temperature 
about the reference day values, and derive 
linear and quadratic analytic temperature 
approximations by Taylor expansion 
about the reference values. To determine 
approximation accuracy we compare to 

exact brightness temperatures computed 
for each day. We find that the linear analytic 
approximation overestimates, while the 
quadratic underestimates the exact result. 
Using R software, we find statistical fit 
models with minimum root-mean-square-
error. We show that the quadratic statistical 
fit models give the smallest root-mean-
square-error, giving results very near the 
exact.

Solar temperature 
variations 

computed from 
SORCE SIM 
irradiances 

observed during 
2003-2020
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Ceramic matrix composites (CMCs) 
are prime candidates for use in 
aircraft engines. Yet even with their 

high-temperature capabilities, many CMC 
components will need cooling. External 
or film cooling technique of a component 
requires rows of small holes within the 
component surface. Effects of multiple 
small holes on tensile stress-strain and 
tensile creep performance of an oxide-oxide 
CMC consisting of Nextel 720 alumina-
mullite fibers in a porous alumina matrix 
were evaluated at 1200°C. Test specimens 
included 17 holes with a 0.5-mm diameter 
in the gage section. The holes were 
precision drilled using diamond coated 
drill bits. The presence of diamond-drilled 
holes noticeably degraded tensile strength 
and modulus. Specimens with diamond-
drilled effusion holes were creep tested at 
1200°C in air and in steam. Creep stresses 
ranged from 40 to 130 MPa. Creep run-out 
was set to 100 h. The presence of diamond 
drilled holes degraded creep performance 

of the CMC as evidenced by higher steady-
state creep strain rates and reduced creep 
lifetimes. An earlier study at the Air Force 
Institute of Technology considered the 
effects of small holes drilled using a CO2 
laser on the tensile properties and tensile 
creep resistance of this CMC. Geometry of 
test specimens and test conditions were the 
same as in the present effort. The earlier 
study found that the presence of rows of 
small laser drilled holes also considerably 
lowered the creep resistance of the 
Nextel720/alumina CMC. In both cases 
the reduction in tensile strength and creep 
resistance are due to damage caused to 
composite microstructure by fabrication of 
the holes, i. e. drilling. However, different 
hole drilling techniques result in different 
microstructure degradation mechanisms. 
Damage to the CMC microstructure caused 
by these two drilling techniques and 
implications for mechanical performance 
and durability are discussed. 

To drill or not 
to drill? - Creep 

of an oxide-
oxide composite 
with diamond-
drilled effusion 

holes at elevated 
temperature 
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We have previously reported 
a human immune system-
humanized mouse (HIS-DRAGA 

mouse: HLA-A2.HLA-DR4.Rag1KO.IL-
2RγcKO.NOD) that by virtue of weak 
irradiation and infusion with pluripotent 
CD34+ human hematopoietic stem cells 
sorted from human umbilical cord blood 
can reconstitute a long-live, functional 
human immune system in the absence of 
the murine immune system. The mouse 
also expresses naturally the human ACE2 
main receptor for SARS-2 virus on several 
tissue organs including the lungs epi/
endothelia.

The HIS-DRAGA mouse was shown to 
function as a surrogate in vivo human 
model for infection with HIV, Malaria 
protozoan, ZIKA, Scrub typhus, Influenza 

type A heterotypes, and recently for 
COVID-19. Infected mice are able to (i) 
mount virus-specific human antibodies 
and lung-resident CD4 and CD8 T cells, 
(2) T follicular cells, (iii) human-like 
immunopathology, and it has been recently 
used as a platform for generation of cross-
neutralizing “fully’ human monoclonal 
antibodies to Influenza type A heterotypes 
and SARS-2 variants of concern. Besides the 
unique advantages of this mouse strain for 
studying the mechanisms of infection and 
host-pathogen interactions, tissue-specific 
human-like immunopathology and human 
immune responses at different stages of 
infection, it can also be also utilized for 
testing the safety and efficacy of candidate 
vaccine prototypes and therapeutics for 
infectious diseases.

A human immune 
system (HIS)-

Humanized mouse 
model for infectious 

diseases
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Frederick W. MacDougall
Deep Ocean Carbon Storage

This paper describes a method 
of reducing atmospheric carbon 
dioxide (CO2) levels.  The method 

mimics the Azolla Event that started 59 
million years ago and was instrumental 
in decreasing “Hothouse Earth’s” ambient 
temperature from the Paleocene Eocene 
Thermal Maximum (PETM) that occurred 
58 million years ago, by ≈6°C.  A carbon 
layer from that event can be found in the 
ocean’s abyss today.  While the planet is 
too cool for azolla (aka Duckweed) to do 
it again, we can capture CO2 in the same 
way and store the carbon in the ocean’s 
abyss using the Deep Ocean Carbon 
Storage (DOCS) system described herein. 
The operation would be massive involving 
150,000 cubic meters of organic matter a 
day which represents about 1/12 of Earth’s 
dead organic matter.  If the planet is held 
at carbon dioxide net zero with today’s 
consumption of fossil fuel, the carbon 

storage in the deep oceans will increase 
by about 3% a century, and there is a lot 
of room down there.

The DOCS effort includes a deep ocean 
hydrous pyrolysis system powered 
by geothermal energy capable of the 
decomposition of household plastics 
and other compounds in chambers of 
superheated water on the sea floor.   The 
same system is expected to be able to 
breakdown smaller quantities of “forever 
chemicals”, per- and polyfluorinated alkyl 
substances (PFAS) in supercritical water 
hydrous pyrolysis.

While the increase in atmospheric CO2 
concentrations and the extended growing 
seasons caused by Global Warming have 
increased organic matter production, 
drought and desertification continue to be a 
problem.  In support of the organic matter 
needed, the DOCS operation includes two 
methods of initiating rainclouds.

Reversing 
atmospheric 

carbon dioxide 
concentrations by 
the sequestration 
of organic carbon 

in the abyss 
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Cellular agriculture, anaerobic 
digestion (AD), and radio frequency 
(RF) heat treatment of wood are 

three biomaterial technology platforms 
that are being developed technologically 
and commercially. Technological and 
commercial developments will be shared 
along with our approach to cultivating 
productive industry relationships that 
bolster commercial adoption. Attendees 
will be provided with an inside view of 
our approach, best practices, and lessons 
learned.

Cellular agriculture is an emerging field of 
research at Penn State in which products, 
traditionally derived from animals, are 
created instead through a biotechnological 
cell-culturing process. Cell-cultured meat 
production requires animal cells to be 
cultured and proliferated in an in-vitro 
environment, assembled on a scaffold, 
and fed a serum to promote growth in a 
bioreactor. Researchers at Penn State have 

focused on cellular ag scaffold structure, 
fermentation, economic, and sociological 
aspects.

Anaerobic digestion research and 
practice shows promise in North America.  
Researchers at Penn State, Iowa State and 
Roeslein Alternative Energy have made 
significant progress in AD technology 
optimization, feedstock, and desired 
energy and biomaterials outputs (Schulte-
Moore, et al., 2022).

Dielectric heating (DH) uses 
electromagnetic field energy applied by RF 
heating. In this application, wood is heated 
by long length, alternating, radio waves 
within a chamber to activate the polarity 
of water molecules within the wood fiber. 
The technology is being developed by Penn 
State, USDA-APHIS, and RF-Kiln Tech 
to mitigate invasive insects in wooden 
packaging. Current findings indicate that 
the technology has significant efficacy and 

Advancing university 
generated biomaterial 
technology platforms: 

Our approach and 
lessons learned in the 
College of Agricultural 
Sciences at Penn State
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commercial promise (Janowiak, et. al., 
2002).

Industry engagement is vital to the success 
of these projects, and we have learned 
that research teams should incorporate 
various adoption lenses into the process 

along with cogenerating appreciative views 
of academic, industry, and government 
sponsor objectives. Specifically, the 
themes of urgency, agency, knowledge 
dissemination, research priorities, 
thoroughness, and research justification 
will be discussed.  
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The performance of grinding media in 
ball mills can be misrepresented in 
marked ball wear tests due to galvanic 

interactions between dissimilar media. 
The possible galvanic interaction of media 
materials during marked ball wear tests has 
not been adequately explored. Corrosion 
rates and potentials of modern high carbon 
steel (HCS) and high chromium white iron 
(HCWI) grinding media materials were 
measured using electrochemical testing as 
a function of pH and chloride content in a 
simulated mill water. The results replicate 
previous research with the high chromium 
white iron sample being more noble (higher 
corrosion potential) and corrosion resistant 
(smaller corrosion current) than high 

carbon steel. Using the experimental data 
(potentiodynamic scans) and corrosion 
theory, the effects of galvanic coupling on 
corrosion rates were calculated to examine 
what could happen during a marked ball 
wear test or when a mixed media charge is 
present. This analysis indicates that high 
carbon steel can cathodically protect high 
chromium white iron leading to significant 
decreases in the corrosion rate (up to 99%) 
of this material during marked ball wear 
tests. The magnitude of the protection 
is a function of the pH of the mill water. 
Understanding how the dissimilar media 
interact with each other can aid in the 
media selection process and prevent costly 
mistakes.

Understanding 
chare effects on 

marked ball wear
rates – A 

corrosion study
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Currently, investigation of the 
interdiffusion behaviour in the 
multicomponent systems is most 

challenging task for the diffusion 
community. This is due to the lack of a proper 
experimental technique, which is why the 
interdiffusion coefficients in quaternary and 
higher order systems has been absent in 
the literature. In a multicomponent system, 
the interdiffusion flux of a component 
depends not only on its own concentration 
gradient but also on the gradients of the 
other components. Such cross effects are 
called diffusional interactions. Although 
the diffusional interactions are important 
in the context to multicomponent 
systems, literature suggests that these 
terms are either completely ignored or 
given least importance while studying 
the multicomponent diffusion. As most 
of the materials which are in the current 
applications are multicomponent in nature, 
understanding of interdiffusion behaviour 
in the multicomponent systems is of 
utmost importance. In the present talk, 
interdiffusion coefficients determined at 

1000ºC in Fe-Ni-Co-Cr and Fe-Ni-Co-Cr-Mn 
systems based on the two techniques i.e., 
body diagonal diffusion couple approach 
and square root diffusivity analysis will be 
discussed. Strong diffusional interactions 
have been observed in terms of the 
large values of the cross interdiffusion 
coefficients compared with the respective 
main interdiffusion coefficients. D ̃_
NiCo^Cr and D ̃_CoNi^Cr were both found 
to be positive and, 54.5-66.7% and 30-
50% of the respective main coefficients 
in the case of quaternary Fe-Ni-Co-Cr 
system. D ̃_FeNi^Cr and D ̃_FeCo^Cr were 
found to be positive and, 74.5-85.2% and 
50.9-59% of the main coefficient whereas 
D ̃_NiMn^Cr was found to be negative 
and 57.5-63.6% of the main coefficient 
in the case of quinary Fe-Ni-Co-Cr-Mn 
system. Successful application of both 
the approaches in these systems indicate 
that the interdiffusion coefficients are 
fairly constant over a large composition 
range along with the strong diffusional 
interactions in the two studied systems.

Investigations into 
interdiffusion in Fe-
Ni-Co-Cr quaternary 

and Fe-Ni-Co-Cr-
Mn quinary high 
entropy alloys
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Drought-tolerated The Williams 82 
(W82) soybean variety was developed 
to increase the soybean production 

yield, which is adversely affected by biotic 
stress.  This study explores developing 
W82 soymilk powder using spray drying 
technology to address the needs of the 
booming plant-based food sector.  The 
processing parameters and powder 
properties were optimized using the 
Central Composite Design (CCD)-
Response Surface Methodology (RSM).  
The spray drying parameters such as outlet 
temperature (OT) (°C), run time (min) 
and thermal efficiency (%) were optimized 
based on the experimental data. Spray 
dried powder yield (%), pH, color value 
(L*, delta E & chroma), flowability, 
water activity, wetting time (min), pH, 
viscosity, water solubility index (%), water 
absorption index, particle, rheological, 
and thermal properties were analyzed.  
Based on the experimental data and RSM 
optimization, best combinations of spray 
dried W82 soymilk powder were obtained 

at 140°C Inlet Temperature (IT), 35 m3/h 
(90%) aspirator, and 5 mL/min (15%) feed 
rate (FR).  All the optimizing parameters 
and results were validated by regression 
analysis model fit data using p value 
(0.05), R2 value (>0.90), and desirability 
value (>0.5). Based on the experimental 
data and RSM graphical representation, 
the best combination of spray dried W82 
soymilk powder was obtained at 140°C 
inlet temperature, 90% aspirator, and 15% 
feed rate. All the optimized parameters 
and results were validated by regression 
analysis model fit data. At optimized 
processing variables, the desirability 
function for spray drying parameters, 
color value, pH, flowability, and powder 
reconstitution properties increased by 
more than 50%. This data will be helpful 
to food processors and food industries to 
improve product quality (reducing waste), 
improve thermal efficiency (supporting 
system sustainability), and enhance the 
shelf life of W82 soymilk powder.

Spray drying process 
optimization: Drought 

resistant variety 
(W82) soymilk 
powder using 

response surface 
methodology (RSM) 
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Patricio-Moncayo Freddy Patrio1, Vázquez-Silva Efrén1, Torres-Jara Paúl 

Bolívar1, Peña-Tapia Pablo Gerardo2, Abad-Farfán Gabriela1, Moya-Loaiza 

Diana Patricia1 and Andrade-Galarza Andrés Fernando2  
1Universidad Politécnica Salesiana, Ecuador
2Instituto del Cáncer (SOLCA-Cuenca), Ecuador

The unstoppable progress that 
biomedicine has experienced in 
recent decades would not have 

been possible without the concurrent 
contribution of new technologies. Scientific 
research, development and technological 
innovation in biomedicine, which today are 
fundamental instruments for the study of 
medical devices.

The research line of the Group in New 
Materials and Transformation Processes 
(GIMAT), from the Salesian Polytechnic 
University, presents the development of 
a comprehensive methodology for the 
design of personalized bone implants 
that includes biomaterials, virtual 
simulation and minimally invasive surgical 

planning, through the three-dimensional 
reconstruction of anatomical structures 
from tomographic imaging studies of a 
patient.

The applied methodology has made it 
possible to carry out all the analysis and 
simulation of the surgery necessary to 
restore some affected bone structure in 
patients who have suffered some trauma 
or have suffered some oncological disease 
with bone involvement.

A summary of the cases treated is 
presented, the needs of each one in terms 
of medical devices and the solutions 
provided.

Development 
and applications 
of biomaterials 

in additive 
manufacturing 
processes for 
personalized 

bone implants
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Pilar Aparicio-Martínez2  
1Universidad ECOTEC, Ecuador
2Universidad de Córdoba, Spain

Higher Educational Institutions (HEIs) 
are responsible for creating healthy 
and sustainable

environments for students and teachers 
through diverse educational paradigms 
such as gamification. Education for 
sustainability focuses on providing 
skills and abilities to citizens, to achieve 
sustainable societies in the long term. 
In this sense, the Healthy People 2030 
and the Sustainable Development Goals 
indicated the imperative to provide 
inclusive and equitable quality education 
to promote a healthy environment and 
life. The principal objective was to analyse 
the impact of gamification on health 
development in HEIs, highlighting their 
positive and negative effects. To achieve 
such an objective, a bibliometric analysis 
was carried out. The 257 documents 

showed no significant increasing trend in 
the last decade (p > 0.05) related to the 
pandemic. Most of the publications were 
conferences (45%), and the few published 
articles were the documents with more 
citations (p < 0.001). According to their 
index in Journal Citation Reports, there 
were significant differences between the 
citations of articles published

in journals (p < 0.001). The analysis of 
journal co-citations showed that the 
leading journals (such as Computers 
in Human Behavior) had a significant 
part in the clusters formed (p < 0.001), 
conditioning also the keywords, especially 
the term “motivation”. These findings were 
discussed, concluding that the experimental 
studies focused on the teachers’ adverse 
effects are yet to come.

Gamification as 
a promoting tool 
of motivation for 

creating sustainable 
higher education 

institutions 
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Ambler Gill1,2, Manuel Oliva-Cruz1 and Segundo G. Chavez1  
1Universidad Nacional Toribio Rodríguez de Mendoza de Amazonas, Peru
2University of New Hampshire, USA

Due to the growing demand for 
healthy food products, the industry 
is seeking to incorporate inputs with 

high nutritional potential to traditional 
products. The objective of this research 
was to evaluate the effect of incorporating 
Lepidium meyenii, Chenopodium 
pallidicaule, Amaranthus caudatus, 
Sesamum indicum and Salvia hispanica 
flours on the physical, chemical, rheological, 
textural and thermal characteristics, 
and the degree of sensory acceptance of 
dark chocolate bars (65% cocoa). To this 
end, chocolate bars were made with the 
incorporation of five flours in four doses 
(1, 2, 3 and 4%), obtaining 20 different 

formulations compared with a control 
treatment (without flour addition). It was 
found that as flour incorporation levels 
increased, viscosity, antioxidants and 
particle size of the chocolates increased, 
but hardness and pH decreased. The 
addition of the flours also affected the 
acceptability and microstructure of the 
chocolate bars. The incorporation of up 
to 4% of the flours studied improved the 
degree of acceptance of the chocolates. 
Consequently, the incorporation of 
grain flours with high nutritional value 
can enhance the characteristics of dark 
chocolates, becoming a technological 
alternative for the chocolate industry.

Physical, functional 
and sensory 

properties of bitter 
chocolates with 
incorporation of 
high nutritional 

value flours
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4Universidade Católica Portuguesa, Peru

The region of Puno, in Peru, is described 
as a region with some health 
conditions that may be associated to 

the water quality, as a high index of anemia 
or cases of acute diarrhea in children. This 
study aimed at monitoring the drinking 
water quality of the city of Ilave, in the 
Region of Puno, Peru, and to determine 
possible correlation between physical-
chemical and microbiological parameters 
and the water distribution conditions, as 
the period of water availability.

Physical chemical parameters (turbidity, 
residual chlorine, temperature, 
conductivity, and pH), microbiological 
parameters (total coliforms, fecal 
coliforms, and E. coli), and heavy metals 
(Zn, Mn, Ni, Fe, and Cu) were determined. 

All the physical chemical parameters and 
heavy metals quantified were within the 
maximum permissible limits according to 
Peruvian regulations, with the exception 
of residual chlorine, which was for all the 
samples below the recommended value of 
0.5 mg/L. Coliforms that should be absent 
from drinking water were detected in all 
the household samples. These results 
demonstrate the need for the inclusion of 
additional steps of re-chlorination along 
the distribution system that guarantee the 
maintenance of residual levels of chlorine 
that assure the microbiological quality 
of the water. The quality of the drinking 
water was not observed to correlate with 
the period of water availability. 

Quality control 
of drinking 

water in the city 
of Ilave, Region 
of Puno, Peru 
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It is still not clear how to design a glass 
from its components to fully predict 
behavior. We could have an initial idea 

but by empirical comparison rather than 
by a formal model to support it. Fewest 
is what we know about glass stability 
and how atoms spatial order changes the 
original glass structure and be altered by 
perturbations to which it may be subjected 
over time is almost only empirical. The 
so-called structural relaxation arises from 
glass atoms rearrangements close to 
the glass transition as well as from the 
devitrification process and it is fundamental 
to understand these phenomena.

Glass-ceramic materials require a strict 
control of the crystallization phenomenon 
[1-3] and their properties depend on the 
processes that take place during their 
transformation from a glass-forming 

liquid or a glass parent. Non-isothermal 
analysis involves a quick determination 
and the theoretical basis for the phase-
transformation kinetics are also related to 
the Johnson–Mehl–Avrami–Kolomogoroff 
model, which describes the isothermal 
crystallization processes. As no foreign 
particles are included in a homogeneous 
nucleation mechanism the homogeneous 
nucleation and crystallizations show a 
straightforward effect on its complex 
permittivity in a more sensitive way that 
a calorimetric scanning. In this talk, it is 
explained the relationship between the 
glass electrical behavior and the thermal 
devitrification phenomena. How the aging 
changes the electrical response through 
the dc conductivity -macroscopic electrical 
response, and ac permittivity -microscopic 
response. A fundamental knowledge to 
use such materials for capacitors.

Complex permitivity 
method to determine the 

devitrification process 
in a glassy matrix. The 

correlation between the 
a.c. electrical behavior 
and the non-isothermal 

nucleation
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Despite recent advances in digital 
imaging, formalin-fixed paraffin-
embedded histology (FFPE-H) 

remains the “gold standard” in many 
diagnostic applications. However, FFPE-H 
can only be performed ex vivo, it destroys 
the tissue of interest, and is not an option 
for follow-up corrective surgery, such as 
injection medialization laryngology (IL). 
By contrast, MRI enables native, three-
dimensional, high-resolution visualization 
of living tissue and continues to rise in 
popularity. As a result, there is a need to 

benchmark MRI data relative to FFPE-H. 
Previous work has established a diagnostic 
potential for Shannon entropy (SE) 
analysis of MRI texture data. Here we 
develop an SE framework to benchmark 
MRI to FFPE-H regions of interest and 
validate with proteomic data. We present 
our results for four IL biomaterials: 
jellyfish collagen (JC), jellyfish collagen 
+ adipose mesenchymal stem cells (JC 
+ ADSC), crosslinked hyaluronic acid (X-
HA), and human micronized acellular 
cadaveric dermis (MACD). JC and 

Shannon entropy 
analysis of MRI versus 

FFPE histology for 
injection medicalization 

laryngoplasty biomaterials 
identifies unexpected 

tissue protective/
regenerating benefit for 

jellyfish collagen 
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JC+ADSC yielded statistically significant 
higher SE values compared to X-HA (p 
= 0.016 and respectively p = 0.0144) 
and MACD (p = 0.031 and respectively 
p = 0.033) reflecting surprisingly higher 
agreement between FFPE-H and MRI data 
for these groups. By contrast, X-HA and 
MACD SE values were not statistically 
significantly different from each other (p 
= 0.762). Proteomics data show increased 
extracellular matrix collagen synthesis for 
JC with or without ADSC. MACD and X-HA 
by contrast showed increased immune 

surveillance and cell death pathway 
activation. Higher SE is consistent with 
diffuse boundaries between JC biomaterials 
and native tissue with less disrupting and/
or better regenerative properties of the 
biomaterials. By contrast, lower SE values 
characterize sharper biomaterial-tissue 
boundaries consistent with increased cell 
death. The results show that SE is a useful 
biomarker for a biomarker’s integrative 
potential within the tissue. Accordingly, JC 
has better integrative and less disruptive 
potential than MACD and X-HA.
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Programming using object-oriented 
paradigm has gained wide popularity 
as a result of the object’s inclusion 

which we experience in our day to day 
activities and has been successfully used 
in creating robust applications. Despite the 
successes achieved using this paradigm, 
the teaching and learning process in Nigeria 
is quite challenging as both teachers and 
students often find this object notation 
very abstract in terms of writing codes. In 
this study, the overall aim is to investigate 
the effect of Imikode – a virtual reality 
(VR) game amongst students of higher 
educational institutions in Nigeria who are 
studying object-oriented programming 
courses and to observe whether there is 
an improvement in their programming 
skills on one hand and also if there exist a 
positive correlation in their understanding 

of the course. We engaged 153 first year 
students who are studying computer 
science courses across the tertiary 
institutions to play the game after which 
we collected quantitative data using the 
usefulness, ease of use, ease of learning 
and satisfaction (USE) research instrument. 
The result of the survey demonstrates how 
the Imikode VR game motivated students 
in learning OOP concepts and also fostered 
more engagement with the technology as 
a veritable tool for learning. In addition, 
we discovered that there exist a positive 
correlation in their understanding of 
the course and an enhancement in 
their programming skills suggesting 
that the Imikode VR game can serve as 
an intervention strategy to demystify 
the abstract notion of object oriented 
programming paradigm in Nigeria.  

Investigating the effect 
of imikode virtual reality 

game in enhancing 
object oriented 

programming concepts 
among university 

students in Nigeria 
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F. Juárez-López, M. A. Navarro-Villanueva and A. J. Morales-Ramírez  
Instituto Politécnico Nacional-CIITEC, Mexico

Spark plasma sintering process was 
used to densify Eu-doped Y2SiO5 
powder, at a temperature 1673 K. 

Sintering rate was evaluated during spark 
plasma sintering of Eu-doped yttrium 
silicate powder. The activation energy 

for Y2SiO5 powder densification was 
determined at early stage of the sintering. 
After sintering the microstructure was 
analysed from Y2SiO5 coupons doped with 
Eu+3, identifying an Y4.76(SiO2)3 second 
phase presents.

Effect of the Eu-doped 
during spark plasma 
sintering of yttrium 

silicate powder
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1Universidad Autónoma de Guerrero, Mexico
2Universidad de Holguín, Cuba

This paper is devoted to study a 
fundamental system of equations in 
plane Linear Elasticity Theory, the 

two-dimensional Lamé–Navier system. 
We rewrite them in a compressed form in 
terms of the Cauchy–Riemann operators 
and it allows us to solve a kind of Riemann 

problem for this system. A generalized 
Teodorescu operator, to be introduced 
here, provides the means for obtaining the 
explicit solution of this problem for a very 
wide classes of regions, including those 
with a fractal boundary.

On the plane 
lamé–Navier 

system 
in fractal 
domains
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Moisés Armides Franco Molina   
Autonomous University of Nuevo León, Mexico

The efficacy of silver and sodium 
dichloroacetate as dual-function 
agents to be used in melanoma 

treatment. This strategy is designed 
to increase the activity of these two 
compounds that affect DNA integrity and 
the mitochondria at different levels. The 
combination of colloidal silver and sodium 
dichloroacetate is more effective than 
each treatment alone, and the antitumor 
mechanism is not through immunogenic 
cell death.

Furthermore, this study can broadly 
contribute to the development of 
dichloroacetate-loaded silver nanoparticles 
and the design of targeted pharmacological 
formulations to fight melanoma and other 
types of cancer.

Dichloroacetate (DCA), an inhibitor of 
pyruvate dehydrogenase kinase (PDK), has 
been reported to have anti-cancer effects 
by reversing tumor-associated glycolysis.

Silver nanoparticles (AgNPs) and silver 
ions (Ag+) have different levels of toxicity 
due to their superficial charge interactions. 
Silver ions are more toxic because they 

can interact with negative groups of 
proteins, producing structural changes on 
the cellular membrane and cytoplasmic 
proteins, while AgNPs can interact with 
DNA, causing damage and structural 
blocking; some studies have proposed 
that these nanostructures can produce 
increased toxicity at long exposition times 
due to the fact that AgNPs in aqueous 
solutions can oxidize and release silver 
ions.

Although, the mechanism of the antitumoral 
action of Ag colloidal or Ag nanoparticles 
is not properly understood, it has been 
reported that heavy metals react with 
proteins by getting attached to the thiol 
group and the proteins get inactivated 
through a mechanism implicated in 
avoiding the cellular proliferation of cancer 
cells decreases the melanoma tumor model 
suggesting them as a potential agent for 
use in cancer treatment.

The next level developmental stage 
of dichloroacetate loaded with silver 
nanoparticles targeted pharmacological 
formulations.

Silver and sodium 
dichloroacetate, 

dual agents in the 
cancer treatment 
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Francisco Ramos de Melo  
Universidade Estadual de Goiás, Brazil

This work presents a model that 
is capable to conduct the didactic 
transposition of contents by using 

a Hybrid Intelligent Tutoring system that 
combines the use of Artificial Intelligence 
technics to present personalized content. 
It was observed that the same content 
presented for one student might not be as 
effective for another ones. Thus, a multilevel 
structure of concepts, that provides 
different presentation combinations of the 
same content, has been used. This work 
shows that it’s possible to personalize the 
didactic content to encourage students, 
by using proximal learning patterns. 
These patterns are obtained from the 
analysis of the actions of students with 
positive results in the individual content 
organization. This system uses Artificial 
Intelligence techniques to reactively 
organize and personalize content. 
Personalization is possible thanks to the 
artificial neural network that classifies 
the student’s profile and assigns it to a 
proximal learning pattern. The Expert’s 

rules are introduced to mediate and adjust 
the contents reactively for each moment 
of the learning process. Hence, the neural 
network establishes the proximal learning 
patterns and, consequently, defines a 
general learning strategy that is more 
effective for each student. The Expert’s 
rules adjust the strategy depending on 
the student’s reaction during the learning 
process. Thus, it’s possible to offer the 
students personalized content. The 
model can guide the student throughout 
the didactic transposition of contents, 
aiming the consolidation of the desired 
competencies, established for learning 
purposes. Experimental results indicate 
that the application of the system is 
feasible due to the incorporation of the 
expert rules and, by the use of the Artificial 
Neural Network, it assimilates the students' 
learning process behavior. The approach 
turned up as efficient, therefore, providing 
the student with better use of the content 
with adaptive and reactive personalized 
presentation.

Organization of 
personalized didactic 
contents in intelligent 
tutoring system using 
expert knowledge and 

artificial neural network 
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Augusto Pedro Vasconcellos, Gustavo da Silva Viana and 

Marcos Vicente Moreira  
Universidade Federal do Rio de Janeiro, Brazil

The main drawback of implementing 
the traditional diagnoser for Discrete-
Event Systems proposed in the 

literature is that its state set can be very 
large, requiring the use of a large amount 
of memory to store the diagnoser for 
complex systems. In this paper, we propose 
a greedy algorithm for the computation of 
a reduced diagnoser, that preserves the 

diagnosability of the system language and 
the same diagnosis delay as the original 
diagnoser. The reduction algorithm is 
based on merging states of the original 
diagnoser, and uses a free parameter to 
choose which and in what order states 
should be merged with a view to trying 
to obtain a diagnoser with the smallest 
possible number of states. 

Reduction of 
diagnosers 

for discrete-
event 

systems 
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Complex platforms are very dicult to 
man-age and maintain. This is why 
we see teams of engineers, many 

highly specialized, that carry out this role 
for industries such as aerospace, nuclear 
and subsurface. It is a critical undertaking 
to maintain the aforementioned systems, 
which often have components at varying 
degrees of degradation. To maintain 
complex systems, Condition Based 
Monitoring (CBM) (a type of predictive 
maintenance that uses sensors to measure 
the status of an asset over time while it 
is in operation) is most frequently used. 
Artificial Intelligence (AI) models that 
have been developed in the area of CBM 
are currently not well explained, nor 
well understood by users or operators. 
When AI is brought into a complex 
system we observe varying degrees of 
success. The level of success rests on the 
complexity of the system, the training 

and understanding of the end operator as 
well as the maintenance processes around 
the system. Implementing AI or complex 
algorithms into a platform can mean that 
the Operator’s control over the system 
is diminished or removed altogether. 
For example, in the Boeing 737 Air Max 
Disaster, AI had been added to a platform 
and removed the operators' control of 
the system. This meant that the operator 
could not then move outside the extremely 
reserved, algorithm-defined, ̀ envelope' of 
operation, leading to loss of life. Therefore, 
the implementation of AI leading to any 
removal of operator system management 
in complex systems, especially related 
to aerospace and subsurface industries, 
has to be considered carefully. In this 
paper, we analyze the risks of removing 
operator system control and implementing 
algorithms, or AI, in complex systems.

The future of 
condition-based 

monitoring: 
Risks of operator 

removal on complex 
platforms
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Energy and Industrial Strategy, United Kingdom

By the 1860s, the tendency of 
matter toward increasing chaos—
or entropy—had become a 

fundamental tenet of the new science of 
thermodynamics. But in Victorian Britain, 
the ramifications of this second law of 
thermodynamics for a Christian conception 
of a progressive universe remained subject 
to heated ideological debate. Historians 
of thermodynamics have held up French 
astronomer Camille Flammarion’s popular 
science fiction as comprehensive evidence 
that this entropic–theological debate was 
widespread across disciplines, media, 

and cultures. I show that Flammarion’s 
argument has been misrepresented. 
Not only did Flammarion not employ 
entropic heat-death metaphors at all—
instead evoking a hot apocalypse—
but he interpreted entropy through a 
distinctive theology, at odds with that of 
British scientists. A study of Flammarion’s 
theology, concept of entropy, and novels 
exhibits how investigating influential 
popular works can dismantle assumptions 
about the geographic and religious scope 
of the entropic–theological debate.

(Mis)Translating 
entropy?: Camille 

flammarion and the 
multiple theologies 
of the death of the 

universe
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Cynthia D. Wiggins  
University of Liverpool, England

The ability of new content marketing 
companies and marketing 
practitioners to engage customers 

online depends on their understanding 
of the impact of antecedents on critical 
online customer engagement metrics. 
However, there has been little scholarly 
research exploring online customer 
engagement in the context of complex, 
real-world environments that could guide 
the strategies of new brands and start-
up companies seeking to establish an 
online presence. This paper identifies 
the antecedents and metrics required for 

identifying an appropriate online customer 
engagement (OCE) strategy in the context 
of a start-up content marketing company 
called ABC Investments (a pseudonym) and 
of more established social media platforms, 
such as Facebook and Instagram. Eleven 
OCE antecedents and six metrics were 
originally proposed but on completion 
of the research, twelve antecedents- 
including one new one (human face)- were 
determined to have impacted OCE metrics. 
Finally, this paper shows how antecedent 
and metric research can be used to develop 
OCE strategies.

Online customer 
engagement: A 

practical exploration 
of antecedents and 

metrics for new 
content market 
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P. Acharyya  
CNRS, France

As the periodic atomic arrangement 
of a crystal is made to a disorder 
or glassy-amorphous system by 

destroying the long-range order, lattice 
thermal conductivity, κL, decreases, and 
its fundamental characteristics changes. 
The realization of ultralow and unusual 
glass-like KL in a crystalline material is 
challenging but crucial to many applications 
like thermoelectrics and thermal barrier 
coatings. Herein, we demonstrate 
an ultralow (~0.20 W/m•K at room 
temperature) and glass-like temperature 
dependence (2–400 K) of KL in a single 
crystal of layered halide perovskite, 

Cs3Bi2I6Cl3. Acoustic phonons with low cut-
off frequency (20 cm−1) are responsible for 
the low sound velocity in Cs3Bi2I6Cl3 and 
make the structure elastically soft. While 
a strong anharmonicity originates from 
the low energy and localized rattling-like 
vibration of Cs atoms, synchrotron X-ray 
pair-distribution function evidence a 
local structural distortion in the Bi-halide 
octahedra and Cl vacancy. The hierarchical 
chemical bonding and soft vibrations 
from selective sublattice leading to low 
κL is intriguing from lattice dynamical 
perspective as well as have potential 
applications.

Glassy thermal 
conductivity 
in Cs3Bi2I6Cl3 
single crystal
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This article is a first attempt to 
develop a numerical approach to 
solving differential equations based 

on Galerkin projections and extensions of 
polynomial chaos to analyze the sensitivity 
of input parameters in the Lorenz-Stenflo 
climate model. The sensitivity analysis 
was undertaken to measure the influence 

of key parameters (chemical properties 
of the atmosphere, rotation, temperature 
gradient, convection motion). In addition, 
we do simulations of the climate model in 
the non-chaotic case and in the chaotic 
case and we calculate the Sobol’s indices 
when the parameters follow the uniform 
law.

Climate system: A 
global sensitivity 

approach
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1Safran Tech, France
2CHU Limoges, France
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6IRCER, France

The actual viral outbreak continues to 
have a tremendous impact on human 
health, social relations, and the 

economic situation worldwide. Eengineered 
metallic coatings can mitigate the viral 
transmission from the thermoplastic 
surfaces (fomites) touch points in transports. 
This goal is achievable by functionalizing 
thermoplastic surfaces with metals through 
innovative designs that inhibit or destroy 
the microorganisms. The life span of these 
functionalized surfaces depends on their 
physical-chemical properties and external 
factors (e.g., humidity, temperature, 
cleaning agents, etc.) that can modify 

the engineered surface. The presented 
work focus on copper-based thermoplastic 
surfaces obtained by different deposition 
methods to observe the influence of the 
chemical composition of the surface, but 
also the importance of coating structure 
and texture, to increase the SARS-
CoV-2 inactivation rate. The in-vitro 
antiviral tests are realized in agreement 
with normalized protocols to qualify the 
antiviral surfaces (ISO 21702:2019). The 
obtained results show that the deposition 
method has a strong influence on both the 
microstructure and the surface chemistry 
of the engineered Cu films.

Antiviral copper 
coatings onto 
thermoplastic 
against SARS-

CoV-2
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The global need for electric power is increasing 
every day. For that, not only alternative 
power sources are being explored, but 

also the efficiency in power transmission and 
conversion is being investigated to cut down 
power losses. Transistors, the building blocks 
of electric converters, are usually made from 
silicon. Nowadays, the material properties of 
silicon are hindering further advancement in 
transistor performance in terms of operating 
power and operating frequency which are 
essential for efficient power conversion. 
Searching for semiconductors with superior 
physical properties led to the doorstep of wide 
bandgap semiconductors like Gallium Nitride 
(GaN) and Silicon Carbide (SiC).

Gallium Nitride (GaN) based High Electron 
Mobility Transistors (HEMT) are promising 
candidates to overcome the limitations of 
silicon power devices. Since conventional 
HEMTs are normally-on and power switching 
applications demand normally-off operation, 
several e-mode designs were proposed. A new 
design for an enhancement mode GaN HEMT 
is proposed along with a novel fabrication 
technique. Normally-off operation is achieved 
through the introduction of a localized P-region 
below the AlGaN/GaN interface underneath the 
gate electrode. 

Since achieving high hole concentration through 
ion implantation is experimentally challenging, 
the effect of a localized buried P-region was 
replicated through the growth of an epitaxial 
P-layer in which N-wells will be later introduced. 
The doping concentration, thickness, and 
position of the P-region with respect to the 
AlGaN/GaN interface play an important role in 
controlling the threshold voltage. The doping 
profile in the N-wells controls the current density 
of the device. Simulation results conducted 
under ATLAS, a TCAD simulation tool from 
Silvaco. To study the electrical characteristics 
of the proposed design, ATLAS, a TCAD 
device simulation tool from Silvaco is used. 
Physical models of the simulator are based on 
Shockley-Read Hall recombination, Fermi-Dirac 
statistics, and field-dependent mobility. The 
simulator is calibrated using experimental data 
from a fabricated normally-on HEMT device. A 
comparison between the calibrated simulator 
and the experimental results is presented in 
showing a big match in the threshold voltage 
and transconductance. 

Results demonstrated a successful shift in the 
threshold voltage to positive values. The physics 
behind this shift is explained through the band 
diagram. A sensitivity analysis is conducted 
showing the effect of device parameters on the 
threshold voltage and the current density.

Localized buried 
P-doped region 
for E-mode GaN 

MISHEMTs
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Muhammad Zubair and Daniella Iacoviello
Sapienza University of Rome, Italy

The treatment of brain tumor requires 
advance strategies based on the 
severity of tumors. For instance, 

in case of malignant tumors surgery is 
not advisable since these tumors are 
attached very closely with the sensitive 
tissues of brain, rather chemotherapy 
treatment is suggested. In this work two 
nonlinear controllers have been designed 
to determine the amount of chemotherapy 
to remove the tumor cells and retain 
suitable quantity of healthy and immune 

cells: the adaptive super-twisting sliding 
mode and the adaptive terminal sliding 
mode controllers. System stability and 
convergence has been verified by using 
Lyapunov stability theory. The performance 
of the controllers has been verified using 
MATLAB software based on different control 
parameters. Adaptive supertwisting sliding 
mode controller is better due to its better 
convergence, reduced chattering and least 
amount of drug used.

Adaptive super-
twisting SMC and 
adaptive terminal 

SMC of brain tumor 
via chemotherapy 
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Chalmers University of Technology, Sweden

Preamble: Physicists use signifier “free 
field” in combination with adjective 
“bosonic” or “fermionic” to communicate 
with algebras of canonical commutation 
relations (CCR) and canonical 
anticommutation relations (CAR).

History: In 1990s Stanisław Lech 
Woronowicz invented object denoted 
by ℶ(q) (q is a complex number) which 
interpolates between CCR and CAR: ℶ(-1) 
is precisely free bosonic field and ℶ(1) it is 
precisely free fermionic field. 

Objective: In 1995 Palle E. T. Jørgensen 
conjectured that the family of entities ℶ(q) 
(parametrized by q) form a continuous field 
of C*-algebras. Unfortunately, he proved 

that only for |q| < 0.41. He conjectured 
that the same is true for |q| < 1.

Result: I have proved Jørgensen’s 
conjecture.

Methods: Very old and very modern 
methods of classification of C*-algebras 
were used. I will demonstrate them during 
the talk.

Conclusion: In the language on analysts 
we can conclude: bosons and fermions 
are cobordant. For details see arxiv.org/
abs/2203.10058.

Bosonic and 
fermionic 

free fields are 
cobordant
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Rydberg atoms are those which have 
single valence electrons in a state 
where the main quantum number 

n reaches high values. Because large 
quantum numbers resemble classical-
like properties, such atoms may be used 
to bridge the quantum realm to the well-
known classical world. This has resulted 
in interesting, and perhaps unexpected, 
physical phenomena such as Rydberg 
matter. As well, research on the scale 
of atomic interaction in these atoms has 
suggested the generation of a kind of non-
demolition measurements of individual 
photons due to the high electric dipole 
moments between Rydberg atoms. Yet, 
as we study in this work, Rydberg atoms 
moving in time-dependent magnetic fields 
evolve over time with very similar equations 
of motion that a classical particle. Although 
this is not exclusive to Rydberg atoms––

but rather a consequence of quadratic 
Hamiltonians they allow to study trapping 
techniques beyond conventional ion traps. 
However, instead of paying attention to 
the state of the atom, we conce ntrate 
on the evolution operations driven by the 
time-varying magnetic field and, in order 
to prevent the state of the atom from 
being destroyed, we present a strategy to 
generate a smooth evolution without the 
presence of electric shocks. The technique 
we present shows a dynamical resistance 
to radiation pollution. We study stable 
(quantum trap) and unstable (quantum 
squeezing) motion in detail and introduce 
the conditions to generate parametric 
resonance in these atoms. The possibility 
of creating non-demolition measurements 
and reverse-time operations is discussed 
in terms of the underlying soft operators.

Trapping Rydberg 
atoms in time-

varying magnetic 
fields 
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We report on the discovery of a 
new method for the synthesis of 
epitaxial films of nanoscale carbide 

on silicon and the development of the 
technology for its production. The method 
consists in the coordinated replacement 
of a part of the silicon matrix atoms by 
carbon atoms to form an epitaxial silicon 
carbide film. It was found experimentally 
that the process of Si matrix replacement 
occurs gradually without destroying its 
crystal structure. Film orientation is 
determined not only by the surface of the 
silicon substrate, but also by the crystal 
structure of the original silicon matrix. A 
comparison of the new growing method 
with the classical thin film growing methods 
is presented. The implementation of the 
substitution method made it possible to 
obtain a new type of template - a substrate 
with buffer transition layers, designed 

for growing wide-gap semiconductors on 
silicon, such as AlN, GaN and AlGaN. The 
formation of a new Si phase in the "semi-
metallic" state at the SiC(111)/Si (111) 
interface was theoretically predicted and 
experimentally confirmed. The formation 
of Si in the "semi-metallic" state at the SiC/
Si (111) interface is associated with large 
short-term "compressive pulses" during 
the Si to SiC transition. It is shown that 
the compression pressures arising in a thin 
boundary layer with a thickness of the order 
of several nanometers can reach values 
of the order of 200-250 GPa. Pressures 
of this magnitude lead to the formation 
of special, previously unknown optical, 
electrical, and magnetic properties of the 
SiC (111) / Si (111) interface. should give 
clear indication of the objectives, scope, 
results, methods used, and conclusion of 
your work. 

Nanoscaled silicon 
carbide on silicon: 

A new bandgap 
material for micro 

and optoelectronics 
and its unique 
properties title 
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Understanding groundwater storage 
dynamic changes and quantifying the 
trends of groundwater fluctuations 

in the Helmand River Basin (HRB) 
aquifers, where the groundwater is the 
main source for drinking and irrigation 
applications, is significantly important in 
order to effectively manage groundwater 
resources. This case study quantifies the 
changes in groundwater storage over 18 
years (i.e., from 2003 to 2021) in the HRB 
by employing the Gravity Recovery and 
Climate Experiment (GRACE) observations 
and Global Land Data Assimilation System 
(GLDAS) data due to sparse groundwater 
monitoring networks and lack of ground-
based information. The data of observation 

wells was applied to validate the results of 
the GRACE and GLDAS outputs. The results 
indicate that changes in groundwater 
storage on average from 2003 to 2021 are 
equal to (-98.6 ± 226.84 mm or -1.9 ± 4.38 
km3/year). On average, during 2003 to 
2021 groundwater table decline was -2.6 
m in the HRB. The study indicates relatively 
strong correlation (0.75) between the 
GRACE derived data and direct in-situ 
measurements. This study highlights the 
effectiveness of the GRACE derived data 
for the reliable estimation of groundwater 
storage changes in the HRB and may 
contribute to sustainable groundwater 
resources management in the region.

Estimation of 
groundwater storage 

change in the 
Helmand River Basin 
(Afghanistan) using 

GRACE 
satellite data
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With the advent of lasers, light beams 
in the medium have become a 
common tool in the hands of the 

experimenter. With their help, success 
has been achieved in understanding the 
processes of interaction between radiation 
and matter. The use of the axion allows 
us to give a clear qualitative and, in 
some places, quantitative picture of the 
interaction of radiation and matter. Let's 
list the processes for which it turned out to 
be interesting and useful, in the author's 
opinion, to involve the axion model. 
This is the scattering of light in the DC, 
including scattering in the air into a solid 
angle of 4 π steradian. These are the 
processes of interphoton interaction of 
mutually intersecting light beams in the 

DS, photoluminescence, broadening of the 
radiation spectrum at the output of the DS. 
To explain the cone Cherenkov structure of 
the angular spectrum, it will be successful 
to attract an axion whose propagation 
velocity is greater than the phase velocity 
at which photons move in the medium.                                                                                                                                          
                                                                               The 
traditional, according to Bohr and Einstein, 
scheme of the processes of interaction 
of radiation and matter: 1) absorption 
of radiation, 2) spontaneous emission of 
radiation, 3) forced emission of radiation 
in the absence of resonance between the 
pumping frequency and the frequencies of 
electronic transitions in the doping medium 
atoms complements the process of photon 
annihilation with subsequent axion decay.

Laser beam in 
dispersive media, 
photons, axions
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R. Maia1,2 and R. Rodrigues1,2  
1University of Minho, Portugal
2LABBELS—Associate Laboratory, Portugal

In situ real-time monitoring of 
physicochemical and biological 
parameters among advanced 

microfluidic devices, namely organ-
on-a-chip, is considered a challenging 
task that needs the advancement in the 
multidisciplinary fields of biosensing, tissue 
engineering and material science. In this 
work, we propose a simple methodology 
to develop a porous polydimethylsiloxane 
(PDMS) microneedle (MN) patch capable 
to collect released biomarkers from 
advanced microfluidic devices. For that, 
two different casting materials-namely, 
silica nanoparticles and glucose-were used 
to create porous PDMS MNs, ranging their 
concentration between 1 and 10% (w/w), 
and followed by leaching/etching process 
to remove the casted material. To enhance 
the mechanical properties of porous 
PDMS MNs, a post-fabrication treatment 

with hyaluronic acid (HA) solution was 
applied to improve the mechanical 
strength of the MNs. To identify the best 
candidate for the intended application, 
a full characterization of the developed 
porous MN was assessed focusing on their 
morphology, wettability, air permeability, 
swelling, porosity, surface chemistry, and 
mechanical characteristics. Overall, it 
was observed that silica particles show a 
higher number of small and homogeneous 
pores with greater interconnectivity when 
compared with glucose. The results also 
indicate that the PDMS samples casted 
with silica at the higher concentration, are 
the most promising candidate to produce 
the porous PDMS MNs arrays. To the best 
of our knowledge this is the first time that 
porous PDMS MNs are studied as a media 
collecting tool in advanced microfluidic 
platforms. 

Development and 
characterization 
of PDMS porous 

microneedles 
as cell culture 

media collecting 
tool in advanced 

microfluidic devices
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A. Pluhar1, R. Kolenak1, P. Gogola1, M. Pasak1 and D. Drimal2  

1Slovak University of Technology in Bratislava, Slovakia
2First Welding Company, Inc., Slovakia

The aim of the research was focused 
on the solderability of two different 
materials, namely SiC ceramics 

and Ni-SiC composite material, which 
are finding their increasing applications 
especially in the electronics industry. The 
joints were formed using an active In-
Ag-Ti based solder alloy and an electron 
beam was used as the heating source. The 
fabricated solder joints were analyzed to 
measure the shear strength. The highest 
shear strength values achieved for the 
solder joints were at 850 °C and reached 
an average of 9 MPa. The fabricated SiC/
In-Ag-Ti/Ni-SiC solder joint at 850 °C was 
also investigated from microstructural 
point of view using SEM/EDX analysis. 

The bond between the solder and the 
solder substrates was formed due to the 
interaction of Ti and Ni with the silicon 
contained in these substrates. From the 
SEM/EDX analysis, the diffusion of the active 
Ti component of the solder to the interface 
with the Ni-SiC composite material can be 
observed. Likewise, diffusion of Ni from 
the substrate into the solder occurred. To 
confirm these claims, line scan analyses 
and point energy-dispersive analyses were 
performed at both interfaces. At the SiC/
solder interface, Ni3Si2 and γ Ag2In phases 
were observed. At the Ni-SiC/solder 
interface, ε-Ni3Si2, Ti2(Ag, Ni) and Ni2In3 
phases were observed.

Soldering of SiC 
ceramics with 

Ni-SiC composite 
using electron 
beam heating 
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H. Bennink  
Radboud University Nijmegen, Netherlands

Innovative practices are a main feature 
of mankind throughout the ages, as is 
a more or less thorough reflection on 

the products of innovation. It is argued 
that innovation encompasses five fields 
of tensions: (1) motives or innovation, 
(2) the degree of innovation (from minor 
improvements to radical breakthrough 
innovations), (3) the range of innovation 
(innovation themes single and organized 
in effective bundles), (4) innovating 
alone or with partners, and (5) the 
innovation process and organizational 
institutionalization of innovation (incidental 
or routine). 

Three innovation spearheads can be 
distinguished:

(1) small ‘every day’ innovations that 
are not radical, but taken together can 
represent major issues, such as the mass-
effects of gradual obsolescence of labor 
on individuals, issues of climate change 
and of intergenerational and international 
solidarity

(2) the intersection of frontier technology 
and grand challenges, arranged into five 

clusters

- computer and information ethics and the 
use of algorithms

- automatization and artificial intelligence

- environmental issues (e.g. 
geoengineering/manipulating the climate, 
plastic soup, biodiversity)

- enhancing the quality of life (e.g., 
eugenics and cloning, poverty, health)

- nano-scale technology 

(3) resolving the asymmetry between 
participants in the stakeholder approach 
of responsible innovation (researchers, 
policy makers, consumers, financers). 

Many moral issues concerning innovation 
are not quite new and do perhaps not need 
an innovation of ethics. Nevertheless, 
there is call for a new ethics due to new 
issues concerning long term, interactive, 
cumulative and irreversible effects far and 
near both in place and time. 

Therefore, the concept of responsibility 
is explained through three meanings: 
accountability,  virtue, and task. 

Responsible 
innovation and 
the Spinoza-

Jonas theorem
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Responsible innovation is addressed from 
three perspectives beyond cost-benefit 
analysis: the innovation-care principle, the 
precautionary principle, and imperatives 
in several fashions (Kant, Rawls, Jonas), 
ending up with the conatus concept coined 
by Spinoza and its elaboration by Jonas 

into an imperative of responsibility as the 
preferred criterion. 

A substantial part of the presentation 
consists of an interactive discussion about 
a responsible innovation issue in order to 
make the theoretical input as practical as 
possible.
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H. Ziar  
Delft University of Technology, Netherlands

Incoming radiation energy illuminating 
a solar cell contains a certain amount of 
entropy, which does not contribute to 

output electrical work. We investigated the 
influence of entropy content of thermally 
radiated light on the maximum achievable 
efficiency of single-junction solar cells. We 
have revised the value of the Shockley-
Queisser (SQ) limit for various absorber 
materials and took a deeper look at this 
effect by re-calculating the efficiency limit 
of crystalline silicon solar cells considering 
Meitner-Auger recombination. To 
accomplish that, we used the formulation 
of spectral exergy of sunlight by Candau. 
Then, we plugged in the exergy of AM 
1.5 standard spectrum into the efficiency 
calculation methods used by Rühle and 
Richter et al. We further used a 1-dimension 

solar cell model by McIntosh & Altermatt 
and calculated the limiting efficiency of 
silicon solar cells under outdoor conditions. 
Our results show that when considering 
the entropy content of AM 1.5 standard 
spectrum, the SQ limit for silicon drops from 
33.15% to 30.42%. Further, considering 
Meitner-Auger recombination and using 
measured properties of silicon, the 
efficiency limit lowers to 27.12% from the 
already established 29.43%. This suggests 
a 4% thinner silicon absorber, reaching a 
thickness of ~101 μm; hinting PV industry 
that a thinner Si wafer can provide the 
optimum outdoor energy yield. Our results 
have several impactful applications for the 
PV industry, which range from PV device 
design to PV module tilt optimization. The 
result of this study is recently published.

Effect of thermal 
radiation entropy 

on the outdoor 
efficiency limit of 
single-junction 

silicon solar cells



116

March 27-28, 2023

5th Edition of 

Advanced Materials
Science World Congress

March 27-28, 2023

https://advanced-materialsscience.peersalleyconferences.com/Adv. Materials Science 2023

A.V. Hruzevyich1,2 and D.O. Derecha2,3

1Trypilska TPP, UKraine
2National Academy of Sciences of Ukraine, Ukraine
3Igor Sikorsky Kyiv Polytechnic Institute, Ukraine

The results of research pipes diffusion 
hardening as an effective method 
for increasing the durability and 

reliability of power equipment are 
presented. The experience of commercial 
operation of pipes manufactured from 
diffusion chromized and heat-hardened 
steel DIN: 1.7715on the heating surfaces 
of the supercritical pressure boilers are 
generalized. It is shown that the diffusion 
chrome plating of pipes allowsto increase 

their corrosion resistance in combustion 
products of organic fuel (pulverized coal 
and gas-oil fuel) by several times.The 
durable strength of 100’000 hours for 
chromium-plated pipes is on the greater 
level thanfor non-chrome plated pipes 
that works 35’000 hours. The possibility 
and effectiveness of this method on the 
example of capacities of Trypil’skaTPP are 
shown.

Diffusion 
hardening effect on 
the technological 

properties of high-
temperature steel 
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Antonina Malinina, Oleksandr Shuaibov, Oleksandr Minya, Roksolana Hrytsak, 
Oleksandr Malinin, Roman Golomb, Artem Pogodin and Zoltan Homoki
Uzhhorod National Univesity, Ukraine

The modern development of 
nanotechnology requires an increasing 
number of different nanostructured 

elements for use in photovoltaics, sensor, 
laser and optoelectronic technology, 
photobiology and medicine, the synthesis 
of which is hindered by the lack of data 
on the basic conditions and physical 
mechanisms of the synthesis of surface 
nanostructures from gas discharge plasma 
products. Currently, there is no data on the 
relationship between the characteristics of 
nanostructures of superionic conductors 
with the characteristics of overvoltage 
nanosecond discharges in gases of 
different pressures and compositions and 
the characteristics of the corresponding 
nanostructures.

 The report presents the results of research 
of the characteristics and transport 
parameters of an overvoltage nanosecond 
discharge in argon between electrodes 
made of a superionic conductor - silver 
sulfide (Ag2S). The discharge was ignited 

at argon pressures of 13.3 - 101 kPa, and 
the distance between the electrodes made 
of the polycrystalline Ag2S compound was 2 
mm. Destruction of the electrode material 
during the discharge and introduction of 
Ag2S vapors into the interelectrode gap 
occurred due to microexplosions of natural 
inhomogeneities on the working surfaces 
of the electrodes. The discharge can be 
used as a plasma chemical reactor for 
the synthesis of thin films based on silver 
sulfide. The results of the Raman scattering 
spectra of laser radiation by synthesized 
films based on the Ag2S compound are 
presented.

 A study of the characteristics of a discharge 
plasma in argon between electrodes 
made of the Ag2S compound revealed the 
following:

- the maximum voltage amplitude of one 
polarity on the discharge gap reached 
22 kV, and individual oscillations on the 
voltage pulse had a duration of 5-10 ns; 

Gas discharge 
synthesis of silver 
sulphide surface 

nanostructures in 
argon
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the maximum amplitude of the current 
pulses reached 100 A, the value of the 
pulse electric power - 10 MW with the 
energy in a single pulse - 119 mJ;

- the spectrum of ultraviolet radiation 
of the discharge was dominated by the 
radiation of atoms of singly charged silver 
ions in the spectral range of 200-300 nm 
and of silver atoms in the spectral range of 
300-340 nm;

- Investigation of the Raman spectra of 
laser radiation scattering by thin films 
synthesized from plasma based on the 
gas-vapor mixture "argon - silver sulfide" 
showed that they consist of silver sulfide, 
which can be used for the development of 
various devices based on. 
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D. Starokadomsky1,2 and M.Reshetnyk3

1National Academy of Sciences (NAS) of Ukraine, Ukraine
2M.P. Semenenko Institute of Geochemistry Mineralogy and Ore Formation NAS, Ukraine
3National Museum of Natural History NAS, Ukraine

The work is devoted to the study of 
a new type of composites for the 
manufacture of special details, 

parts, tools or adhesive repair in the field. 
We have developed epoxy compounds 
that preserve or increase strength and 
ductility after heating at 200-250°C. That 
let, if necessary, an effective thermo-
disinfection of composite toolsproducts 
at elevated temperatures. It is believed 
that conventional epoxy resins are unable 
to retain their physical and mechanical 
properties after heating above 200°C. 
Their feature is in simplicity of making 
(ordinary filling with available\cheap 
microfillers) without special qualification of 
personnel and in any conditions (outside 
clinics, laboratories and service centers).

In this work some of such compositions 
(with SiC, TiN, SiO2-marshalite, cement) 
are considered.  It offers to name such 
composites of “thermo-harden” or “thermo-
plasticized”. Bioneutrality, durability and 
heat-resistance, at 200-300°С does him a 

good material for rapid repair and making 
of the special or failing instruments in the 
field, travelling, military and other difficult 
terms. 

Filling only in some cases (for SiC) allows 
to increase the compressive strength 
F. But the unfilled polymer after heating 
significantly (25%) loses its strength. And, 
all the microfilled composites taken after 
250°C gave a higher than H-polymer index. 
All of them practically retain his strength 
indicator after a hard heat treatment - 
unlike unfilled. Two of them (with cement 
and gypsum) increase their strength after 
hard heating. 

Note - that the studied nano-fillers and a 
number of micro-fillers (basalt fiber, etc.) 
do not give such effects, losing strength as 
shown in the example of epoxide with 0.01 
wt% graphene oxide.

The same picture was observed when such 
an epoxy resin was filled with a micro-iron 
in the work of Starokadomsky . There, 

Effects of thermo-
hardening and thermo-
plastification at 200-
280°C for microfilled 

epoxy-composites
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unfilled also have a maximal strength, but 
significantly reduced it after 250°C. On 
the contrary, the iron-filled samples were 
strengthened (sometimes by 40–45%) 
precisely after a hard heating.

Another example of thermal hardening 
and thermal plasticization (elimination 
of unwanted brittleness) is observed for 
compositions of epoxy with water-binders 
- gypsum G5 and cements M400-M500. 
These effects were recorded and published 
by us in works [4,8,10,50,54]. After 
250°C, the compressive strength of 
composites with the neat (non-hydrated) 
cement almost does not change, and with 
pre-cured it increases, while the unfilled 
polymer noticeably (by one third) loses its 
strength. The neat (non-hydrated) gypsum 
gives approximately the same reinforcing 

effect in the composite heated at 250°C. 
In all cases, after 250°C, the abrasion 
resistance increases noticeably (the weight 
of the abraded mass decreases), while for 
the unfilled one, the resistance decreases.

It is still difficult to explain the nature 
of this effect. It is probably related to 
the nature of the distribution and self-
organization of some fillers in the polymer. 
Thus, SEM-Microscopy exhibits the 
morphology of a polymer composite with 
SiC. Here, an interesting fact is visualized 
of a change (crushing and coarsening) of 
the size of filler microparticles (SiC), their 
transformation into a reinforcing, bonded 
system. This should have a positive effect 
on the strength of the composite in the 
initial and strongly heated state. 
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Stefan Møller  
Lillebaelt Hospital, Denmark

Background: Plantar fasciopathy is the 
most common reason for complaints of 
plantar heel pain and one of the most 
prevalent musculoskeletal conditions with 
a reported lifetime incidence of 10%. 
Multiple treatments are available, but no 
single treatment appears superior to the 
others. 

Radiofrequency microtenotomy for the 
treatment of plantar fasciopathy has 
shown potentially positive effects on 
short- and long-term outcomes (> 3 
months). However, the effect compared 
to a more conservative treatment (i.e. 
heavy-slow resistance training) is currently 
unknown. This trial compares the efficacy 
of heavy-slow resistance training and 
radiofrequency microtenotomy treatment 
with supplemental standardised patient 
education and heel-inserts in improving 
the Foot Health Status Questionnaire 
pain score after 6 months in patients with 
plantar fasciopathy.

Methods: In this randomized superiority 
trial, we will recruit 70 patients with 

ultrasound-confirmed plantar fasciopathy 
and randomly allocate them to one of two 
groups: (1) Heavy-slow resistance training, 
patient education and a heel-insert (n = 
35); (2) Radiofrequency microtenotomy 
treatment, patient education and a heel-
insert (n = 35). All participants will be 
followed for 1 year, with the 6-month 
follow-up considered the primary endpoint. 
The primary outcome is the Foot Health 
Status Questionnaire pain domain score. 

Discussion: Traditionally, surgical 
treatment for PF is considered as a 
last resort, but could alternatively be 
considered at an earlier stage. The 
treatment is reportedly as effective as 
the more extensive and invasive surgery, 
open plantar fasciotomy. Moreover, a 
faster return to normal activities, fewer 
complications, and reduced pain are seen. 

By comparing the two treatment options, we 
should be able to answer if radiofrequency 
microtenotomy compared with heavy-slow 
resistance training is superior in patients 
with plantar fasciopathy. 

Surgical or non-
surgical treatment 

of plantar 
fasciopathy (SOFT). 

Study protocol 
for a randomized 
controlled trial
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Asma Sbaih  
Palestine Ahliya University, Palestine

Recently, the incidence of breast 
cancer has spread widely worldwide. 
In 2020, 2.3 million women were 

diagnosed with breast cancer and 685,000 
deaths were recorded worldwide.  At the 
end of 2020, there were 7.8 million women 
alive who were diagnosed with breast 
cancer in the past five years, making it the 
most common type of cancer in the world.

Most scientific studies have confirmed that 
when the disease is diagnosed early, the 
treatment is faster and guaranteed.

Therefore, in this study we will present 
different techniques of diagnosing breast 
cancer using machine and deep learning 
methods. We got the dataset from Kaggle 

images (Breast Histopathology; 198,738 
IDC(-) image patches; 78,786 IDC(+) 
image patches) and tabular data (Breast 
Cancer Wisconsin (Diagnostic) Data Set) 
to diagnose breast cancer.

In machine learning we used text data 
and different algorithms and compared 
the results. Algorithms: neighbors, naive_
bayes, dummy classifiers, random forest 
classifier, logistic regression, decision tree 
classifier and SVM (support vector machine 
classifier).  

In the deep learning part, we used images 
dataset and CNN (Convolutional neural 
network) to classify the breast cancer 
positive and negative results.

Breast cancer 
detection 

techniques 
based on 
machine 

learning and 
deep learning 
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Kompetenzzentrum Holz GmbH , Austria

Integration of facile, thin, and flexible 
sensors is an emerging trend in 
production control and structural 

engineering. Among various sensors, 
highly porous cellulose-based printed 
sensors offer several advantages including 
biodegradability, versatility, flexibility, high 
sensitivity and chemically inert with minimal 
or no effect on the mechanical integrity of 
the structures. Printed cellulose sensors are 
suitable for determining the cross-linking 
reactions, moisture content, temperature 
and health monitoring of polymers, wood, 
composites and adhesives. However, it 
is vital to optimizing the paper type and 
printing parameters depending on the type 
of material and sensor functionality. 

This work demonstrates the potential 
application of cellulose-based printed 
sensors for their integration in polymers, 
composites and adhesives for various 
purposes. Sensors integrated into 
polymer matrix such as epoxy, phenol-
formaldehyde, urea-formaldehyde etc., 

allows real-time in-situ analysis of the 
cross-linking of the resin. The ability of 
cellulose-based sensors of tracking the 
real-time changes in the physical state 
or cross-linking of resin is an essential 
prerequisite for the production control 
of polymer composites, especially fiber-
reinforced thermosets. Since, physical 
properties of the material hugely depend 
on the degree of cross-linking. On the 
other hand, integrated sensors are 
effectively used to monitor the humidity 
and temperature of the thermoplastic and 
thermoset polymer composite. For instance, 
the printed sensor on abaca paper is ideal 
for measuring the degree of cure of wood 
adhesives at various temperatures. Once 
the curing is completed, the integrated 
sensor was used to monitor the moisture 
content in wood. Cellulose-based sensors 
offer significant potential and are suitable 
for integration into structural components 
taking into consideration that it not only 
allows tracking of real-time data, but also 
ideal for minimal invasive integration. 

Integration of 
smart, ultrathin and 

flexible cellulose-
based printed 

sensors for process 
control and health 

monitoring 
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T. Koabayashi  
Nagaoka University of Technology, Japan

At the present time, advanced 
materials are important to develop 
future innovative technologies 

and processes highly concerned with 
environment-ecofriendly approaches. In 
particular, the use of biomass and recycled 
waste sources is making innovation 
and technology greener. As the earth 
continues to be damaged year by year, 
the establishment of a low-carbon society 
is expected, and advanced materials 
are being constrained by this trend. 
In addition, since the United Nations 
Sustainable Development Goals (SDGs) 
were launched in 2015, there is an even 
greater demand for advanced materials. 
Against this background, effective 
utilization of biomass resources and waste 
through refining and circulation processes 
is necessary to build a sustainable society 
with low carbon, recycling, and nature 
symbiosis. From this perspective, the use 
of material development techniques can 
contribute to low carbon, recycling, and 
nature symbiosis. Based on this basic 
concept, one of the key perspectives is to 
incorporate biomass materials and plant-
derived chemicals as advanced green 
process technologies. However, by utilizing 

biomass sources and their wastes, people 
are planning symbiosis of environment 
conservation and development of the 
economy. In such situation, people have 
already recognized the importance of 
lingo-cellulosic residues from agriculture 
and forestry residues since they are 
abundant in the material resources. At this 
time, there are innovative technologies 
of regenerative cellulose for advanced 
materials in medical, tissue regeneration, 
and medicines. In these cases, material 
raw materials could be sourced from food 
wastes. 

From the point of view of sustainable 
development goals, advanced materials 
provided from food wastes and other green 
sources are highlighted in this lecture. 
In particular, biomass plants, including 
cellulose and the related chemicals, 
are introduced to advanced functional 
materials belonging to SDGs categories. 
Such a green pathway through food waste 
regeneration is very necessary for our 
future, as it enables a symbiosis between 
environmental preservation and economic 
development, and can also contribute to 
building a society in harmony with nature.

Advanced materials 
provided by food 

waste biomass source 
to be green phway for 
a sustainable society  
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Haizhu kuang1, Hao Chen2 and Xin Xie1 

1Zhejiang University, China
2Southwest University, China

Gene therapy is a new therapeutic 
tool that aims to treat diseases 
by introducing exogenous DNA 

or RNA fragments into target cells or 
tissues to correct or compensate for 
gene deletions and turn off or suppress 
abnormally expressed genes. Although 
gene therapy has been widely applied in 
the treatment of cancer, genetic diseases 
and autoimmune diseases, its application 
in tissue regeneration is limited by the 
ease of miRNA degradation and the lack 
of efficient gene deliverying systems. 
Herein, instead of routinely used growth 
factors,Exosome@MicroRNA ossification 
factors constructed by exosomes and 
microRNA-26a (miR-26a) was reported. 

Hydorgel was further coatd for bone 
regeneration application. The ossification 
factors Exosome@microRNA-26a (Exo@
miR-26a) had a significantly increased 
effect on bone regeneration because of 
exosome can stimulate angiogenesis and 
miR-26a can promote ossification-related 
gene expression. Exosome can also down-
regulate the expression of osteoclast-
related genes in transfected cells, which 
further enabled the differentiation of 
stem cells into osteoblasts. These findings 
demonstrate the great promise of Exo@
miR-26a for bone regeneration and provide 
a new strategy for the application of gene 
therapy to tissue engineering.

Building functional 
Exosome@MicroRNA 
ossification factors 
and its application 

in bone tissue 
regeneration 
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Rechargeable aqueous Zn-Mn 
batteries have garnered extensive 
attentions for next-generation 

high-safety energy storage. However, 
the charge storage chemistry of Zn-Mn 
batteries remains controversial. Prevailing 
mechanisms include conversion reaction 
and cation (de)intercalation in mild acid 
or neutral electrolytes, and MnO2/Mn2+ 
dissolution-deposition reaction in strong 
acidic electrolytes. Herein, we propose 
a Zn4SO4•(OH)6•xH2O (ZSH) assisted 
deposition-dissolution model to elucidate 
the reaction mechanism and capacity origin 
in Zn-Mn batteries based on mild acidic 
sulfate electrolytes. In this new model, 
the reversible capacity originates from a 
reversible conversion reaction between 

ZSH and ZnxMnO(OH)2 nanosheets; in 
which the MnO2 initiates the formation 
of ZSH but contributes negligibly to the 
apparent capacity. The role of ZSH in 
this new model is confirmed by a series 
of operando characterizations and by 
constructing Zn batteries using other 
cathode materials (including ZSH, ZnO, 
MgO, and CaO). This research may refresh 
the understanding of the most promising 
Zn-Mn batteries and guide the design 
of high-capacity aqueous Zn batteries. 
Furthermore, we demonstrate that ZnO 
can be used as an efficient cathode and 
electrolyte additives to improve the 
electrochemical performance of MnO2 
electrode.

Re-understanding 
the reaction 

mechanism of 
aqueous Zn-Mn 

battery in sulfate 
electrolytes: Role 
of the Zinc Sulfate 

Hydroxide 
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Introduction: Oxidative stress is a 
distinguishing feature in atherosclerosis 
disease. Reactive oxygen species (ROS) 
can increase the oxidized low-density 
lipoprotein (ox-LDL) and oxidative damage 
to macrophages in the plaque. Although 
antioxidant agents such as N-acetylcysteine 
are used to treat atherosclerosis, but 
provide a poor clinical benefit to the 
majority of patients with atherosclerosis. 
Here we have designed hyaluronic acid-
guided assemblies of ceria nanozymes 
(HA-CeO2 NPs) as novel plaque-targeting 
ROS scavengers. 

Methods: Hyaluronic acid-guided assembly 
of ceria nanozymes were prepared via green 
synthesis. HA-CeO2 NPs were characterized 
by Fourier transform infrared spectroscopy 
(FTIR), X-ray photoelectron spectroscopy 
(XPS) and X-ray powder diffraction (XRD). 
The particle size and morphology of ceria 
nanozymes were characterized by dynamic 
light scattering (DLS) and high resolution 

transmission electron microscopy (HRTEM). 
SOD-mimic activities and elimination 
of hydroxyl radical were measured to 
evaluate the antioxidant ability of CeO2 
nanozymes. Cellular uptake, cytotoxicity of 
CeO2 nanozymes, cellular ROS scavenging 
process and cell protection under high 
levels were performed in vitro cell 
experiments. Besides, inhibition of cellular 
uptake of ox-LDL by ceria nanozymes were 
well investigated by means of Dil-labeled 
ox-LDL. Plaque targeting and treatment of 
atherosclerosis were investigated in ApoE- 
/- mice.

Results: The introduction of hyaluronic 
acid not only provides the stability and 
biocompatibility, but also surprisingly 
enhances SOD-mimic activities of ceria 
nanozymes compared to bare CeO2 
precipitates, dextran or poly-aspartic acid 
coated ceria nanozymes. Interestingly, 
we find HA-CeO2 NPs not only actively 
target plaque-associated macrophages 

Hyaluronic acid-
guided assembly of 
ceria nanozymes as 

plaque-targeting 
ROS scavengers for 
anti-atherosclerotic 

therapy
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in atherosclerosis to remove superfluous 
ROS and protect macrophages from ROS-
caused damages, but also effectively 
inhibit endocytosis of ox-LDL by activated 
macrophages. 

Conclusion: These findings advance our 
understanding of antioxidant agents for 
treatment of atherosclerosis. We believe 
HA-CeO2 nanozymes can serve as a 
simple and promising platform for anti-
atherosclerotic therapy.
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Breast tumor segmentation in B-mode 
ultrasound imaging is important for 
analyzing, identifying, and diagnosing 

tumors. The level set is an approach most 
widely used in breast segmentation. 
However, its effectiveness is harmed by a 
dearth of semantic information. On the other 
hand, deep networks contain rich semantic 
information but loss much influential low-
level details. This paper proposes a novel 
deep-feature embedded level set group to 
exploit semantically enriched features for 
breast tumor segmentation. First, a UNet-
based network is trained to extract different 
features at different stages. Each stage has 
unique features depiction. Then, a novel 
level-set method is integrated at the end 
of each stage to approach more accurate 
and precise features maps. A new feature-

discriminator is devised in the energy 
function of the level set method to refine 
the low confidence pixels at the boundaries. 
Lastly, the outputs of the level set method 
at different stages are incorporated into 
final feature maps to further empower 
the segmentation process. The model’s 
effectiveness is estimated on different 
metrics, like Accuracy, Dice, and IoU values 
for two different datasets. Furthermore, 
the efficiency of the model is investigated 
by performing a comparison with several 
state-of-the-art classic segmentation 
methods and deep learning methods. 

The proposed method outperformed 
segmenting breast ultrasound tumors 
in terms of Dice and IoU for datasets A 
and B (with p -value < 0.005 against 

A discriminative 
level set method 

with deep 
supervision for 
breast tumor 
segmentation 
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compared methods). Additionally, the 
performance of the proposed approach is 
evaluated using the Area Under Receiver 
Operating Characteristics curve (AUC) and 
Mean Absolute Error (MAE). Our findings 
indicate that the proposed method seems 
to gain superiority over other methods 

by obtaining a lower MAE rate with the 
highest value of the AUC and has obtained 
the best cut-off to deal with the noticeable 
glitches present in other approaches and 
generates more accurate segmentation 
results for tumors in complex images. 
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The current study investigates 
volatility in natural resource 
commodity prices in the case of the 

US. Particularly, this study focused on 
the rarely explained indicators of natural 
resources, including palladium, platinum, 
and silver price volatility, from February 
28, 2012, to March 18, 2020. Since the 
Covid-19 pandemic creates havoc in the 
global economic system, that creates 
uncertainty in the natural resources 
market. Therefore, the period of the 
Covid-19 pandemic is also considered in 
the empirical investigation. This study uses 
the traditional autoregressive conditional 
heteroscedasticity(ARCH) approach, which 
reveals that the ARCH effect is valid in the 
mentioned variables in both the pre and 
post Covid-19 pandemic periods. Besides, 

this study also employed the threshold 
generalized autoregressive conditional 
heteroscedasticity (TGARCH) and 
exponential generalized autoregressive 
conditional heteroscedasticity (EGARCH) 
models to analyze shock asymmetry. 
The estimated outcomes asserted that 
platinum and silver prices are more 
sensitive to negative shocks such as the 
Covid-19 pandemic. However, positive 
shocks play a more influential role in 
palladium price volatility. Thus, the shock 
asymmetry is valid for all three metallic 
resources. Based on the empirical findings, 
this study suggests implementing price 
ceiling policies. Besides, metallic resources 
hedging and the imposition of strong 
regulations in the financial market could 
help reduce volatility in natural resources.

Metallic natural 
resources commodity 

prices volatility 
in the pandemic: 

Evidence for Silver,
Platinum, and 

Palladium
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The conventional tillage practices in 
the rice-wheat cropping systems of 
the Indo-Gangetic Plains are not only 

energy-intensive but also release high 
quantities of greenhouse gases calling for 
more sustainable tillage methods  Here, 
to assess the total energy use, energy 
use efficiency, greenhouse gas emissions, 
and total global warming potential in 
rainfed and irrigated rice-wheat systems, 
we compared three alternative tillage 
practices with conventional tillage in 84 
on-farm trials in two years in Dhanusha 
and Sunsari districts of Nepal. The 
compared tillage practices were: puddled 
transplanted rice - conventional tillage 
wheat, puddled transplanted rice – zero 
tillage wheat, dry direct-seeded rice – zero 
tillage wheat, and unpuddled transplanted 
rice – zero tillage wheat. In both districts, 
the total energy use was significantly 

lower in dry direct-seeded rice (by 17-
18%) and unpuddled transplanted rice 
(by 15-17%), respectively than in puddled 
transplanted rice; and was lower by 12.5-
19% in zero tillage wheat than conventional 
tillage wheat. In both crops, the total 
global warming potential was lower for 
alternatives tillage practices compared 
with their conventional counterparts. The 
higher energy use efficiency with lower 
total global warming potential in alternative 
tillage practices could be the resilient 
and risk minimization strategies in the 
rice-wheat systems under both irrigated 
and rainfed conditions. To offer the most 
promising incentive for a transition from 
conventional to reduced tillage practices, 
excessive use of herbicides in dry direct-
seeded rice and unpuddled transplanted 
rice should be addressed. 

Energy and greenhouse 
gas footprint analysis 
of conventional and 
alternative tillage 

practices under rainfed 
and irrigated rice-

wheat systems of Nepal
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Recent research and development 
on semiconductor-ionic superionic 
conducting nanocomposites as 

alternative electrolytes lead to a new trend in 
low-temperature solid oxide fuel cell (SOFC) 
and proton ceramic fuel cells (PCFC). This can 
be traced from a radical new invention of the 
single-layer fuel cell (SLFC) or electrolyte-
free fuel cell (EFFC), i.e. one semiconductor-
ionic component instead of anode/electrolyte/
cathode three components can realize fuel 
cell technology. Such semiconductor-ionic 
nanocomposite materials can integrate the 
functionalities of fuel cell’s anode, electrolyte, 
and cathode into one component. This could 
represent major progress and breakthrough 
in fuel cell science and technology and lay 
grounds for a new era of fuel cell R&D and 
commercialization.

Solid oxide fuel cell (SOFC) technology 
depends on the electrolyte, yttrium stabilized 
zirconium (YSZ), but it requires a temperature 
over 700°C to operate properly due to the 
requirement of sufficient ionic conductivity. The 
situation could now be improved if replacing 
YSZ with a SIM with high ionic conductivity 
to develop new materials and technologies: 

Semiconductor-ionic nanocomposite materials 
and semiconductor-ionic fuel cells (SIFCs). 
The SIFC may demonstrate high performance 
at temperatures well below 550°C.

Current semiconductor-ionic materials may 
be classified into three types as I) Single-
phase semiconductors, e.g. perovskite and 
layered structured oxides, SmNiO3, LiCoAlO2, 
LiNiFeO2, etc. These semiconductors with 
narrow bandgap have shown metal or high 
electronic (hole) conductivity to experience 
a transition to ionic conduction by proton 
insertion from fuel cell operation; II) Wide 
bandgap oxides, typically as fluorite structure 
CeO2. Both doped ceria or deficit CeO2-d 
can change from insulating or electronic 
conduction to a proton conductor in the fuel 
cell operation; III) Semiconductor and ionic 
conduction form two-phase heterostructural 
materials, where percolation of both electron 
and ion-conducting paths result in comparable 
or balanced electronic and ionic conduction. 
This presentation will focus on fluorite-based 
semiconductor-ionic materials, electrical 
properties and electrochemical performances, 
material design principles, and device 
technology.

Fluorite 
structure-based 
semiconductor-

ionic materials for 
new generation fuel 

cell applications
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Quantitatively aging diagnosis of 
conductor surface remains critical 
challenging in fault diagnosis of smart 

high voltage electricity grid. Inspired by the 
facial age estimation in computer vision, 
this work proposes a label-distribution deep 
Convolutional Neural Networks (CNNs) 
model, which includes an AlexNet-based 
deep convolution network and a designed 
loss embedded with Gaussian label 
distribution. The aging diagnosis problem 
of conductor morphology is transformed 
into a multi-classification problem. The 
proposed model is improved via a weakly 

labeled training dataset and a designed 
loss function (combination of entropy loss, 
cross entropy loss and Kullback-Leibler 
divergence loss). Compared with four 
frequently used CNNs-based classifiers, 
the proposed classifier on the collected 
dataset achieves a better performance. In 
addition, the influence of parameters and 
types of label distribution on classification 
accuracy is also investigated. Here a 
promising technique is presented for 
the aging estimation of aged conductor 
with a high accuracy when the images of 
conductor surface are available.

Intelligent 
aging diagnosis 
of conductor in 

smart grid 
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Rheumatoid arthritis (RA) is a chronic, 
systemic, and autoimmune disease, 
and its main pathological changes are 

inflammatory cell infiltration accompanied 
by the secretion and accumulation of 
a variety of related cytokines, which 
induce the destruction of cartilage and 
bone tissue. Therefore, the modulation 
of inflammatory cells and cytokines is 
a key therapeutic target for controlling 
inflammation in RA. This review details 
the effects of emodin on the differentiation 
and maturation of T lymphocytes, dendritic 
cells and regulatory T cells. In addition, the 

systematic introduction of emodin directly 
or indirectly affects proinflammatory 
cytokines (TNF-α, IL-6, IL-1, IL-1β, IL-17, 
IL-19, and M-CSF) and anti-inflammatory 
cytokines (the secretion of IL-4, IL-10, IL-
13, and TGF-β) through the coregulation 
of a variety of inflammatory cytokines to 
inhibit inflammation in RA and promote 
recovery. Understanding the potential 
mechanism of emodin in the treatment 
of RA in detail provides a systematic 
theoretical basis for the clinical application 
of emodin in the future. 

Mechanism of 
emodin in the 
treatment of 

rheumatoid arthritis
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Although we know something about 
single-cell neuromuscular junctions, 
it is still unclear how multiple skeletal 

muscle cells coordinate to complete 
intricate spatial curve movement. Here, I 
propose a hypothesis that skeletal muscle 
cell populations with action potentials are 
aligned according to curved manifolds in 
space(a curved shape in space), and the 
skeletal muscle also moves according to the 
corresponding shape(manifolds) when a 
specific motor nerve impulse is transmitted. 
the action potential of motor nerve fibers 
has the characteristics of time curve 
manifold and this time manifold curve of 
motor nerve fibers come from visual cortex 
in which a spatial geometric manifolds are 
formed within the synaptic connection of 

neurons. This spatial geometric manifold 
of the synaptic connection of neurons 
originates from spatial geometric manifolds 
in outside nature that are transmitted 
to the brain through the cone cells and 
ganglion cells of the retina. The essence of 
life is that life is an object that can move 
autonomously, and the essence of life's 
autonomous movement is the movement 
of proteins. Theoretically, because of the 
infinite diversity of geometric manifold 
shapes in nature, the arrangement and 
combination of 20 amino acids should 
have infinite diversity, and the geometric 
manifold formed by the protein three-
dimensional spatial structure should also 
have infinite diversity.

Geometric 
basis of action 

potential of 
skeletal muscle 

cells and 
neurons
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Purpose: By incorporating the 
Organizational Information Processing 
Theory (OIPT), this study examines the 
impact of environmental scanning on 
organizational resilience through the 
mediation of organizational innovation in 
Egyptian manufacturing SMEs during the 
catastrophic event of COVID-19 pandemic. 

Design/methodology/approach: 
The data for the mediation analysis was 
collected using a cross-sectional design 
in this study. Data was collected from 
a sample of 249 Egyptian SMEs using a 
self-administered questionnaire. The 
hypotheses were tested using the Smart 
Partial Least Square Structural Equation 
Modeling approach (PLS-SEM).

Findings: The results of the statistical 
analysis revealed that organizational 
innovation affected organizational 
resilience. Environmental scanning did not 
directly affect organizational resilience. 
However, organizational innovation 

fully mediated the relationship between 
environmental scanning and organizational 
resilience, thereby proving our point of 
view regarding the role of the OIPT in 
transmitting and translating environmental 
scanning information into innovative 
capabilities for adaptation. 

Originality: This research is the first to 
investigate the role of environmental 
scanning in building organizational 
resilience through organizational innovation 
in the context of Egyptian SMEs. 

Research limitations/implications: The 
sample size was small, and only Egyptian 
manufacturing SMEs were included. The 
results in the service sector and in other 
countries may differ. This study was cross-
sectional, which is limited in its ability to 
trace the long-term effects of environmental 
scanning and organizational innovation on 
organizational resilience. Accordingly, a 
longitudinal study should be carried out. 

Organizational 
innovation: The 

missing link between 
environmental scanning 

and organizational 
resilience
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Magnetic gold nanoparticles (mGNP) 
have become a great interest of 
research for nanomaterial scientists 

because of their significant magnetic 
and plasmonic properties applicable in 
biomedical applications. Various synthetic 
approaches and surface modification 
techniques have been used for mGNP 
including the most common being the 
coprecipitation, thermal decomposition, 
and microemulsion methods in addition 
to the Brust Schiffrin technique, which 
involves the reduction of metal precursors 
in a two-phase system (water and toluene) 

in the presence of alkanethiol. The hybrid 
magnetic–plasmonic nanoparticles based 
on iron core and gold shell are being 
considered as potential theragnostic 
agents. Herein, in addition to future works, 
we will discuss recent developments for 
synthesis and surface modification of 
mGNP with their applications in modern 
biomedical science such as drug and 
gene delivery, bioimaging, biosensing, 
and neuro-regenerative disorders. I 
shall also discuss the techniques based 
on my research related to the biological 
applications of mGNP.

Recent advances of 
magnetic gold hybrids 
and nanocomposites, 

and their potential 
biological applications
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Focusing on semiconductor 
optoelectronic materials, the design 
and preparation of new materials, 

device optimization and development, 
electrical transport mechanism and device 
application are carried out to study the 
regulation of photoelectric properties, and 
the regulation strategy of new materials 

and new properties is confirmed from 
the theoretical design and experimental 
results: Form the research paradigm of 
new semiconductor materials and devices, 
and solve the important and difficult 
scientific problems faced by the application 
of semiconductor materials and devices in 
flexible electronics with new ideas.

Inorganic oxide-
based photoelectric 

materials and 
devices
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Purpose: Drought and soil erosion are 
significant environmental challenges to 
agricultural production in the Loess Plateau 
of China. We hypothesized that ridge-
furrow rainwater-harvesting, especially 
tied-ridge-furrow rainwater-harvesting, 
with biochar application would increase soil 
moisture, temperature, and alfalfa fodder 
yield, and reduce runoff and sediment 
yield.

Materials and methods: A split-plot 
design experiment was conducted to 
determine the effects of biochar application 
patterns (biochar application pattern and 
no biochar application pattern) and tillage 
practices (tied-ridging, open-ridging, 
and flat-planting) on soil temperature, 
moisture, runoff, sediment yield, fodder 
yield, and water use efficiency (WUE) of 
alfalfa during two consecutive alfalfa-

growing years: 2019 and 2020.

Results: Biochar application decreased 
runoff, sediment yield, soil temperature, 
and increased soil water storage, compared 
to no biochar application. Open-ridging 
and tied-ridging significantly increased soil 
water storage, fodder yield, WUE of alfalfa, 
and decreased runoff and sediment yield, 
compared to flat-planting. Compared to 
no biochar application, soil water storage 
for biochar application increased by 34.51 
mm during alfalfa growing season over 
two years. The mean runoff and sediment 
yield for no biochar application were 1.48-
1.69 and 1.94-2.25 times greater than 
that for biochar application, respectively. 
Compared to flat-planting, the mean 
decrease of runoff and sediment yield was 
27.4-31.9% and 60.1-64.7%, respectively, 
for open-ridging, while it was 37.1-55.2% 

Effects of ridge-
furrow rainwater-
harvesting with 

biochar application 
on sediment control 

and alfalfa (Medicago 
sativa L.) fodder yield 
increase in semiarid 

regions of China
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and 71.8-82.4% for tied-ridging. The mean 
increase of soil water storage, fodder yield, 
and WUE of alfalfa for open-ridging was 
39.5-52.1 mm, 26.2-31.7%, and 10.07-
14.86 kg ha-1 mm-1, respectively, while it 
for tied-ridging was 31.2-60.5 mm, 26.5-
35.2%, and 12.14-16.55 kg ha-1 mm-1 over 
two years.

Conclusions: Tied-ridge-furrow rainwater-
harvesting with biochar application is a 
potentially effective adaptation technology 
that could control soil erosion and increase 
alfalfa fodder yield in semiarid regions used 
for determining the oxygen-independent 
activity of granulocyte-macrophage cells.
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Perovskite solar cells (PSCs) have 
become a hot topic in recent years 
due to their low fabrication costs and 

rising efficiencies. However, the stability 
degradation and the reduced efficiency 
caused by defect states in metal halide 
perovskites are the main constraint to the 
development of PSCs. At present, we have 
successfully designed and synthesized a 
range of organic materials with excellent 
passivation effect, elevated carrier 
mobility, and appropriate energy levels as 
interface modifications in PSCs, effectively 
improving their performance and stability. 

For instance, D-A-D type organic molecules 
were designed to enhance the hole 
extraction at PTAA/perovskite interface to 
enhance the performance of PTAA-based 
inverted PSCs. BDADBr was utilized as 
surface passivators at the buried surface 
of perovskite, which enlarged the grain 
size and boosted the device with enhanced 
efficiency and stability. We believe the 
rational design of organic molecules to 
modify the interfaces of PSCs is an effective 
method to fabricate high-performance 
PSCs.

Rational design of 
organic compounds to 
modify the interfaces 

for fabricating 
high-performance 

perovskite solar cells
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Deep convolutional neural networks 
(CNNs) are commonly employed 
in recent techniques for pavement 

crack segmentation. Despite the 
reasonable results produced by these 
CNNs, they are still not able to beat human-
level performance. Humans are able to 
recognize defects with ease, even when 
the defects change in viewpoint, scale, 
illumination, or when they are translated 
or rotated. Additionally, humans are able 
to recognize defects even when they 
are partially obscured. To address these 
challenges, state-of-the-art methods for 
pavement crack segmentation employ 
deep learning techniques to learn the 
various representations of defects from 
given images. However, achieving the 
accuracy of these state-of-the-art methods 
requires pixel-level annotated images, 
which are often limited or unavailable for 
many applications. The collection of these 

annotated datasets is time-consuming and 
requires significant investment, making 
pavement crack segmentation a challenging 
task. Furthermore, if a model is trained 
on a finite set of labeled images, it may 
perform well on samples that resemble 
those in the training set, but there is no 
guarantee that the model will generalize 
well to other images. This is known as 
the problem of data scarcity. Additionally, 
datasets with images of cracks are often 
scarce and characterized by high class 
imbalance. For these reasons, pavement 
crack segmentation remains a topic of 
active research. This work provides a 
comprehensive review of recent research 
progress and future prospects in computer 
vision frameworks for crack detection of 
civil infrastructures, including asphalt, 
concrete, and metal-like materials, and 
discusses possible solutions to the major 
challenges facing this field. 

Addressing 
the challenges 

in semantic 
segmentation of 
pavement crack 

images: A study of 
possible solutions
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Background: Globally, liver cancer ranks 
6th in cancer incidence and 2nd in mortality. 
Traditional treatment relies on surgical 
resection and chemotherapy. However, the 
effectiveness of chemotherapy is severely 
hampered by immunosuppressive tumors. 
The immunosuppressive effects of the 
tumor microenvironment severely hinder 
the effectiveness of chemotherapy, such 
as elevated levels of immunosuppressive 
cytokines, especially tumor growth factor 
beta (TGF-β).
Objective: To modify the immune 
microenvironment of hepatocellular 
carcinoma and improve its therapeutic 
outcome using siRNA against tumor growth 
factor β (siTGF-β).
Methods: In this study, we designed and 
constructed a ROS-responsive targeted 
nano-therapeutic system, which is a 
combination of immunomodulation and 
chemotherapy based on RNA interference 
technology (RNAi), with a core-shell 
structure of 120 nm in size and good stability 
and magnetic properties. The system is 
capable of (I) active targeting via SP94 
receptor-mediated endocytosis pathway, 

(II) controlled release of drug molecules 
and contrast agents with changes in the 
local microenvironment (changes in ROS), 
and (III) in vivo tracking of the nanosystem 
for visualization applications.

Results: The in vitro and in vivo results 
demonstrate that the constructed 
immunochemotherapy system can 
effectively down-regulate TGF-β expression 
and significantly improve the efficacy of 
clinical chemotherapeutics in hepatocellular 
carcinoma. The use of this synergistic 
treatment approach significantly prolonged 
the survival of mice. In conclusion, the 
immunochemotherapy system designed 
and constructed in this chapter provides a 
flexible and effective synergistic treatment 
system, which provides a new therapeutic 
idea for the treatment of other solid tumor 
diseases of the digestive system.

Conclusion: The study indicates that this 
immunochemotherapeutic platform can 
serve as a flexible and powerful synergistic 
system for treatment with brain tumors 
as well as other brain diseases in central 
nervous system.

Traceable nanoparticles 
with dual targeting 
and ROS response 

for RNAi-based 
immunochemotherapy 

of hepatocellular 
carcinoma treatment
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Taha Mohammed Rajeh and Muhamamd Hafeez Javed  
Southwest Jiaotong University, China

Human actions are sequential, 
structured patterns of body parts 
and movements. This paper presents 

a hybrid two-stream convolutional neural 
network (H2SCNN) for recognizing actions 
from sequences by exploring statistical 
information like skeletons. This aims to 
exploit the skeletons entirely and identify 
the actions correctly by merging the 
different motion-related features. These 
features include motion and joint features. 
The framework calculates the distance 
between consecutive sequences to form 
the temporal information required for 

the recognition process. The proposed 
H2SCNN is based on two stages. The first 
step will use the neighborhood feature 
model to process both inputs individually. 
In the second stage, it performs ensemble 
learning and takes advantage of the 
diversity of multiple features by fusing 
them together. The multi-task ensemble 
learning model helps the system to 
improve the prediction ability of H2SCNN. 
Experiments on the benchmark dataset 
have shown the superiority of the proposed 
model with other recent approaches.

Hybrid two-stream 
dynamic CNN for 

view adaptive 
human action 

recognition using 
ensemble learning
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Lv Ye and Luo Shengyun  
Guizhou Minzu University, China

Solid Oxide Fuel Cells (SOFCs) as 
promising energy generation devices 
have received significant attention 

due to their high efficiency, environmental 
advantages and excellent fuel flexibility. 
Among all components, interconnect is a 
key one to electrically connect single cells 
and separate fuels and oxidizing gases 
in the cell stack. Cr-containing ferritic 
stainless steels have been widely used as 
SOFC interconnects due to the low material 
cost, compatibility of thermal expansion 
behavior with other components of the cell. 
However, during long-term exposure to an 
oxidizing atmosphere at high temperature, 
the electrical resistance of the surface 
scale is always increased due to the 
continuous growth of Cr2O3 scale. Another 
fatal shortcoming is the outward diffusion 
of chromium, which causes cathode 
chromium poisoning and subsequently 
rapid degradation of the cell performance. 
To protect SOFCs from chromium poisoning 

and to improve electrical properties, the Cu-
Mn3O4 composite coating with a thickness 
of around 5 µm has been prepared on 
SUS 430 ferritic stainless steel by means 
of electrodeposition and then exposed in 
air at 800°C corresponding to the cathode 
atmosphere of SOFC. After 1 and 5 weeks 
of exposure, a dual-layer oxide structure 
primarily comprising an external layer 
of CuO followed by (Cu,Mn,Fe)3O4 spinel 
and an internal layer of Cr-rich oxide was 
thermally grown on the coated steels. The 
scale area-speciffc resistances (ASRs) of 
the coated steels were lower than the scale 
ASR of the uncoated steel after identical 
thermal exposure. The results showed that 
the external layer of CuO/(Cu,Mn,Fe)3O4 
spinel not only mitigated the growth of Cr-
rich oxide internal layer and suppressed 
the outward diffusion of chromium from 
the Cr-rich oxide, but also improved the 
electrical performance of the surface scale.

Oxidation and 
electrical properties of 

Cu-Mn3O4 composite 
coating obtained by 
electrodeposition on 
SOFC interconnects 
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In this paper we attempt to locate 
collaboration and partnerships between 
higher education institutions and their 

stakeholders. These include the state, 
students, teaching and administrative staff, 
the community and corporate entities. 
The purpose of this paper is to evaluate 
the contribution of stakeholders to the 
developmental trajectory and sustenance 
of higher education institutions using the 
University of the Western Cape in Cape 
Town, South Africa as the case study. The 
paper analysed existing scholarship to 
understand the importance of stakeholders 
and their impact on higher education 
institutions. The study first examines the 
stakeholders’ concept in the post-apartheid 
period, the concept of stakeholder in 
relation to HEIs, UWC and collaborations 
and partnership with stakeholders 
from a theoretical perspective, and the 
stakeholder collaborations and partnership 

from UWC perspective. The study adopted 
a qualitative approach utilising existing 
data from literature and interviews with 
participants. Conceptual analysis was used 
to analyse the data. Data were collected 
through semi-structured interviews 
with key participants. In total, 10 
participants participated in the interviews. 
Findings revealed that collaboration and 
partnerships between institutions of 
higher education and their stakeholders 
seem to make enormous contributions to 
the university’s achievements in terms of 
infrastructural development, research, 
quality of teaching and many more. 
However, findings also reveal that these 
collaborations and partnerships have along 
the way encountered several tensions and 
challenges which often constitute barriers 
to the growth and academic advancement 
of the university. 

Collaboration and 
partnerships between 
South African higher 
education institutions 

and stakeholders: 
Case study of a post-
apartheid University 
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Kim Hyunseok and Cho Youze  
Kyungpook National University, South Korea

With the growing popularity of 
smartphones, there has been 
an increase in the number of 

accidents involving users walking on stairs 
or crosswalks while using smartphones. 
Warning signs and images have been 
placed around dangerous locations in 
certain areas. However, this has not 
been significantly effective in reducing 
similar incidents. We propose a deep 
learning method based on object detection 
using a smartphone. Users are notified 
of impending detection risks on their 

smartphone’s screen. Tests demonstrated 
that our approach could detect stairs 
and crosswalks with high accuracy 
(96.7%). The proposed smartphone 
application includes deep learning network 
information, hyperparameter information, 
and user-experience. Thus, users viewing 
their smartphone screens while walking 
can use the proposed solution to prevent 
accidents. As our knowledge, this is the 
first approach in the world to warn an 
imminent danger for smombies using a 
deep learning-based method.

Prevention of 
smombie accidents 

using deep 
learning-based 
object detection 
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2Commonwealth Scientific and industrial Research Organisation, Australia
3Directorate for Standards, Metrology and Quality, Vietnam
4National Tsing Hua University, Taiwan

Small and medium enterprises (SMEs) 
play an inviolable role in social and 
economic growth in developing 

countries. Although SMEs are flexible 
in operation, they bear disadvantages 
such as accessing financial resources, 
recruiting talents, and limited managerial 
capacities. Digitalisation is, therefore, 
more challenging for these companies. 
Following an open-end approach for 
theory development, the paper generalises 
empirical evidence of a medium-sized 
manufacturer to a conceptual model and 
an implementation pathway to fast-track 

digital transformation. The company 
successfully adopted multiple SCQM 
systems and Industry 3.5 in a relatively 
short period. Knowledge management 
is the key to optimise knowledge flow 
and facilitate digital transformation. The 
paper contributes to the supply chain 
management literature by proposing an 
SCQM and Industry 3.5 integration model 
and proposes a pathway for such integration 
in developing markets. This approach has 
been proved to be an efficient way to fast-
track integration and provide significant 
organisational benefits to the companies. 

An integrated model 
of supply chain quality 
management, Industry 
3.5 and innovation to 

improve manufacturers' 
performance – A case 

study of Vietnam 
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2Koc University, Turkey

Automatic video summarization is a 
technique that allows us to easily 
understand and analyze large 

amount of visual data. Methods in the 
literature do this by dividing the video into 
certain parts and assigning a significance 
value to these parts. In query-based 
summary extraction, how query terms 
can be included in the importance value 
has been investigated. In this study, it 
was investigated which criteria could be 
effective in assigning importance value 
in query-based summarization, and it is 
suggested that semantic attributes and 
visual salience maps could contribute. In 
addition, these concepts are also included 
in the query terms, since the query terms 
may be the place where the activity is 
carried out or the actor performing the 

activity, rather than just some activities. In 
the experiments, it has been observed that 
the inclusion of semantic and visual saliency 
maps in the diversity term, which is one of 
the 3 functions included in the optimization, 
makes a positive contribution. Two other 
functions considered in optimization are 
representation and query term relevance. 
In short, with the thought that the places 
people look at the video may change when 
they view the video within a certain task 
(Task-Oriented Attention), it is useful to 
predetermine the relevant parts in the video 
and to give extra weight to these sections 
in the summaries. Detailed experiments 
and visual results on two large datasets 
have demonstrated the correctness of the 
proposed hypothesis.

Leveraging 
semantic saliency 
maps for query-

specific video 
summarization 
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Elif Somuncu  
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In this work, an analytical formula for 
the quantum corrections to second 
virial coefficient over Kihara potential 

is proposed to evaluate correct and 
precision the specific heat capacities and 
speed of sound of fluids by using analytical 
expression. Also, analytical formulae 
are presented for the first and second 
derivatives of the quantum corrections to 
second virial coefficient. As an example, 
the suggested approach has been applied 
to Xe, Ne, Ar, N2, H2, CO2, CF4, C6H6, n–
C4H10, and n–C5H12 fluids for the evaluation 

of the quantum corrections to second virial 
coefficient with Kihara potential, specific 
heat capacity, and speed of sound as a 
function of temperature and pressure. 
The analytical formula leads to a rapid 
and correct evaluation and enables fluids 
precision calculations of thermodynamic 
properties (entropy, enthalpy, and internal 
energy) even in complex molecules due 
to the Kihara potential. Agreement of the 
obtained results with the available literature 
data demonstrates that the proposed 
formulae are accurate and effective.

Evaluation of specific 
heat capacity and 
speed of sound of 
fluids by using the 

quantum correction 
to second virial 

coefficient with Kihara 
potential
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Elif KARABAŞ
Manisa Celal Bayar University, Turkey

In this study, response surface 
methodology (RSM) was used to 
obtain the optimum conditions for 

the freeze drying of Domat variety olive 
seeds of to achieve the desired quality 
characteristics. The Box Behnken Design 
(BBD) was applied with three-variable and 
three replications in the center point. The 
effects of the different drying parameters 
including initial temperature of olive seed, 
pressure and time for freezing on the 
DPPH activity, total phenolic contents, 
oleuropein absorbance value of the 
samples were investigated. Temperature 
(50-82°C), pressure (0.2-0.5 mbar), time 

(6-10 hours) were chosen as independent 
variables. The analysis revealed that, 
while the temperature of the product prior 
to lyophilization and the drying time had 
no statistically significant effect on DPPH 
activity (p>0.05), pressure was more 
important than the other two variables, 
and the quadratic effect of pressure and 
product temperature had significant effect 
on DPPH activity (p<0.05). The R2 and 
Adj-R2 values of the DPPH activity model 
were calculated to be 0.8995 and 0.7188, 
respectively. Encapsulation studies were 
conducted at freeze dried olive seed those 
obtained at optimum conditions.

Encapculation and 
optimization of 

freeze dried olive 
seeds obtained from 

domat variety in 
Turkiye 
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Linguistics is heavily reliant on the 
concept of context. A sentence or 
passage from a speech or text can 

be meaningfully interpreted differently 
depending on where it was uttered. It's not 
always the contextual elements that pose 
a problem, but rather how an utterance 
is understood in relation to its original 
context. The question of context is both 
essential and difficult to manage. It has 
become increasingly common for works to 
focus on this topic; however, it can also be 
misleading or misinterpreted depending 
on the situation.

The relationship between the text and 
its context is complex and changing in 
accordance with the approach taken. Many 
studies have addressed this question, 
however diversity of perspectives remains 
an obstacle to understanding how 
contexts influence texts, leading to many 
unanswered questions and opening up 
new areas of research.

Nowadays, anyone with a computer or 
Smartphone can access this information 
no matter where they are in the world. 
This context-rich environment has led to 
philosophical and existential concerns 
about ethnic, religious, social, cultural 
diversity etc. being raised more frequently 
than ever before. Contextual considerations 
surrounding discourse have to be taken 
into account.

In this paper, a new method for the 
identification of the context of a Discourse 
or document is presented. This method 
analyses the content, metadata, and 
references to other documents in order to 
identify themes addressed by each one of 
them. From this information it can then 
determine what context applies to the 
document being analyzed. The proposed 
method is based on language modeling 
using recurrent neural networks and 
specifically LSTM models. 

Machine learning 
powered context 

identification 
from a discourse 
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This study examines the impact of 
foreign resources on sustainable 
performance through the mediating 

role of green entrepreneurial orientation. 
In emerging economies, the business 
sector, especially Small and Medium 
Enterprises (SMEs), has a number of 
obstacles, including a lack of resources, 
financial support, and professional skills. 
Furthermore, SMEs depend on international 
resources to compete in an unpredictable 
industry in the long term. A structured 
questionnaire survey was undertaken to 
collect data from 500 Gambian SMEs in 
order to preserve the productive insights. 
For data processing, a hybrid partial least 
square structural equation modelling (PLS-
SEM) and Artificial Neural Network (ANN) 
technique was used. The findings show 
that financial resources have a favorable 
and substantial influence on SMEs’ long-

term performance, but technical resources 
have no meaningful impact on SMEs’ 
long-term performance. Furthermore, 
green entrepreneurial approach 
somewhat mediators the association 
between financial resources and long-
term success while totally mediating the 
link between technical resources and 
long-term performance. Finally, it runs a 
sensitivity analysis to confirm the results. 
The ANN design explains 81% of the 
suggested model’s accuracy. This report 
offers significant advice to managers, 
politicians, and other stakeholders about 
the importance of foreign resources and 
competencies. It is advised that the Small 
and Medium Enterprise Development 
Authority (SMEDA) and the government 
of The Gambia concentrate more on these 
chances for long-term performance in 
order to compete in the worldwide market. 

Do foreign resources 
impact how well SMEs 
function sustainably 
in the digital world? 
Evidence from The 

Gambia
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The 2004 Indian Ocean tsunami led 
to improvements in Thailand’s early 
warning systems and evacuation 

procedures. However, there was no 
consideration of better aid delivery, which 
critically depends on estimates of the 
affected population. With the widespread 
use of geographical information systems 
(GIS), there has been renewed interest in 
spatial population estimation. This study 
has developed an application to determine 
the number of disaster-impacted people 
in a given district, by integrating GIS 
and population estimation algorithms, to 
facilitate humanitarian relief logistics. A 
multi-stage spatial interpolation is used for 
estimating the affected populations using 
ArcGIS software. We present a dasymetric 
mapping approach using a population-

weighted technique coupled with remote 
sensing data. The results in each target 
area show the coordinates of each shelter 
location for evacuees, with the minimum 
and maximum numbers of people affected 
by the tsunami inundation. This innovative 
tool produces not only numerical solutions 
for decision makers, but also a variety 
of maps that improve visualisation of 
disaster severity across neighbourhoods. 
A case study in Patong, a town of Phuket, 
illustrates the application of this GIS-based 
approach. The outcomes can be used as 
key decision-making factors in planning 
and managing humanitarian relief logistics 
in the preparedness and response phases 
to improve performance with future 
tsunami occurrences, or with other types 
of flood disaster.

Use of GIS and dasymetric 
mapping for estimating 

tsunami-affected 
population to facilitate 

humanitarian relief 
logistics: A case study 
from Phuket, Thailand 
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Depression is the mental illness with a 
high incidence rate in society. It affects 
mood and behavior which leads to 

various problems such as education, family, 
and workplace issues. as suicide attempt 
is often found in severe depressive cases. 
However, depression is not an untreatable 
condition. Although, many people do 
not seek help from psychiatric hospitals 
because of the long waiting and high fees 
of the service. Therefore, we create an 
application that people can do their self-
mental assessment just giving a speech 
regarding their everyday stories while 
our application is collecting their voice 
data. In our experiment, we label all voice 
data obtained from depressive patients as 
positive class. While we mark all classified 
non-depressive voice data of university 
students as negative class. Each audio file 
has been rendered into spectrograph. It is 
a visual representation of power spectrum 
of the Mel frequency-spaced cepstral 
coefficients (MFCCs) which extracted from 

the human voice that changes over time. 
We also do empirical studies between 
applied DCT and non-DCT spectrographs 
set including the use of Blackman-Harris 
and Blackman window functions to create 
different set of spectrographs of Thai 
speech dataset. Deep learning models 
based on the deep residual network 
(ResNet) are explored to see its potential 
on classification. Different numbers of 
convolution layers such as ResNet-34, 
ResNet-50, and ResNet-101 are examined, 
respectively. The experimental results 
show that trained ResNet-50 model from 
different type of spectrograph can achieve 
higher than 70% of F1-Score which is the 
best performance above other approaches. 
We found that the model learning from 
spectrograph extracted by Blackman 
window function with non-DCT algorithm 
provides the best sensitivity at 74.45% 
showing. To the best of our knowledge, our 
approach gives the highest F1-score when 
compared to the state-of-the-art methods.

Further study of smart 
voice recognition

based on deep 
learning for 

depression diagnosis
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The present study aims to interpret 
management student’s motivation 
to adopt m-learning and assesses 

the determinates impacting the 
behavioral intent of m-learning adoption. 
A comprehensive research archetype is 
proposed by integrating two prominent 
theoretical models, namely UTAUT 
and UGT. The research model is tested 
using multi-analytic structural equation 
modeling (SEM) and advanced neural 
network (ANN) approach. The quantitative 
data was gathered and measured from 
220 management students. The study 
outcomes reported that affective need, 
performance expectancy, effort expectancy, 
social influence and facilitating conditions 
positively impacted the student’s intent to 

use m-learning, whereas cognitive need 
was found to be insignificant in predicting 
and explicating the m-learning adoption. 
The results of sensitivity analysis revealed 
that effort expectancy showed the highest 
normalized importance (100%) followed 
by performance expectancy (97.2%) in 
explicating the m-learning adoption. The 
research archetype was able to elucidate 
66% of variance in student’s intent towards 
m-learning adoption. In addition to that, 
Cohen’s f-square statistic resulted in effect 
size as 0.771 indicating that the study 
findings were relevant and substantial with 
the empirical data collected. Conclusively, 
the theoretic and managerial implications 
are described for the proposed model.

M-learning 
adoption of 

management 
students: A case 

of India 
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Road mobility is a fundamental 
organ in a contemporary society; 
nonetheless, road accidents cost the 

world economy about a million lives and 
billions of dollars each year. Researchers 
employ machine learning to predict 
road accidents by applying data fusion 
techniques to combine social media 
data, which has a massive amount of 
geo-tagged data. For example, Twitter 
has become an increasingly important 
source of information in many facets of 
smart societies. Twitter data mining for 
detection and prediction of road accidents 
is one such topic with several applications 
and enormous promise, albeit there are 

issues associated with large amounts of 
data handling. This talk presents a deep 
learning accident prediction model that 
incorporates information derived from 
twitter messages as well as additional data 
such as sentiment analysis, emotions, 
weather, geo-coded locations, and time 
information. Our method also addressed 
the high-performance computing 
constraints imposed by detector-based 
accident detection, which required massive 
data calculation. The results obtained have 
increased confidence that incorporating 
sophisticated characteristics aids in the 
identification and prediction of traffic 
accidents.

AI aid to assist 
traffic and road 

safety 
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This article describes the construction 
of a two-dimensional thermoelastic, 
homogeneous, and isotropic hollow 

cylinder. Without increasing the temperature 
on the exterior surface of the cylinder, 
thermal shock is employed to shock the 
interior bonding surface. Additionally, the 
two-dimensional equations are regulated 
by the hyperbolic two-temperature 
generalized thermoelasticity with fractional 
order of strain and considerations for 
mechanical damage. The numerical 
findings for the rise in dynamical and 
conductive temperatures, strain, and the 
average of the principal stress components 

are graphically presented for various 
values of the two-temperature parameter, 
mechanical damage parameter, fractional 
order of strain parameter, and length of 
the cylindrical axis. According to this paper, 
the two-temperature parameter, fractional 
order of strain parameter, and the length 
of the cylindrical axis have a significant 
effect on all functions tested. On the other 
hand, the mechanical damage parameter 
has a negligible effect on conductive 
and dynamical temperatures but has a 
significant effect on strain and stress 
distributions.

The Influence of the 
mechanical damage 
on hollow cylinder 

under the hyperbolic 
two-temperature 
thermoelasticity 

with fractional order 
of strain



160

March 27-28, 2023

5th Edition of 

Advanced Materials
Science World Congress

March 27-28, 2023

https://advanced-materialsscience.peersalleyconferences.com/Adv. Materials Science 2023

Houssemeddine Gouta
British Applied College, UAE

Coupled multiple-tank systems are 
very attractive for a wide range of 
civilian and military applications 

due to their unique features. However, 
the liquid level control for a coupled two-
tank MIMO system is quite challenging 
because it has strong nonlinearity and 
coupling, and is very susceptible to 
external disturbances and small structural 
variations. A nonlinear optimal control 
scheme is proposed to address these 
issues. It consists of a nonlinear model 
predictive controller (MPC) and a nonlinear 
disturbances observer. First, an analytical 
solution of the MPC is developed based on 

the nominal model under the assumption 
that all disturbances are measurable. 
Then, a nonlinear disturbances observer 
is designed to estimate the influence of 
a sudden liquid level change. The global 
exponential stability of the synthesized 
nonlinear controller has been established 
through stability analysis. Very challenging 
experimental tracking control tests 
including lumped disturbances and 
comparative study with recent works 
have been carried out to demonstrate the 
performance of the proposed observer-
control scheme.

Experimental novel 
tracking control for 
a coupled two-tank 
MIMO process with 
comparative studies 



161

March 27-28, 2023

5th Edition of 

Advanced Materials
Science World Congress

March 27-28, 2023

https://advanced-materialsscience.peersalleyconferences.com/Adv. Materials Science 2023

E. Altshuler  
University of Havana, Cuba 

In spite of their macroscopic character, 
granular materials share some properties 
with superconducting vortex matter 

like slow relaxation and avalanches. Other 
phenomena like crater formation by impact 
are exclusive of granular matter. However, 
how a solid object penetrates a granular 
bed near boundaries has been rarely 
studied. Here I will describe experiments 
on the penetration of cylindrical objects 
into a granular bed near a vertical wall. 
We find two novel kinds of motion: the 
intruder separates from the wall as it sinks, 
and rotates around its symmetry axis. 

The repulsion is thought to be caused by 
the asymmetrical loading of force chains, 
which are stronger between the object and 
the wall, while the rotation is associated 
to the tangential friction between the 
grains and the intruder --a fact that had 
been neglected in previous research. We 
introduce simple phenomenological models 
to explain both motions. Moreover, we 
show through experiments and computer 
simulations, the cooperative nature of the 
penetration of multiple granular intruders 
near a wall.

Rolling away 
from the wall into 
granular matter:
From single to 

cooperative 
dynamics
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3King AbdulAziz University, Saudi Arabia
4South Valley University, Egypt
5Cairo University - Sheikh Zayed Campus, Egypt

Oxygen radio-frequency (RF) plasma 
technique is one of the most novel 
directions used to improve the physical 

and chemical properties of graphene oxide 
(GO). Herein, plasma treatment is used 
to enhance the chemical functionalization 
and reduced levels of the GO material for 
electronic and solar cell applications. GO 
films were chemically synthesized with 
high quality and uniformity. Then, they 
exposed to surface modification using RF 
oxygen plasma at a processing power of 
100 W at different processing times. The 
microstructure and surface chemistry of 
the GO films were characterized by X-ray 
photoelectron spectroscopy (XPS) and 
Raman spectroscopy. Moreover, the effect 
of oxygen plasma on the thermal stability, 
surface roughness, contact angle, work of 
adhesion, wettability, spreading coefficient, 
and electrical properties have been 
studied. The results revealed a decrease in 
the amount of oxygen-containing groups 
(such as epoxides, carbonyls, and carboxyl 

groups) from 48.8% in pristine GO to 
36.15% after 5 min of oxygen plasma 
treatment. Besides, the carbonyls groups 
(C=O) disappeared while new chemical 
bonds were created compared to the 
pristine GO film such as hybridized carbon 
atoms (SP3) and carboxyl's (O-C=O). 
Additionally, a 38.17% difference has 
been found in weight loss between the 
pristine GO and the treated GO at 7 min, 
which emphasizes the formation of various 
types of functional groups during plasma 
treatment. Accordingly, the electrical 
conductivity increases from 0.11 S/m of 
pristine GO to an optimum value of 0.46 
S/m after 5 min of plasma treatment, as a 
result of the incorporation of high amount 
of carboxyl, hydroxyl and carbonyl groups. 
The current results indicate that the 
properties of GO can be tuned by varying 
the degree of oxidation, which may pave 
the way for new developments in GO-
based applications. 

Cold RF 
oxygen plasma 

treatment 
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oxide films
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Mohamed Nageh    
Fayoum University, Egypt 

Aim: To evaluate the antibacterial activity of 
Aloe Vera, cataflam and Calcium hydroxide 
(CaOH2) used as intracanal medicaments 
against Enterococcus faecalis (E. faecalis) 
biofilm.

Materials and methods: Ninty extracted 
single rooted teeth were decoronated, 
mechanically prepared up to k- file 60, 
autoclaved, contaminated with E. faecalis 
and incubated at 37°C for 14 days. The 
teeth were then divided into 3 groups (30 
each) according to the intracanal dressing 
used; Group 1: Aloe Vera, Group 2: 
Cataflam and a control group: Ca (OH)2. 
Cataflam powder was mixed with distilled 
water (1:1w/v), placed inside the canals 
while Aloe Vera and Ca(OH)2 was injected 
directly into the canals. The  canals were 
then sealed and incubated at 37°C for 7 

days. After 7 days the intracanal dressings 
were removed by irrigation. Bacterial 
samples were obtained from the canals 
using paper points before the application 
of the medicaments and the number of 
colony forming units (CFU) was calculated 
and recorded as (CFU1) then the same 
procedures were done after the intracanal 
medicaments application and removal to 
record (CFU2). The antibacterial action 
and the percentage of bacterial reduction 
for the tested medicaments were assessed

Results: Aloe Vera, Cataflam and Calcium 
hydroxide showed a significant antibacterial 
activity against E. faecalis (P<0.001). 
However, there was no statistically 
significant difference in the percentage 
of bacterial reduction between the three 
groups (P=0.372).

Comparative evaluation 
of the efficacy of aloe 

vera, cataflam and 
calcium hydroxide as 
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Ararsa Tessema1 and Habtamu Admassu2  
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2Addis Ababa Science and Technology University, Ethiopia

Starch is a polysaccharide that has 
an important role in food and other 
industries. Anchote, a local name 

for “Coccinia abyssinica” is an indigenous 
tuber crop to Ethiopia supposed to contain 
considerable amount of starch. This study 
aims to extract starch from this plant 
using sodium metabisulfite (0.025, 0.075 
and 0.125% w/v), sodium chloride (0.5, 
1.0 and 1.5 M) and water. Anchote starch 
extracted by using 0.075% (w/v) sodium 
metabisulfite has presented the highest 
extraction yield (75.56%) on a dry weight 
basis. The values of moisture content, bulk 
density and amylose content of anchote 
starch were recorded as 11.6%, 0.51 g/
ml and 32.14%, respectively. The color of 
anchote starch was measured in L*, a*, b* 
values and obtained 89.80, 0.025, 3.63, 
respectively and whiteness was 89.16%. Its 
granular shapes exhibited polygonal, semi-

oval with some round. The swelling power 
and the solubility of anchote starch were 
ranged from (2.15 to 10.6) g/g and (0.51 
to 19.15) %, respectively. Syneresis of 
anchote starch increased when pastes were 
stored at low temperatures and decline in 
paste clarity upon storage. Anchote starch 
exhibited gelatinization temperature; onset, 
peak and conclusion (68.94°C, 74.99°C and 
84.87°C), respectively. Pasting properties of 
anchote starch; peak, trough, breakdown, 
final and setback viscosities were recorded 
as; 4879 cP, 2101.7 cP, 2777 cP, 5636.1 
cP, 3535 cP, respectively. Anchote starch 
showed type B crystalline pattern with 
39.15% relative crystallinity. FTIR spectra 
of anchote starch bands were almost similar 
with potato starch. The results indicate that 
this starch may be an alternative source for 
the production of industrial products that 
may require starch.

Extraction and 
characterization of 

starch from anchote 
(Coccinia abyssinica): 
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and crystalline properties
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2Addis Ababa Science and Technology University, Ethiopia
3Hawassa University, Ethiopia
4Texas A&M University, USA

This paper was aimed to study the 
impact of climate change on the 
hydrology of Andasa watershed for 

the period 2013–2099. The soil and water 
assessment tool (SWAT) was calibrated 
and validated, and thereby used to study 
the impact of climate change on the 
water balance. The future climate change 
scenarios were developed using future 
climate outputs from the Hadley Center 
Climate Model version 3 (HadCM3) A2 
(high) and B2 (low) emission scenarios 
and Canadian Earth System Model version 
2 (CanESM2) Representative concentration 
pathways (RCP) 4.5 and 8.5 scenarios. 
The largescale maximum/minimum 
temperature and rainfall data w ere 
downscaled to fine-scale resolution using 
the Statistical Downscaling Model (SDSM). 
The mean monthly temperature projection 
of the four scenarios indicated an increase 
by a range of 0.4–8.5 °C while the mean 

monthly rainfall showed both a decrease of 
up to 97% and an increase of up to 109%. 
The long-term mean of all the scenarios 
indicated an increasing temperature and 
decreasing rainfall trends. Simulations 
showed that climate change may cause 
substantial impacts in the hydrology of 
the watershed by increasing the potential 
evapotranspiration (PET) by 4.4–17.3% 
and decreasing streamflow and soil 
water by 48.8–95.6% and 12.7–76.8%, 
respectively. The findings suggested 
that climate change may cause moisture 
constrained environments in the watershed, 
which may impact agricultural activities in 
the watershed. Appropriate agricultural 
water management interventions should 
be implemented to mitigate and adapt to 
the plausible impacts of climate change 
by conserving soil moisture and reducing 
evapotranspiration.

Modeling the 
impact of 

climate change 
on the hydrology

of Andasa 
watershed



166

March 27-28, 2023

5th Edition of 

Advanced Materials
Science World Congress

March 27-28, 2023

https://advanced-materialsscience.peersalleyconferences.com/Adv. Materials Science 2023

Mehdi Noura, Abbas Rahdar, Mohammad Reza Hajinezhad, Vishnu S. Sankar 
and Faezeh Askari 
University of Zabol, Iran

The present work, zinc oxide 
nanoparticles (ZnO-NPs) were 
synthesized in the presence 

of poly(ethylene glycol) which is a 
biocompatible agent in living systems. 
The sub-chronic effects of ZnO-NPs 
were investigated based on biochemical 
parameters and histological changes 
applied to Rattus norvegicus. The structural, 
morphology, and size characterization of 
nanoparticles were studied by applying 
techniques as XRD, SEM, FTIR, and 
TEM. 8-week intraperitoneal injection of 
ZnO-NPs at a dose of 100 mg/kg leads 
to significant changes in liver enzymes, 
malondialdehyde (MDA) content, and tissue 

histopathological changes. The animal 
group which was treated with 50 mg/
kg of ZnO-NPs presented elevated blood 
urea nitrogen and creatinine levels, but 
the liver enzymes and liver histopathology 
were found to be in normal level. The 
rats exposed to increasing dose of ZnO-
NPs (100 mg/kg) showed necrosis of 
germinal epithelium and sertoli cells in the 
seminiferous tubules. The current study 
clearly demonstrated the dose-dependent 
toxicity of zinc oxide nanoparticles.
ract should give clear indication of the 
objectives, scope, results, methods used, 
and conclusion of your work. 

Synthesis, 
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Nebiyu Solomon Tibebu   
 University of Gondar, Ethiopia

Background: Consistent condom use 
plays a significant role in the successful 
protection of the transmission of human 
immunodeficiency virus infection in couples 
with sero-discordant HIV status, mother-
to-child-transmission, and acquiring other 
strains in HIV-positive concordant pairs. 
Limited data and information about this 
issue in the study setting. Therefore, 
this study aimed to assess the level of 
consistent condom use and its associated 
factors among HIV-positive pregnant 
women.

Materials and methods: An institution-
based cross-sectional study was done 
from October 2020 to March 2021. A total 
of 423 HIV-positive pregnant women were 
involved and selected using a systematic 
random sampling technique. Data were 
collected using a semi-structured, 
pretested, and interviewer-administered 
questionnaire and entered into EPI INFO 

version 7 and analyzed using SPSS version 
21. Logistic regressions were performed. 
P-Value ≤ 0.05 denotes statistical 
significance.

Results: The prevalence of consistent 
condom use among HIV-positive pregnant 
women was 14.2% [95% (CI) 10.9%, 
17.5%]. Women having a higher educational 
status (AOR) = 6.33, 95% CI 1.96, 20.42], 
women having a CD4 count > 600 cells/
mm (AOR = 4.78, 95% CI 2.08, 10.97), 
women testing positive for HIV during the 
non-pregnant state (AOR = 5.99, 95% 
CI 3.01, 11.94), and women disclosing 
their HIV status to sexual partners (AOR 
= 4.85, 95% CI 1.71, 13.71) were found 
to be statically significant with women’s 
consistent condom use.

Conclusion: In this study, consistent 
condom use among HIV-positive pregnant 
women was low. Women having educational 
status of college and above studies, women 

Consistent condom 
use and its associated 
factors among human 

immunodeficiency 
virus-positive 

pregnant women in 
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testing positive for HIV during the non-
pregnant state, women disclosing their 
HIV status to a sexual partner, and women 
having a CD4 count > 600 cells/mm had 
better consistent condom use. Hence, 
giving more emphasis on health education 

and counseling service about HIV testing 
before pregnancy, and disclosing their HIV 
status to their sexual partners and about 
the need for consistent condom use during 
pregnancy would be important.
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2Ethiopian Civil Service University, Ethiopia

Sustainable/green building rating 
systems are utilized by both 
developed and developing countries 

based on their local context. This paper 
aims to develop an assessment tool 
that considers the triple bottom line 
sustainability of buildings. In Ethiopia, 
buildings of various types and purposes 
are constructed at an alarming rate with 
inadequate resources and wasteful uses, 
so this tool is in urgent need. Developing 
such a tool is highly appreciated due to 
the diversified and complicated ecological 
and socio-economic issues in the building 
construction sector. This research has 
developed new green building assessment 
categories and criteria depending upon 
consensus reached with 93 experienced 
experts working on the construction 
sectors. This research reviewed a total 
of 10 widely and repeatedly used tools 
that were critically studied, for instance, 

Leadership in Energy and Environmental 
Design, Building Research Establishment 
Environmental Assessment Method, 
Comprehensive Assessment System for 
Building Environmental Efficiency, Deutsche 
Gesellschaft für Nachhaltiges Bauen, 
Sustainable Building Tool, and so on. The 
Analytic Hierarchy Process technique was 
applied for weighting and prioritizing after 
selecting these assessment categories and 
criteria. The outcomes of the research with 
the relative priority values were materials 
and resources (18.66%), sustainable sites 
and ecology (16.92%), energy efficiency 
(16.78%), indoor environmental quality 
(12.60%), economic aspects (10.41%), 
management (10.30%), water efficiency 
(8.06%) and location and transportation 
(6.27%). Thus the proposed sustainable 
building assessment tool that best suits 
Ethiopian settings was developed.

Developing a green 
building assessment 

tool for Ethiopia
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Wubshet Mekonnen Girma   
Wollo University, Ethiopia

Herein, we developed facial greener 
approach for the synthesis of water-
soluble heteroatom-doped Carbon 

quantum dots (CDs). Doping heteroatom 
into CDs, not only creates surface functional 
groups but also changes the electronic 
distribution. One-pot microwave-assisted 
synthesis was used for the synthesis of 
heteroatom-doped CDs: prepared by 
doping the heteroatom into CDs (B@
CDs, P@CDs, and Mn@CDs). As compared 
to pristine CDs doping phosphorus 
dramatically increases its quantum yield 
(QY) from 5.9% to 51.7% suggest that 
first-rate potential to use as a fluorescent 
imaging probe. Moreover, to impart 

specific targeting capability and higher 
biocompatibility P-CDs were functionalized 
with hyaluronic acid (HA). In vitro (cell 
viability) and in vivo (zebrafish) studies 
revealed lower cytotoxicity and higher 
biocompatibility.  The in vitro fluorescent 
imaging results in B16F1 cells with CD44-
positive-receptors and with receptor-
deficient HeLa cells indicate that cellular 
uptake was based on specific targeting 
endocytosis methods. Furthermore, the in 
vivo imaging results of zebrafish confirmed 
that P-CDs@HA as probe affords paradigm 
to be applied in basic biomedical research 
and theranostic applications.

Facial one-pot 
synthesis of 

heteroatom-doped 
carbon quantum dots 
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Kabtamu Nigussie Ali
Haramaya University, Ethiopia

Objective: To assess the magnitude and 
factors associated with depression and 
anxiety among people with epilepsy and 
attending out-patient treatment at central 
Gondar zone primary public hospitals, 
northwest, Ethiopia.

Method: An institutional based cross-
sectional study was conducted from May - 
June, 2020 at central Gondar zone primary 
public hospitals. A total of 589 participants 
were chosen by systematic sampling 
technique. Depression and anxiety were 
assessed by using hospital anxiety and 
depression scale. Bivariate and multivariate 
logistic regression analysis was done 
to recognize variables related to both 
depression and anxiety. Association was 
described by using “adjusted odds ratio” 
(AOR) along with 95% full Confidence 
interval (CI). Finally, P-values < 0.05 in 
adjusted analysis were taken as a cut off 
for significant association.

Result: Out of 556 participants included in 
the study, 30.9%, 33.1% had depression 
and anxiety respectively. Being divorced/
widowed (AOR= 2.43, 95% CI, 1.18- 4.99), 
using two and above number of antiepileptic 
medications (AOR=1.77,95% CI,1.02-
3.09), very frequent seizure frequency 
(AOR=2.68, 95% CI,1.30-5.51), current 
substance use (AOR=1.82, 95% CI, 1.03 - 
3.22), perceived stigma (AOR=5.67,95% 
CI,3.14-8.18), and hazardous alcohol 
use (AOR=2.84, 95% CI,1.32-6.09) were 
statistically associated with depression. 
While, being a single (AOR=1.65, 95% CI, 
1.04-2.63), using two and above number 
of antiepileptic medications (AOR=2.27, 
95% CI, 1.42-3.62), duration of illness ≥16 
years (AOR=2.82, 95% CI, 1.26-6.31), 
and perceived stigma (AOR=2.49, 95% 
CI, 1.63-3.82) were statistically associated 
with anxiety at a p-value < 0.05.

Depression, anxiety and 
associated factors among 
people with epilepsy and 

attending outpatient 
treatment at primary

public hospitals in 
northwest Ethiopia: 
A multicenter cross-

sectional study
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Conclusion: This study showed that the 
magnitude of depression and anxiety were 
relatively high among people with epilepsy. 
Using two and above number of antiepileptic 
medications and perceived stigma were 
statistically associated with both depression 

and anxiety. Screening, early identification 
and providing appropriate intervention of 
depression and anxiety among people with 
epilepsy should be great concern for the 
health care providers.
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Jatani Bonaya and Sisa Demeku  
Dilla University, Ethiopia

Traditionally Borana people used 
to excavate a little depth in the 
stream alluvium, to collect the 

groundwater coming from side to side of 
outflow and use different purposes in arid 
and semi-arid regions, where there is no 
visible flow of water along the streams. 
In Borana semiarid region of southern 
Ethiopia, groundwater has been used 
as the source for almost all individual 
livestock and other domestic water supply 
systems. Therefore, the assessment and 
evaluation of traditional groundwater 
exploration methods is essential for the 
pastoral communities in arid zone like 
Borana of southern Ethiopia. Groundwater 
exploration method is the technique 
way to inquiry the ground formations, 
hydrologic cycle, nature of aquifers, and 

land cover of the study area. Traditional 
groundwater exploration method is an 
indigenous task to identifying the location 
of groundwater availability. Recently, more 
techniques have developed to explore 
the groundwater; classified as surface 
and subsurface methods. Traditional 
ground water exploration method is the 
part of the surface method. Traditional 
groundwater exploration and supply 
system in Borana is essential in modern 
hydrology. Traditionally, Borana explored 
groundwater by three indigenous methods. 
Traditional Groundwater Exploration 
Method for Pastoralist Community Water 
Supply Systems in semi-arid regions and 
others requires the basic concepts of 
position in the subsurface geological setup 
and natural land cover.

Traditional groundwater 
exploration method for 
pastoralist community 
water supply system 
in semi-arid region of 
Ethiopia: Case of Tula 

Sallan Borana, Southern 
Ethiopia
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Sallar Salam Muradand  
University Tenaga Nasional (UNITEN), Malaysia

This research aims to provide a 
comprehensive background on 
social distancing as well as effective 

technologies that can be used to facilitate 
the social distancing practice. Scenarios 
of enabling wireless and emerging 
technologies are presented, which are 
especially effective in monitoring and 
keeping distance amongst people. In 
addition, detailed taxonomy is proposed 
summarizing the essential elements such 
as implementation type, scenarios, and 
technology being used. This research 
reviews and analyzes existing social 
distancing studies that focus on employing 

different kinds of technologies to fight 
the Coronavirus disease (COVID-19) 
pandemic. This study main goal is to 
identify and discuss the issues, challenges, 
weaknesses and limitations found in the 
existing models and/or systems to provide 
a clear understanding of the area. Articles 
were systematically collected and filtered 
based on certain criteria and within ten 
years span. The findings of this study will 
support future researchers and developers 
to solve specific issues and challenges, 
fill research gaps, and improve social 
distancing systems to fight pandemics 
similar to COVID-19. 

Wireless technologies 
for social distancing in 
the time of COVID-19: 

Literature review, open 
issues, and limitations 
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South Asian countries will soon 
account for more than half of global 
cardiovascular disease burden. Acute 

coronary syndrome (ACS) ranks fifth in 
this region for death and disability. Clinical 
presentation determines when to treat ACS.   
In-hospital cardiac catheterization reduces 
STEMI mortality in low- and intermediate-
risk patients. Knowing who needs a cardiac 
catheterization is crucial in rural South 
Asia, where cardiologists are scarce. TIMI 
and GRACE predict STEMI death. TIMI and 
GRACE use Western Caucasian and limited 
Asian data. Younger Asian patients with 
MI have more diabetes, hypertension, and 
renal failure.

Southeast Asia is genetically diverse.  
TIMI and GRACE were developed from 
Western Caucasian ACS patients without 
reperfusion. Better STEMI mortality 

prediction improves prognosis. A cost-
effective model would identify patients 
who need early cardiac catheterization. 
ML-based mortality risk scoring reduces 
information loss from conventional risk 
scores. ML based algorithms has been 
reported to improve post-STEMI mortality 
in China, Israel, and Korea. The data for 
study is from the National Cardiovascular 
Disease Database for Malaysia registry 
of a multi-ethnic, heterogeneous Asian 
population for in-hospital (6299), 30-
days (3130), and 1-year (2939 patients).  
The algorithm was developed using SVM 
and compared to TIMI score. Variables 
of invasive management improved Asian 
mortality prediction.

SVM in-hospital, 30days, and 1-year 
outperformed TIMI risk score (AUC = 
0.88 vs AUC = 0.81; AUC = 0.90 vs AUC 

Asian acute 
coronary syndrome 

patient mortality 
and cardiac 

catheterization 
risk assessment 
algorithm using 
data analytics  
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= 0.80; AUC = 0.84 vs AUC =0.76). TIMI 
underestimates mortality risk. By ML 
algorithm, 90% of non-survivors are high 
risk (>50%), compared to 10-30% by 
TIMI.

Identifying mortality risk factors in 
Asian populations and improving cardiac 

catheterization patient mortality risk is 
crucial for clinical care, especially in remote 
areas with limited resources. No research 
has used ML algorithms to predict cardiac 
catheterization risk in an Asian population. 
This model is crucial in South-East Asia 
and can be used in other Asian countries
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1Universiti Kebangsaan Malaysia, Malaysia
2Ministry of Science, Technology and Innovation, Malaysia

Workers in the nanotechnology 
industry are routinely exposed 
to health risks of nanomaterials 

through inhalation, dermal contact, or 
ingestion. Risks of nanomaterials are 
often regulated under general regulatory 
mechanisms for conventional materials. 
Notwithstanding the pivotal role law plays 
in regulating risks of nanomaterials and 
worker’s safety, the general regulatory 
framework applicable to conventional 
materials may not be appropriate to 
tackle the unique characteristics of 
nanomaterials. This paper is qualitative 
research which analyses the sufficiency of 
Malaysian occupational and health law in 
relation to risks of nanomaterials. The main 
law applicable to workers’ safety is the 
Occupational Health and Safety Act 1994 
(OSHA) and its Regulations, which aims 
to secure the safety, health and welfare of 
workers and other persons at work against 
any risks arising out of their activities at the 
workplace. The law imposes a legal duty 
on employers to take necessary measures 

to provide a safe working environment and 
facilities for workers. The Occupational 
Safety and Health (Use and Standard of 
Exposure of Chemicals Hazardous to Health) 
Regulations 2000 (USECHH Regulation) 
also imposes additional obligations on 
employers where chemical substances 
are used at work. Chemicals supplied for 
use at work are subject to Occupational 
Safety and Health (Classification, Labelling 
and Safety Data Sheet of Hazardous 
Chemicals) Regulations 2013 (CLASS 
Regulation). It appears that the existing 
regulatory framework is applicable to 
nanomaterials because it falls under the 
definition of ‘substance’ under OSHA and 
the definition of ‘chemicals’ under USECHH 
Regulation and CLASS Regulation, but 
some provisions are not suitable for 
nanomaterials. Further, in 2021, Malaysia 
launched a National Nanotechnology Policy 
and Strategy 2021-2030 with the aim 
of creating a dynamic and progressive 
nanotechnology ecosystem for Malaysia.

Workers safety and 
regulating risks of 

nanomaterials 
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Advanced materials are necessary to 
use industries like aerospace, energy, 
petrochemical, and biomedical 

industries. Nickel based steel alloys, 
advanced ceramics and titanium alloys offer 
unique combination of heat resistance, 
corrosion resistance, toughness, high 
operating temperature, and strength-to-
weight ratio. These materials are termed 
as ‘‘Difficult to do machining materials’’ 
because of their low machinability 
rating. Machining of advanced materials 
causes problems of surface integrity 
with conventional machining methods. 
Selection of cutting tool materials is 
always a challenge for manufacturers 
to develop good surface finish products. 
The technology of cutting tools is rapidly 
improving and this development is 
necessary to improve the wear resistance 
and performance of machining on difficult-
to-cut materials. Recent developments of 

new tools, tool geometry and high speed 
CNC machines provide better options 
towards machining advanced materials 
using conventional machining methods, 
and setting new prospects for essentially 
widening the scope of implementation. The 
CNC conventional end milling machining can 
be implemented to bring up to acceptable 
surface quality for advanced materials 
using recent development of cutting tools 
and resulting in a significant reduction in 
grinding process and time. This will greatly 
reduce the overall machining process cost 
by minimizing or completely avoiding the 
cost of grinding without compromising 
the quality of the product. In this speech, 
newly developed tools are proposed for 
machining of advanced ceramics and nickel 
based alloys to improve the machinability. 
Also discuss the challenges involved in 
machining of advanced ceramics and 
nickel-based alloys.

Performance of 
newly developed 

end mills on 
advanced 
materials
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Nanofiber is an effective oil-water 
sorbent for oil spill clean-up 
operations. However, the production 

technique to mass-produce nanofibers with 
high oil sorption capacity is challenging. 
Nevertheless, the process conditions 
could be tuned to produce nanofibers to 
enhance oil sorption. Therefore, this study 
uses a melt-blowing process to fabricate 
polypropylene nanofibers by varying melt 
flow rate, motor speed, air pressure, and 
die-to-collector distance process variables, 
of the range; 1 - 5 Hz, 0.15 - 0.45 m 
for and 0.25 - 0.5 Mpa respectively. 
The study understands the interaction 
between process variables and nanofibers' 
physical properties, such as average fiber 
diameter, specific surface area, pore 
volume, and average pore diameter and 
their relation to oil sorption capacity. Lead 
ion, pb2+ over water selectivity against 
nanofiber were conducted using Pseudo 
Ideal Monolayer theory. The SEM and BET 
characterize the fiber's physical properties 

and standard methods used to quantify oil 
sorption capacity. The response surface 
methodology was used to analyze these 
interactions. The ranges obtained for 
average fiber diameter, specific surface 
area, pore volume, and average pore 
diameter were 1885.00 - 370.84 nm, 
4.3188 - 1.3669 m2/g, 0.08283 - 0.002143 
cm3/g, and 93.00 – 61.93 Å respectively. 
It was found that melt flow rate is the 
most significant factor for all responses, 
except for average pore diameter. The 
oil capacity was in the range of 11.37 - 
36 g/g. The highest oil sorption capacity 
induced by fiber entanglement was 
obtained at 1 Hz, 0.45 M, and 0.5 Mpa. At 
a low solute concentration, the maximum 
preference for the Pb2+ was at a 9.0 x 10-5 
mole fraction. The adsorption capacity, 
Ns was 5.0758 x 10-5 mg/g, indicating 
the selectivity towards Pb2+ is high. This 
knowledge contribution provides avenues 
for future research in adsorption study for 
hydrocarbons, oil, and heavy metals.    

Sustainable 
fabrication of melt-

blown Polypropylene 
nanofibers for oil-
water separation
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We developed rough silver-
gold bimetallic nanoparticles 
for random lasing. Silver 

nanoparticles were synthesized based on a 
citrate-reduction method and the gold (III) 
chloride trihydrate was added to produce 
bimetallic nanoparticles. Gold atoms were 
deposited on the surface of the silver (Ag) 
through galvanic replacement reactions 
after the solution was stored at room 
temperature. Sample characterization 
and a spectrometry experiment were 
performed where bimetallic nanoparticles 
with nanogaps and the extinction of the 
nanoparticles were observed. The aim of 
this research is to synthesize nanoparticles 
for random dye laser in a weakly scattering 
regime. The novel bimetallic nanoparticles 

were added to Rhodamine 640 solution 
to produce random lasing. We found 
that random dye laser with bimetallic 
nanoparticles produced spectral narrowing 
and lasing threshold compared to random 
dye laser with silver nanoparticles. We 
attribute that to the localized surface 
plasmon effects which increase local 
electromagnetic field to provide sufficient 
optical gain for random lasing. The rough 
surface of bimetallic nanoparticles also 
contributes to the properties of random 
lasing. Thus, we suggest that the rough 
bimetallic nanoparticles can be used to 
develop random lasers.

Synthesizing and 
characterizing 

bimetallic 
nanoparticles for 

random laser
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Nowadays, purchasing high-quality 
water to drink or for any other purpose 
is expensive. In the history of water, 

we have not yet developed a technology of 
water treatment that is both affordable and 
sustainable. Water experts and businesses 
involved in the water industry are working 
hard to develop solutions using macro to 
nanoscale approaches, but they must make 
some concessions and limits. Research has 
been done to evaluate the effectiveness 
of water treatment plants in removing 
microbiological pollutants from raw water. 
Studies have indicated that microbiological 
pollutants are the main contaminants for 
water-related illnesses. The most effective 
and widely used method of disinfection in 
water treatment around the world is based 
on chlorine. As the systems have been 
deteriorating in recent years, there is an 

urgent need to look at this issue. Studies on 
the causes and sources of Total Coliform-
positive occurrences in the water treatment 
systems are now being conducted, and 
they are being done in a methodical and 
interdisciplinary manner. The majority of 
the current water quality indicators (WQI) 
are physio-chemical in nature and do not 
take into account biological, particularly 
microbial, based indicators. The paper's 
goal is to outline a method for revamping 
the WQI utilising fuzzy logic and neural 
network technologies. The model might be 
packed into software and used to create 
hardware (a hand-held device called a 
"water analyser") that could be used to 
evaluate the water quality on-site, hourly, 
or on any time scale. These techniques 
have yielded positive results.

Nascent 
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Background: As there is a paucity of 
studies investigating teachers tractional 
teaching conception, the current study is 
seen as part of attempt to fill this gap. 

Methodology: The subjects in the 
study were 310 University participants- 
instructors in Socialist Republic of Viet Nam 
(Vietnam). The survey was implemented 
with the use of Cognitivist Constructivism-
oriented Teaching Conception instrument 
(CCOTC), including two scales, namely, 
teachers’ beliefs and teachers’ intentions 

of actual practice and the observation. 

Results: The findings indicate that at the 
time of the study, Vietnamese teachers 
have been departed out of the telling-
listening teaching scenario and landing at 
the soft boundary to the more sophisticated 
teaching conception with the feature of 
learners-centeredness.

Significance: The significance of this 
current study can be portrayed at both 
national and international level.

A new insight into 
the cognitivist-
constructivism 

oriented teaching 
conception
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E. Hoter  
Talpiot College of Education, Israel

The metaverse is being used and 
integrated into numerous fields 
including medicine, industry and 

education. It can be used for gaming, 
simulations, social connections and 
business collaborations. This presentation 
will look at how the use of virtual reality can 
impact and change the user. In particular, 
we will look at two recent studies: the first 
study, qualitative, examines the effect of 
a simulation in a virtual world where the 
participants, 248 students, are wheelchair 
bound and need to perform various tasks. 
The students' reflections were analysed, 
and three themes emerged: feelings 
while doing the simulation, feelings in 
the real world, and calls for action. The 
students felt as if they were disabled in 
the simulation. This experience changed 
their attitudes towards disabled people in 
the real world and made them proponents 
of change to ensure the rights and 
equality of the disabled. When they were 
questioned after a year, the impact of the 

experience was still strong. The second 
study examines an intervention using 
experiential learning and simulations in 
a virtual world that can promote social 
proximity, tolerance, and cooperation in 
diverse societies.  The participants in the 
study were 125 Jewish and Arab students 
living in Israel. A mixed linear model for 
repeated measures analysis that included 
time of measurement (pre and post), 
ethnicity, and students' age as independent 
variables revealed a main effect for time 
for most social groups included in this 
study; that is, the participants reported 
more social proximity to other groups after 
the course, including groups not studied 
in the course (the LGBTQ community 
and people of color). The results of the 
studies suggest that experiential learning 
has considerable potential in the field of 
education to help students question their 
prejudices, and experience being someone 
else, thus reducing stigmas and racism.

The 
metaverse 
and how it 

changes the 
way we think 
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Recently, carbon foam material draws 
the researchers’ attention due to 
its outstanding thermomechanical 

properties. Coating carbon foam with 
higher conductive material can enhance 
such properties. The overall reduction 
in the size of electronic components has 
led to high power dissipation and the 
necessity for innovative cooling designs. 
The present work is an experimental study 
conducted to use several types of pristine 
and coated carbon foams as a heat sink 
and heat exchanger in a thermoelectric 
cooler (TEC) for cooling vest application. 
The types of used foams are low and high 
thermally conductive materials. Various 
parameters were measured and calculated 
to investigate the performance of carbon 
foam. Such parameters are the weight, the 
effective thermal conductivity, the mass 
flow rate, and the outlet temperature for 
both the heat exchanger and heat sink in 

addition to their temperature difference. 
The results from this work were compared 
to a previous study conducted on 
Aluminium fins. The results showed that 
the coating technique improved the thermal 
conductivity of the foam with low thermal 
conductivity more than the foam with high 
thermal conductivity. The performance 
of carbon foam was much better than 
aluminum in dissipating heat, especially for 
the high thermal conductive carbon foam.  
The largest weight value of the foam was 
around 70 % of aluminum fins, while its 
thermal conductivity was 300% more.  The 
foam has the potential to radically improve 
heat transfer, thereby reducing the size and 
weight of equipment while simultaneously 
increasing its efficiency and capabilities. 
Using carbon foam as the core material for 
this application, the effective heat transfer 
was significantly increased while reducing 
the size and weight of the heat exchanger.

Performance 
evaluation of 
coated carbon 

foam material in 
heat exchanger 

applications 
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3Benghazi University, Libya

Cyrenaica is a fairly large territory 
located in the north-eastern part of 
modern Libya. It occupies an area 

of about 309,000 km2, extends about 
643,700 km E-W and 480,000 km N-S 
from the so-called Gulf of Sidra in the 
west of Libya to the great Catabathmus 
(modern-day al-Salloum in the north-west 
of Egypt) in the east. There are at least 
five principal cities in this region, which 
have massive and visible monuments, and 
have all seen some level of archaeological 
investigation (Cyrene “modern Shahat 
or Grenna”, Apollonia “modern Susa”, 
Ptolemais “modern Tolmaita”, Taucheira 
Arsinoe “modern Tocra”, and Euesperides 
or Berenice “modern Benghazi”.

Over the millennia the peoples who lived 
along the coast of Cyrenaica have left some 
remarkable evidence of their occupation, 
most visibly from the Hellenistic to early 
Islamic periods, when Cyrenaica was closely 

linked to the rest of the Mediterranean 
world by seafaring trade.

The Cyrenaica Coastal Survey (CCS), 
is a collaborative project between the 
Maritime Endangered Archaeology project 
(MarEA, based at Ulster University 
and Southampton University) and the 
Department of Antiquities (DoA) of Libya 
in partnership with the Universities of Al 
Bayda and Benghazi in Libya. The Project 
records the current condition of maritime 
sites along the Cyrenaican coast.

This presentation focuses on the results 
of the first phase of the project, which 
was carried out between ancient Phycus 
(modern Zawiet el-Hamama) and 
Kainopolis (modern Al-Ogla).

The main objectives of the first phase of 
the project were to visit and record the 
archaeological sites located in the survey 
area, assess their current condition, and 

Documenting 
endangered maritime 

heritage in Libya: 
The first phase of the 

Cyrenaica Coastal 
Survey Project (CCS)
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record the damages and threats they face.

In this phase of the project, 72 archaeological 
sites were recorded, including 14 main 
sites and 58 sub-sites. In addition, the 
underwater team conducted a survey on 3 
of these sites to explore, photograph and 

record as many submerged archaeological 
features as possible. The results of the 
first stage of the Cyrenaica Coastal Survey 
provides a snapshot of the factors of 
damages and threats that coastal heritage 
faces in Libya.
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4REGex Software Services, India
5Sri Venkateswara University, India

Malignant growth is viewed as perhaps 
of the most perilous sickness arising 
in the cells of human assemblage. 

Cancer of Respiratory organ in the lungs are 
viewed as an individual of malignant growth 
have been impacted most of the populace. 
Discovery of cellular breakdown in the lungs 
is a troublesome undertaking as there has 
all the earmarks of being a tiny development 
called knob once disease influences the lung. 
Early recognition of cellular breakdown in the 
lungs can consequently be a useful guide for 
individuals impacted of illness, the specialists 
& clinical staff giving them. In our findings, 
a profound encyclopedism hybrid method is 
ECNN-ERNN with autoencoders is proposed 
for the recognition of cellular breakdown in 
the lungs. The dataset is made by gathering 
images from different open-source and 
online entrances that force no limitations on 
use, in any event, for business purposes, 
thus giving a more secure way to utilize and 
spread such information while developing 

and conveying any sort of ML models. 
Further, we propose and assess a changed 
ECNN-ERNN model, which incorporates two 
unmistakable examinations: Study One 
and Two. Our exploratory computational 
outcomes show that our recommended 
model can distinguish Lung Cancer patients 
with an exactness of 96±1.8% (AUC = 95.2) 
and 89±0.8% (AUC = 0.877) for Studies 
One and Two, separately. Furthermore, 
we make sense of our model's expectation 
and element extraction using Extended 
Deep Learning Techniques (EDLT) serves 
to a more profound knowledge of explicit 
highlights that describe the beginning of the 
Lung Cancer infection.

The proposed model outperformed the 
existing system with parameters/metrics as 
accuracy (82.42%), error rate (0.13), val_
loss (0.41), val_accuracy (0.50), size  of 
dataset used in research (1.50 GB), No. of 
epochs (30), Time-complexity (O(n2)) and 
execution time (1022 ms).

Lung cancer data 
analytics using 

hybrid ECNN and 
ERNN techniques
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AlJIZA Municipality, Jordan

The development of sustainability 
assessment indicators has become a 
hot topic globally, while sustainability 

practices are uncontrollably growing in 
the construction industry. However, the 
construction industry itself has negative 
impacts on the environment, society, 
and the economy. Therefore, during the 
construction phase, the contractors who 
are responsible for delivering construction 
projects should have a suitably adaptable 
sustainability solution. Qualified and 
experienced contractors are, of course, 
vital for the success of construction 
projects, and measuring their performance 
with respect to sustainability during the 
construction phase is crucial. However, 
there is currently very little evidence of a 

comprehensive and integrated assessment 
approach. This research aims to properly 
devise a smoother development process 
and improve potential deliverables for the 
construction industry in Jordan. A list of 
sustainability assessment indicators was 
developed for use during the construction 
phase, to assess the performance of 
the contractors, using a review of the 
literature, surveys, and by drawing upon 
expert opinion. As a result, 78 indicators 
have been formulated, across the five 
major dimensions of environmental, 
social, economic, lean manufacturing, and 
cultural, all of which influence contractor 
performance regarding sustainability 
practices. 

Developing 
sustainability 

assessment indicators 
for measuring 
contractor’s 

performance during 
the construction 

phase of construction 
projects in Jordan
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Faced with the imperatives and 
challenges of globalization, territories 
and players are currently called upon 

to adopt innovative approaches and 
strategies for attractiveness, in order to 
be able to attract and retain all forms of 
establishments likely to bring value to the 
territory.

It is in this context that territorial identity 
currently intervenes, as a factor of 
attractiveness which makes it possible 
both to federate and mobilize local actors 
around a common objective, but also to 
differentiate and position the territory by 
compared to its competitors.

Indeed, over the past two decades, a 
new paradigm has emerged in the field 
of public management, which advocates 
place identity as a determining element of 
territorial differentiation, recognition and 
commodification. 

This new trend has marked the beginning 
of a new paradigm where the territory is 
no longer confined to the sole functions of 

production and residence, but is considered 
as a constructed space resulting from a 
collective process.

By strengthening social cohesion and the 
feeling of belonging, territorial identity 
helps to boost the image of the territory 
and above all to guarantee coordination 
between its different economic sectors.

Thus, the central question addressed 
by this article is to understand how 
the instrumentalization of territorial 
identity is currently being done to serve 
attractiveness.

To answer this, we will first proceed to a 
definition of the concepts of attractiveness 
and territorial identity, in order to establish 
the links that unite them and the resulting 
implications.

Secondly, we will try to approach and 
understand the different strategies 
currently deployed by public management, 
to use identity for attractiveness and 
competitiveness objectives.

The instrumentalization 
of territorial identity 

in the service of 
attractiveness: A 

benchmarking approach
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Black phosphorene, as the first two-
dimensional phase of phosphorus, 
has grabbed a great deal of interest 

due to its fascinating intrinsic properties, 
including in-plane structural anisotropy, 
finite band-gap, and high carrier mobility. 
These features make it a viable candidate 
in extensive applications. However, as both 
experimental and computational works 
show, the air sensitivity of phosphorene 
remains the major challenge facing its large-
scale production, which seriously hinders 
its incorporation into practical devices. 
To unravel this thorny issue, extensive 
research has been conducted over the 
past few years, aimed at understanding 
the atomic-level chemical degradation of 

phosphorene as well as possible chemical 
and physical passivation strategies. Here, 
we provide an in-depth review of recent 
theoretical and experimental advances in 
the proposed degradation mechanisms 
and plausible methods devoted to 
addressing phosphorene air instability 
concerns. Special attention is given to 
recent research efforts on passivation 
techniques in addition to exploring the 
advantages of using phosphorene as a new 
candidate in advanced battery negative 
electrodes. Finally, an insightful outlook of 
opportunities, prospects, and challenges 
of phosphorene stability towards long-
term utilization is cast.

Development of new 
electrode materials 
based on 2D black 
phosphorene for 

high energy density 
Li-ion batteries
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One of the biggest problems in the 
world is the scarcity of water and 
electricity. To meet rising demand, 

researchers are concentrating on integrated 
power and desalination plants. The majority 
of research has concentrated on fossil-fuel-
fired power plants; however, few studies 
have considered solar energy for it. For this, 
a techno-economic and sensitivity analysis 
of seawater desalination using solar energy 
is investigated in this work in the coastal 
region of Morocco. The CSP part consists of 
a large-scale parabolic trough technology 
using VP1 as heat transfer fluid, integrated 
with a Rankine cycle power block by using 
seawater as cooling fluid in the condenser. 
As for the desalination part, it consists of 
a Direct Contact Membrane Distillation 

System based on heat and mass transfer 
equations, and is solved numerically by 
MATLAB software; The study's findings 
revealed that The CSP plant's electricity 
generation increased as DNI increased, 
the annual energy production and the 
annual water usage was 322.77 GWh 
and 1,088,717 m3 respectively. The real 
and nominal Levelized cost of energy was 
discovered to be 13.61 ¢/kWh and 17.04 
¢/kWh respectively. While, the desalination 
System unit's freshwater production is 
low in winter and high in summer, which 
is completely reasonable as it is directly 
linked to the amount of solar irradiance 
the freshwater production cost is around 
0.98 $/m3.

Modeling large-scale 
solar desalination with 
membrane distillation 
driven by concentrated 

solar power plant 
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In this study, we develop a well-balanced 
positivity-preserving unstructured 
numerical method for modelling the 

coupled system of shallow water flow 
and solute transport with source terms 
due to variable bottom topography, 
bottom friction effects and diffusion. 
New well-balanced positivity preserving 
discretization techniques are developed for 
the water surface elevation and the scalar 
concentration. In the absence of source 
terms of the passive pollutant, the constant 
concentration states are preserved in space 
and time over complex topography for 
any hydrodynamic field of the flow. Novel 

discretization technique for the diffusion 
term is proposed to ensure the positivity 
of the scalar concentration. Piecewise 
linear reconstructions techniques are 
proposed for the water surface elevation 
and concentration to ensure the discrete 
maximum-minimum principle for the solute 
concentration. Our techniques are validated 
using numerical examples, where we test 
the well-balanced and positivity properties 
of the proposed numerical method and its 
robustness in predicting the solutions of 
the coupled model of shallow water flow 
and solute transport. 

A structure preserving 
finite volume method 

for surface water 
flows with transport 

processes 
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The building architecture significantly 
affects the energy consumption of 
buildings. In this paper, we study the 

effect of using U-shape exterior walls on 
energy consumption. The main target is 
to evaluate the impact of this parameter 
on heating and cooling loads for a small 
building model in Tetouan, Morocco (an 
administrative building divided into 2 
zones, the effective area is 27 m2). In this 
context, a parametric study was carried 
out by the TRNSYS software 18, in order to 
evaluate the efficiency of using this form 
of exterior walls according to two selected 
criteria: the orientation of the exterior 
wall and the depth of the U-shape. More 
precisely, five values of the U-shape depth 
were studied for each orientation (South, 
North, South-east, and South-west), in 

six climate zones in Morocco presenting 
different climate conditions. In this sense, 
126 simulations were done to have as a 
result the heating and cooling load for each 
scenario. The results showed a significant 
difference in the total load of the building 
model using different depths of the U-shape 
exterior walls in different orientations. We 
found that the U-shape parameter modified 
in the exterior walls is more efficient in 
zones characterized by a cold to moderate 
climate, namely, Ifran, Rabat, and Tangier 
(the maximum reduction of heating and 
cooling demand varies from 3.6 to 14% 
depending on the climate zone). Also, a 
maximum reduction in the total heating 
and cooling consumption is noticeable in 
zones with a hot climate which fluctuates 
between 1.9 and 3.1%.

Effect analysis of 
U-shape exterior 
walls on energy 
consumption of 

building: The case 
of Morocco  
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This study aimed at investigating the 
effects of ZnAl2O4 nanopowders on 
polymer-based nanocomposites. The 

nanopowders were synthesized by the 
precipitation method. The nanopowders 
were distributed into the polymer 
matrix via solution casting to prepare 
nanocomposite films. The nanocomposites 
films were studied for their structure, 
morphology, optical, luminescence and 
thermal properties. The X-ray diffraction 
(XRD) confirmed the orthorhombic for 
semi-crystalline PCL and cubic structure 
ZnAl2O4 nanopowders in the prepared 

nanocomposite films. The morphology 
changed from aggregated particles 
to smaller homogenous spherical-like 
structures.  The differential scanning 
calorimetry (DSC) showed that the 
degree of crystallinity of nanocomposites 
films increased in the presence of the 
nanopowders. Nanocomposites displayed 
poor thermal stability compared to the 
polymer. Photoluminescence (PL) showed 
improved luminescence intensity of 
nanocomposite films compared to the 
polymer.

Characterization of 
the incorporated 

ZnAl2O4 doped with 
Sm3+ nanopowders 

into PCL matrix 
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Laser enabled additive manufacturing 
of functional alloys has gained great 
interest due the ability to print-on 

demand using various materials. The 
advantages of the technology include 
increase complexity, reduction is part weight 
and an ability to print difficult materials 
such as titanium alloys and high entropy 
alloys. The work will address the powder 
bed fusion of AlSI10Mg and Ti-6Al-4V and 
the direct energy deposition of high entropy 
alloys from design, materials, processing, 
and post processing, which includes heat 
treatment and surface polishing, with 
the aim to develop parts that are ready 
for industrial applications. The CSIR has 
developed in-house capabilities in building 

metal 3D printers and the results obtained 
in the optimization of these systems 
will be showcased in this presentation. 
The results will include metallurgical 
analysis, X-ray diffraction analysis, X-ray 
photoelectron spectroscopy, electron 
backscatter diffraction, tensile, fatigue 
and fracture properties analysis. Data 
analysis has revealed that the additively 
manufactured samples properties were 
comparable and, in some instances, better 
than the conventional manufacturing 
methods. The results have led to multiple 
parts being 3D printed on our machines for 
industrial applications in the rail, energy 
and aerospace industries in South Africa.

Laser additive 
manufacturing 
of metal alloys 
for industrial 
applications 
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The p-toluenediamine (TDA) is a 
precursor agent, which is widely used 
in oxidative hair dye formulations. 

Its oxidant form reacts with one or more 
couplers in an alkaline medium to produce 
a certain color. During application, topical 
products can be absorbed, leading to 
systemic effects in the organism exposed 
to them. To assess the toxicity of the 
penetrated part, five oxidative hair dyes 
containing p-toluenediamine sulfate as 
the precursor were analyzed invitro. The 
selected dyes were the most widely used 
brands in the markets. The solutions of the 
dyes which represented the absorbed part 
of the hair dye were prepared by Franz 
cell. Varied concentrations of solutions 
dyes were added to the human kidney cell 
line (HEK293T) to evaluate the cytotoxicity 
and genotoxicity. The cytotoxic effect was 
measured by Thiazolyl Blue Tetrazolium 
Bromide assay (MTT assay), whereas the 
genotoxicity was detected by Micronucleus 
test. The MTT assay showed inducing cell 

proliferation exposed to different hair dye 
solution safter incubation for 24 hours. The 
induction was significant with formulations 
1,3,4, and 5. The maximal growth reached 
180% with hair dye 1, while the decrease 
in growth rate appeared with hair dye 
2. Micronucleus test on HEK293T cell 
line showed a significant increase in the 
number of micronuclei in all treatments 
with different potencies according to the 
formula. The micronucleated cells ranged 
between 2.5-4.2-fold compared to the 
control. The highest value appeared with 
hair dye 3, with micronucleated cells 
approximately 4.2-fold; in contrast, the 
increase was the lowest with hair dye 2. 
Therefore, hair dye - 2 did not show ability 
to induce proliferation and micronucleated 
cells significantly, so it was considered the 
least genotoxic among the studied hair 
dyes. In conclusion, the absorbed amount 
of hair dye containing TDA could induce the 
growth rate of cells and cause a genotoxic 
effect.

p-Toluenediamine 
hair dyes induce 

cellular proliferation 
and genotoxicity
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Our study aimed at analyzing the 
performance of natural dyes as 
sensitizers in dye-sensitized solar 

cells. It was guided by two objectives: 
to analyze the dependence of the power 
conversion efficiency of the solar cell on 
the type of dye; to assess if the power 
conversion efficiency of the solar cell is 
dependent on the pH of the dye. It was 
conducted at Mbarara University of Science 
and Technology electronic laboratory. Dye-
sensitized solar cells were fabricated using 
natural dyes extracted from Aloe Vera, 
Wandering Jew, and Close Up Red Flower. 
Other materials include: titanium (IV) 
oxide nanopowder (TiO2) - 21 nm particle 
size (TEM), ≥ 99.5 % trace metals basis 
(Evoniks Aeroxide P25); sodium hydroxide 
(NaOH) and one molar dilute nitric acid as 
reagents; Triton X-100 as a binder, one 
molar potassium iodide solution as the 

electrolyte, distilled water as an extracting 
solvent, Pilkington TEC glass lite, 2.5 cm 
× 2.5 cm × 3 mm with an active area of 
4.0 cm2 selected as the substrate for TiO2 
and graphite films; pipette, filter papers, 
binder clips, and tape.

It was found out that for each of the three 
dyes extracted, the peak efficiencies of the 
DSSCs were all about the same (for Aloe 
Vera it was 4.2 x 10-7; for Wandering Jew it 
was 5.2 x 10-7; and for Close Up Red flower 
it was 4.3 x 10-7), though these peaks 
were attained at a different pH for each 
dye (pH 9.39, 5.46, 7.08, respectively). 
These results agree with Shanmugam, 
Manoharan, Anandan, and Murugan (2013) 
that dyes have different power conversion 
efficiencies. It was concluded that the type 
and pH of the dye used to fabricate a solar 
cell has a great effect on its performance.

Analysis of the 
performance of 
natural dyes as 

sensitizers in solar 
cells 






















































































































































































































































































































