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Glaze Coating Technology to Prevent Discoloration of Removable Acrylic Denture
Bases

Hoaida Shawi* 1, Suha Alhinqari !, Wijdan Abu Zayd !, Zainal Arifin Ahmad 2

!Department of Dental Technology, Faculty of Medical Technology, University of Zawia, Libya.
2School of Materials and Mineral Resources Engineering, Engineering Campus, Universiti Sains Malaysia,
14300 Nibong Tebal, Penang, Malaysia
Corresponding email: h.shawi@zu.edu.ly

Abstract

Color change in complete removable dentures is a major aesthetic and psychological concern
for patients. Discoloration is influenced by daily exposure to chromogenic beverages,
inadequate denture hygiene, and surface roughness that promotes pigment penetration and
microbial adhesion. Therefore, practical approaches are needed to improve denture resistance
to staining while maintaining ease of application and clinical usability .This study aimed to
investigate the degree of color change in removable complete dentures under staining
conditions, evaluate the effectiveness of a glaze coating in reducing color alteration using
immersion in an SPF (simulated body fluid) solution, compare color stability between glazed
and non-glazed dentures under identical experimental conditions, and assess the potential
clinical benefit of glaze as a protective surface treatment to minimize denture discoloration.
Complete removable dentures were fabricated using acrylic resin. The process involves
mixing powdered poly methyl methacrylate with liquid methyl methacrylate using a flask
technique. The mandibular (lower) denture base was coated with an acrylic-compatible glaze
layer, while the maxillary (upper) denture base was left uncoated as a control. After
fabrication and surface finishing, both upper and lower were thoroughly cleaned and dried
to remove contaminants. Then, dentures were immersed in an SPF (staining solution) under
standardized laboratory conditions, with full submersion and controlled temperature for two
months. The immersion protocol was performed in accordance with ISO. After completion of
the immersion period, dentures were removed, rinsed with distilled water, and color
measurements were taken to compare the coated and uncoated dentures. Results showed that
color stability was markedly better in the case of glazed denture bases without any noticeable
changes in color in comparison to unglazed denture bases. From the results obtained, it is safe
to assume that glazing makes the surface of the denture bases smoother, more resistant to
pigment infiltration, and less porous. It can be concluded that surface glazing is one of the
best surface treatments that enhances the color stability of acrylic complete dentures.
Keywords. Complete denture, acrylic resin, glaze materials, discoloration.
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Digital Transformation as a Platform for Health Integration: A Multi-Stakeholder
Assessment of EMR Implementation in Libyan Healthcare Institutions

Ahlam Althabet'*, Ramadan Edlew 2

! Department of Medical Biotechnology, Faculty of Health Sciences, Al-Jafara University, Alzahra, Libya
2The Health Services Administration of Janzour
Corresponding email: ahlamsadeg@aju.edu.ly

Abstract:

Electronic Medical Record (EMR) systems are essential to modernizing healthcare by
enhancing data accuracy, patient safety, and operational efficiency. However, in Libya, EMR
adoption remains limited due to infrastructural, financial, and skill-based barriers, hindering
the transition from paper-based to digital health information systems. This study aimed to
evaluate the current state of EMR implementation in Libyan healthcare institutions, identify
key challenges and facilitators, and propose strategies for sustainable adoption. A cross-
sectional survey was conducted from February to September 2025 using Google Forms,
targeting 150 healthcare professionals across various institutions. The questionnaire assessed
sociodemographic characteristics, EMR usage, perceived benefits, and barriers. Data were
analyzed using SPSS version 26, employing descriptive statistics. Only 9.3% of institutions
reported EMR use, and 71.3% of respondents never used the system daily. Logistic regression
identified training level (OR=2.34, p<0.001) and IT infrastructure adequacy (OR=2.51, p<0.001)
as significant predictors of recommending EMR expansion. Major barriers included poor IT
infrastructure (90%), insufficient training (75%), and resistance to change (40%). Positive
aspects included perceived reductions in medical errors (51.9% agreement), improved
efficiency (52.6%), and enhanced communication (82%). An overwhelming 88%
recommended expanding EMR use. EMR implementation in Libya presents significant
hurdles but holds promise for healthcare improvement. Recommendations include investing
in infrastructure, training, and policy reforms, and the potential integration of artificial
intelligence for advanced data analytics. Integrating digital health competencies into medical
education is also highlighted as a vital step toward ensuring the sustainability of health
research and practice in Libya. This study provides visions for policymakers to foster digital
health transformation in resource-limited settings.

Keywords: Digital Transformation; Electronic Medical Records (EMR); Digital Health; Libya;

Healthcare Informatics; Knowledge Integration.
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Innovative Pharmaceutical Applications of Actinomycetes: A Bridge Between
Microbiology and Drug Discovery

Bushra Aboukhadeer'®, Maryam Altounsi? Mayarah Saed!, Wiam Omar!, Namariq Suwan?,
Raniyah Aoun!

Department of Medical Laboratory, Faculty of Health Sciences, University of Aljafara, Libya
The Libyan Center for Medical Research, Al Zawia, Libya
Corresponding email. ebushra28@gmail.com

Abstract

The global health crisis of antimicrobial resistance (AMR) has reignited interest in exploring
untapped natural sources for new bioactive compounds. Actinomycetes, particularly the
genus Streptomyces, have historically been a cornerstone of antibiotic discovery, yet the vast
majority of their biosynthetic potential remains unexplored. This study was designed to
isolate and identify actinomycete strains from a previously under-explored region—
agricultural soil in Sabha, Libya—and to rigorously evaluate the antimicrobial potential of
their secondary metabolites against a panel of clinically relevant multidrug-resistant
pathogens. Soil samples were collected from the rhizosphere in Sabha. Following isolation
and purification at Sabha University, the strains underwent confirmatory characterization at
the Medical Research Center in Zawiya. The antimicrobial activity of crude ethyl acetate
extracts was then assessed using the disk diffusion method, followed by the determination of
Minimum Inhibitory Concentration (MIC) and Minimum Bactericidal/Fungicidal
Concentration (MBC/MFC) values against a panel of bacteria and fungi. The crude extract
from the isolated actinomycete strain displayed notable, spectrum-dependent antimicrobial
activity. A key finding was its potent effect against a multidrug-resistant clinical isolate
of Klebsiella pneumoniae, with an efficacy statistically comparable to the standard antibiotic
Levofloxacin. Even more strikingly, the extract demonstrated statistically superior activity
against a clinical isolate of Aspergillus fumigatus when compared to the standard antifungal
drug  Fluconazole.  Activity = against Staphylococcus  aureus, Escherichia  coli,
and Pseudomonas aeruginosa was moderate to limited under the tested conditions. Our
findings confirm that actinomycetes inhabiting Libyan agricultural soils represent a promising
and potentially rich source of antimicrobial compounds. The significant activity observed
against formidable pathogens like multidrug-resistant K. pneumoniae and A. fumigatus is
particularly encouraging. This work underscores the critical need for further investigations,
including the bioassay-guided purification of the active compounds and detailed elucidation
of their mechanisms of action, to fully harness their therapeutic potential.

Keywords: Actinomycetes, Antimicrobial Resistance, Libyan soil, Multidrug-resistant.
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An Innovative Design of a Groundwater Salinity Treatment System Based on the
Integration of Electromagnetic Effects and Volcanic Rocks

Aboalgasem Alakhdar*, * Salsabeel Al-ahrash 2

1Geological Engineering Department, Faculty of Engineering jadu, Nalut University, Libya
2Health, Safety &Environment, Specific Training Centre for Oil Industries at Zawia, Libya
Corresponding email: a.alakhdar@nu.edu.ly

Abstract

Groundwater salinization caused by seawater intrusion is a major environmental challenge in
coastal regions of Libya, leading to deterioration in water quality and reduced agricultural
productivity. Conventional desalination technologies are often costly and energy-intensive,
creating the need for alternative, low-cost, and environmentally sustainable solutions. This
study aims to develop an innovative treatment system design based on the integration of
electromagnetic effects and locally available volcanic rocks, with basalt adopted as a
representative material, to improve groundwater quality by reducing salinity levels. A
laboratory-scale treatment system was designed, consisting of two main stages. In the first
stage, saline groundwater was exposed to an electromagnetic field using aluminum electrodes
to enhance ion mobility and promote precipitation processes. In the second stage, volcanic
rock powder was added as a catalytic medium, providing effective nucleation sites for salt
precipitation. The system was tested on groundwater samples with high total dissolved solids
(TDS), and the effect of reaction time on removal efficiency was systematically evaluated.
Mineralogical analysis of the precipitate was also conducted to identify its composition.
The results demonstrated a significant reduction in total dissolved solids (TDS), along with
noticeable decreases in sodium, chloride, calcium, and magnesium concentrations.
Mineralogical analysis revealed that the formed precipitate contained a high proportion of
sodium chloride, supporting a precipitation-based removal mechanism. Additionally,
increasing reaction time improved the efficiency of TDS removal within defined operational
limits, enabling the development of an operational framework for optimal system
performance. The proposed system represents an innovative, cost-effective, and
environmentally friendly approach for treating saline groundwater. Its design demonstrates
strong potential for practical application in coastal areas affected by salinity, offering a
scalable and sustainable alternative to conventional treatment methods.

Keywords. Groundwater Salinization, Electromagnetic Treatment, Volcanic Rocks, Total
Dissolved Solids
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Antibacterial Activity of green copper oxide nanoparticles synthesized by Malva
parviflora and Mentha Piperita L. leaves- a Comparative study

Wedad Baraga®*, Fatma Shtewia, Awatif Tarrousha, Wedad Al-Adiwisha

Chemistry Department, Faculty of Science, University of Zawia, 16418, Libya
Correspondence Email: w.barag@zu.edu.ly

Abstract

Antibacterial resistance demands an advanced approach to enhance the effectiveness of
current therapeutics alongside antibiotic generation. The green synthesized copper oxide
nanoparticles (CuONPs) have gained much attention due to their antibacterial activity, good
conductivity, catalytic activity, and chemical stability. In our current study, we explored the
capabilities of two plants, Malva parviflora and Mentha Piperita, to assess and contrast their
potential for synthesizing copper oxide nanoparticles and efficacy in antibacterial activity. The
maximum synthesis of CuONPs was analyzed by a UV-Vis spectrophotometer by optimizing
various parameters like concentration of copper sulfate, plant extract, temperature, and pH.
The SPR band with a maximum of 250-350 nm indicates the formation of CuONPs. The SEM
showed that CuONPs were spherical. The results confirmed that synthesized Ma-CuONPs
and Me-CuONPs showed a significantly better antibacterial agent as compared with Gram-
positive strains than with Gram-negative strains. The study has shown that the promising
antibacterial activity of Ma-CuONPs has a high zone of inhibition against Staphylococcus
aureus compared with Me-CuONPs, where Ma-CuONPs showed (30mm), while Me-CuONPs
showed (22mm). It concluded that the synthesized Ma-CuONPs have exhibited higher
antibacterial activity against Staphylococcus aureus as compared to the ciprofloxacin and
could be used in the future for medical applications.

Keywords: Antibacterial activity, Green synthesized copper oxide nanoparticles (CuONPs),
Malva parviflora, Mentha piperita
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Portable Hand Vein Finder System Based on Near-Infrared Illumination

Najat Boufa*, Aboubakr Ammar, Aziza Qashout, Salma AlKadaa

Department of Biomedical Engineering, Faculty of Medical Technology, University of Zawia, Libya
Corresponding Email. n.boufa@zu.edu.ly

Abstract

Vein visualisation is a critical requirement in many medical procedures, particularly
venipuncture, where accurate identification of subcutaneous veins can reduce patient
discomfort and procedure failure. Conventional techniques rely heavily on manual
techniques, which can be challenging in cases involving difficult vein access. Near-infrared
(NIR) imaging offers a non-invasive solution for enhancing vein visibility beneath the skin. In
this project, a portable near-infrared vein finder system was designed and implemented using
a 64-bit Raspberry Pi, an HBVCAM near-infrared camera, twelve 850 nm NIR LEDs for
uniform illumination, and a TFT LCD for real-time visualisation. The system captures near-
infrared images of the skin, processes them using image enhancement techniques on the
Raspberry Pi, and displays the enhanced vein patterns in real time. A 5 V power bank was
used to provide portable power to the system. The experimental evaluation demonstrated that
the proposed system successfully produced clear, high-quality near-infrared images, enabling
effective visualisation of subcutaneous veins. The 850 nm illumination and multi-LED
configuration provided sufficient tissue penetration and uniform lighting. The system
effectively visualised veins in both light and dark skin tones, with higher contrast observed
in light skin and slightly reduced but still distinguishable vein patterns in dark skin. Real-time
image acquisition and processing were achieved without noticeable delay. The proposed vein
finder system proved to be a low-cost, portable, and non-invasive solution for vein
visualisation. The results confirm the feasibility of using near-infrared imaging and embedded
processing for real-time biomedical applications. The system provides a solid foundation for
further enhancements and future development, ultimately supporting clinical and
educational applications.

Keywords: Near-infrared imaging, Vein visualisation, Biomedical imaging, Raspberry Pi.


mailto:n.boufa@zu.edu.ly

10 International Conference on the Integration of
Sciences

phall G oS patall Lot 250

Readiness of Healthcare Providers for Using Artificial Intelligence in the
Healthcare System of Zawia, Libya

Khadija Ali Alkadea*, Asmahan Alamin Krayem

Department of Medical Laboratory Sciences, Faculty of Medical Technology, University of Alzawia.
k.alkadea@zu.edu.ly

Abstract

Artificial Intelligence (Al) is transforming healthcare globally, reshaping how services will be
delivered in the future. However, the readiness of healthcare providers to adopt Al has not
been widely studied in fragile health systems such as Libya. This study aimed to assess the
readiness, attitudes, and knowledge of healthcare providers in Zawia, Libya, regarding the
application of Al in clinical practice. A quantitative cross-sectional survey was conducted
among 350 healthcare providers, including physicians, nurses, and laboratory technicians,
working in facilities under the Ministry of Health in the Az-Zawiya district. Data were
collected using a validated electronic questionnaire comprising 36 items covering
demographics (6), knowledge of Al (12), attitudes toward Al (7), and willingness to
implement Al (11). Statistical analysis included descriptive measures and multiple logistic
regression using SPSS version 19. Most respondents were female (90.0%), with the largest age
group between 23-37 years (56.0%). Laboratory technicians represented the majority (58.0%),
followed by physicians (29.0%) and nurses (13.0%). The mean knowledge score of Al was
59.0%, with 36.0% reporting high knowledge, 52.0% moderate, and 12.0% low. Attitudes
toward AI were generally positive (mean 3.3/5), though concerns about its impact on
employment scored 3.1/5. Readiness to implement Al averaged 3.0/5, reflecting moderate
perceived benefit. Findings highlight the need to strengthen Libya’s health sector
preparedness for Al adoption through systemic interventions, including national training
programs tailored to professions, mentorship initiatives, and a comprehensive digital health
transformation strategy aligned with Libya’s future vision (2030/2040). Further research
should explore institutional and organizational factors influencing readiness.

Keywords. Artificial Intelligence, Knowledge, Attitudes, Readiness, Healthcare Professionals,
Zawia, Libya.

10


mailto:k.alkadea@zu.edu.ly

10 International Conference on the Integration of
Sciences

phall G oS patall Lot 250

¢ >
o] B
- f.'w) )

oy o

Cross-Disciplinary Optimization of Autonomous Environmental Monitoring
Systems: Integrating Electrochemical Sensing and Low-Power Electronics via
Pearson-RSM-NSGA-II Frameworks

Abdelgader A. Alsalhin!?, Khalefa A. Faneer'+, Hamza Al-Bukhari?

1High Institute of Science and Technology, Bent Baya, Wadi Al Ajal, Libya
2Florida Institution of Technology Melbourne, Florida, USA
3Department of Computer Networks, Faculty of Information Technology, Al-Margib University, Al-Khoms,
Libya
Corresponding Email. kfaneer@gmail.com

Abstract

The Great Man-Made River (GMMR) constitutes a vital 4,000-km network of prestressed
concrete cylinder pipes (PCCP) essential for Libya’s water security. Despite its scale, the
infrastructure faces catastrophic failures driven by chloride-induced corrosion of prestressed
wires within aggressive Saharan soil. This study proposes a novel "Integrated Cognitive
Pipeline" architecture that employs Response Surface Methodology (RSM) as a high-fidelity
surrogate modeling engine to ensure long-term structural integrity. The novelty of this
approach lies in its ability to resolve interdisciplinary conflicts between Chemical Engineering
goals, such as maximizing cathodic protection effectiveness, and Electrical Engineering
constraints, including sensor battery depletion and electromagnetic signal interference in RE-
harsh desert environments. By optimizing a multidimensional design space —where input
factors like geometrical IDE gap width, sampling frequency, and CP excitation voltage are
mapped against responses such as polarization resistance (Rp) and signal-to-noise ratio—the
framework delivers a Pareto-optimal sensor deployment strategy. Integrating RSM with
Bayesian multi-rate sensor fusion allows the system to supplement physical acoustic emission
(AE) hits with "soft sensor" environmental data, enabling predictive maintenance. This
cognitive decision-making loop significantly reduces the logistical burden of physical
inspections in remote desert regions. Beyond technical efficiency, this optimization serves as
a critical sustainability intervention within the "Water-Energy-Food Nexus" framework. By
achieving an estimated 10% reduction in water loss and pumping energy, the RSM-optimized
system safeguards the finite Nubian Sandstone Aquifer, demonstrating that the "Integration
of Sciences" is the only viable path to securing complex infrastructure resilience in the 21st
century.

Keywords. Corrosion pipeline, electrical engineering, chemical engineering, RSM, integration
of science.
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The Future of Artificial Intelligence Applications in Developing University
Education SKkills

Ameer Ageed Kadhim Al-Ardawe

Faculty of Administration and Economics, University of Kufa
ameera.alardawe@uokufa.edu.iq

Abstract

University education, in the context of globalization and economic, environmental, and social
development, coupled with the rapidly growing capabilities and skills in artificial intelligence
applications in our time, has become essential to keep pace with modern tools and
technologies that significantly impact the learning environment and university education.
This includes developing students' skills and motivating them to complete their university
education remotely. This research aims to provide a clear vision of the future of artificial
intelligence applications and their role in improving the quality of university education by
employing smart technologies in teaching, training, and university assessment. The
importance of this research lies in the contribution of artificial intelligence applications to
developing numerous skills among university students, such as critical thinking, problem-
solving, self-learning, and scientific research, in addition to enhancing the digital and
technological skills required by the modern job market. Furthermore, smart systems help
provide an interactive learning environment that analyzes students' needs and delivers
educational content appropriate to their abilities and academic levels. It is expected that the
reliance on artificial intelligence in universities will increase in the future through the use of
smart educational aids, personalized learning, virtual reality, and educational data analysis,
which will positively impact the efficiency of education and its outcomes. Despite the
numerous advantages of these applications, their use faces several challenges, including the
need for a sophisticated technological infrastructure, qualified teaching staff, and ensuring
the ethical use of modern technologies. In conclusion, artificial intelligence represents a
promising future for developing university education and enhancing students' skills. This
necessitates that universities adopt modern strategies that keep pace with digital
transformation and support innovation and creativity in the educational process.

Keywords. Artificial Intelligence, Applications, Developing University, Education, Skills.
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A Secure Fragile Watermarking Scheme for Medical Image
Authentication 2025-2026
Menna Oryith, Ali Elrowayati*

Department of Computer Science, Faculty of Information Technology, Misurata University, Misurata,
Libya

Email: elrowavati@yahoo.com

Abstract

Medical image exchange through telemedicine and e-health systems increases the risk of
unauthorized modification, privacy violations, and integrity attacks. This research proposes
a secure, fragile watermarking framework that integrates ROI/RONI analysis, SHA-256
hashing, ECC-DNA encryption, and blockchain technology for medical image authentication.
The encrypted watermark is embedded within the Region of Non-Interest (RONI) using LSB
techniques while preserving diagnostic image quality. Blockchain is employed to provide
immutable verification records and enhance traceability. Experimental evaluation using brain
MRI datasets demonstrated high image quality and authentication performance, achieving a
PSNR of 52.91 dB and an SSIM of 0.988, while accurately detecting image tampering. The
proposed framework offers a practical and lightweight solution for secure medical image
management in modern healthcare environments.

Keywords. Medical Image Security, Fragile Watermarking, Blockchain, DNA Cryptography.
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An Integrative Al-Based Model for Enhancing Interdisciplinary Integration in
Learning and Scientific Research: A Field Study on Graduate Students at the
Libyan Academy - Janzour

Sara Daw Abudawia*!, Hamida Misbah Saleh 1, Asma Al-Hadi Billayl 2, Musab Ali El-Nefati !
IHigher Institute of Industrial Technology, Al-Najila, Libya
2Computer Science Department, University of Aljfara, Libya

Corresponding email. Sara.daw.127@gmail.com

Abstract

The rapid evolution of artificial intelligence (AI) technologies has fundamentally transformed
higher education and scientific research, creating new opportunities to enhance
interdisciplinary learning and cognitive integration across diverse scientific fields. This study
aimed to develop and evaluate an integrative Al-based model for analyzing the impact of Al
tools on interdisciplinary learning and research among graduate students at the Libyan
Academy - Janzour. A descriptive-analytical approach was adopted, and data were collected
from a sample of 94 master’s and doctoral students using a purpose-designed questionnaire.
Reliability testing demonstrated a high degree of internal consistency, with a Cronbach’s
alpha coefficient of 0.912. Descriptive analysis revealed that participants exhibited a high level
of digital proficiency (mean =3.92, SD = 0.64). The use of Al tools was found to have a strong
positive impact on the quality of scientific research and productivity (mean =4.15, SD = 0.58),
as well as on interdisciplinary integration (mean = 3.88, SD = 0.71). Inferential analysis
indicated no statistically significant differences in participants’ attitudes toward the proposed
model attributable to academic specialization (F = 1.42, p = 0.241) or academic level (t = 0.85,
p = 0.398), confirming the model’s applicability across disciplines and academic stages.
Furthermore, a strong, statistically significant positive correlation was observed between
digital proficiency and interdisciplinary research integration (r = 0.684, p < 0.001),
underscoring the role of digital skills in enabling effective use of Al tools for producing
integrated, cross-disciplinary research. The findings confirm that Al represents an effective
instrument for fostering integration among scientific disciplines and improving the efficiency
of research, knowledge exchange, and academic collaboration. This study contributes to the
growing body of literature on Al in higher education and provides a practical framework for
developing smart academic environments that support interdisciplinary learning and
scientific research.

Keywords: Artificial Intelligence; Interdisciplinary Integration; Interdisciplinary Learning.
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Integrating Artificial Intelligence (AI) in Ophthalmology in Libya: A
Deep Learning Approach for Automated Ocular Toxoplasmosis
Diagnosis
Fatima Agaeeb*,, Fathi Agaeeb,

1Department of Microbiology, Faculty of Medicine, Al-Mergeb university, AL-Kumes, Libya
2Department of Ophthalmology, Teaching Al-kumes Hospital, Al-Kumes, Libya,

Corresponding Email: fatimafathi5555@gmail.com

Abstract

Ocular Toxoplasmosis (OT) a vision-threatening retinal infection caused by the protozoa
parasite Toxoplasma gondii, demands timely diagnosis to prevent vision loss. The
ophthalmologists in Libya still rely on Manual retinal image analysis which is labor-intensive
and variable, while existing Deep Learning models often fail to balance local details and global
context in Medical Image Classification. This study proposes the adoption and clinical
integration of RetinaCoAt, a Hybrid Deep Learning Model based on the CoAtNet
Architecture, for Automated Diagnosis of Ocular Toxoplasmosis, integrating local and global
features in Retinal Image Analysis. RetinaCoAt combines Convolutional Neural Networks
(CNN s) for local pathological pattern detection with Transformer Models using multi-head
self-attention for global context. Enhanced by residual connections and optimized
tokenization. Developed and trained in advanced technological settings on a massive dataset
of over 50,000 (healthy vs. unhealthy), RetinaCoAt effectively bridges the gap between local
clinical details and global context by synergizing Convolutional Neural Networks (CNNs)
with Transformer models benchmarked against VGG16, CNNs, and ResNet. RetinaCoAt
achieved 98% accuracy in Medical Image Classification, outperforming VGG16 (96.87%),
CNNs (95%), and ResNet (93.75%), due to its robust CNN-Transformer synergy. RetinaCoAt
advances Automated Diagnosis of Ocular Toxoplasmosis, with potential for broader retinal
pathology detection. This paper outlines a strategic framework for transferring this advanced
biomedical innovation to Libya, demonstrating how high-accuracy Al tools can revolutionize
local diagnostic practices, eliminate human error, and foster cognitive integration between
global technological advancements and local ophthalmology needs.

Keywords: Ocular Toxoplasmosis; Deep Learning; Automated Diagnosis; CNNs;
Transformer Models.
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Dental Caries Detection from Panoramic X-Ray Using Convolutional
Neural Network Models
Ahlam O. Alshwerf!, Ali A. Elrowayati?*

Department of Computer Science, Libyan Academy, Misurata, Libya
2Department of Electronic Engineering, College of Industrial Technology, Misurata, Libya
elrowayati@yahoo.com

Abstract

Early detection of dental caries is important to prevent advanced disease and guide clinical
treatment. Although panoramic radiographs are common in dental practice, identifying caries
on these images can be difficult due to low contrast, noise, and overlapping anatomy. This
study presents a deep learning method using a feature-level stacking ensemble to improve
caries detection in panoramic radiographs. Three neural networks, ResNet50, DenseNet121,
and InceptionV3, were used to extract deep features, which were then combined using an
XGBoost meta-learner. The model was developed on 1,488 images and evaluated on a separate
external clinical dataset of 120 radiographs. On the external test set, the ensemble model
achieved 92% accuracy, 93% sensitivity (95% CI: 82.7-97.1%), 90.8% specificity (95% CI: 81.3—-
95.7%), and 94% AUC (95% CI: 0.894-0.986). Additionally, Grad-CAM analysis showed that
the model focused its predictions on clinically relevant dental areas. These results indicate
that combining features through a stacking approach improves diagnostic accuracy and
model reliability, making it a useful decision-support tool for routine panoramic caries
screening.

Keywords. Convolutional Neural Network, Dental Caries Detection, Ensemble Deep
Learning, Grad-CAM, Stacking.
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The Media Representations of Libya in International Press Discourse:
A Corpus-Assisted Critical Discourse Study

Khawla Alhaddad

Department of Applied Linguistics, Faculty of Arts, Misurata University, Misurata, Libya
memskhawla@gmail.com

Abstract

This exploratory study aims to deconstruct the underlying media representations of Libya
within international journalistic discourse during 2025. It conducts a comparative analysis
between the American press, represented by The New York Times, and the European Union
press, represented by Politico Europe. Situated within descriptive, analytical, and
comparative research design, the paper adopts a hybrid digital methodology that integrates
Corpus-Assisted Discourse Studies (CADS) with Critical Discourse Analysis (CDA). The
study targets the construction of a specialized digital text corpus comprising a purposive
sample of news articles published throughout 2025. This corpus will be computationally
processed using AntConc software to identify quantitative indicators, including keywords
and collocations, followed by a qualitative application of Michael Halliday’s Transitivity
System to deconstruct embedded power structures. Preliminary findings from the pilot phase
indicate a notable ideological divergence; while the American discourse tends to employ a
security threat frame, the European discourse leans toward a utilitarian frame primarily
linked to migration. Furthermore, initial tentative indicators reveal a pattern of de-
agentization regarding Libyan sovereign entities in favor of international actors, thereby
reinforcing polarized stereotypes. The study concludes by emphasizing the significance of
integrating computational tools into discourse analysis to mitigate impressionism and
subjectivity.

Keywords: Critical Discourse Analysis (CDA); Corpus-Assisted Discourse Studies (CADS);
Libya Representations; Exploratory Study; AntConc.

17


mailto:memskhawla@gmail.com

10 International Conference on the Integration of
Sciences

phall G oS patall Lot 250
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Risk Prediction Tool for Poly Cystic Ovarian Syndrome Screening In
Libyan Women
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Abstract

Polycystic Ovarian Syndrome (PCOS) affects 6-20% of reproductive-age women globally, yet
no validated risk assessment tool exists for Libyan women. The Rotterdam Criteria diagnosis
of PCOS requires specific laboratory investigations, including Luteinizing Hormone (LH),
Follicle-Stimulating Hormone (FSH) for the LH/FSH ratio, total and free Testosterone, fasting
glucose and insulin for HOMA-IR (Homeostatic Model Assessment for Insulin Resistance),
ipid profile parameters such as High-Density Lipoprotein (HDL) and Low-Density
Lipoprotein (LDL), and 17-hydroxyprogesterone to rule out non-classic congenital adrenal
hyperplasia. This study presents the development and validation of a web-based risk
prediction tool using XGBoost machine learning for PCOS screening in Libyan women of
reproductive age. A 12-phase software development lifecycle was executed using clinical data
from 750 Libyan women (500 PCOS cases, 250 controls) at the Tripoli Infertility Center. An
XGBoost classifier was trained with five-fold cross-validation and grid search hyperparameter
optimization. Gain importance scores were converted to integer weights. The Brier score of
0.08 indicated excellent calibration. Risk categories were defined as low (0-5), moderate (6—
12), high (13-20), and very high (=21 points). XGBoost identified nine predictors with
increased importance from 0.186 (LH/FSH ratio >2.0) to 0.048 (HDL <50 mg/dL). The weighted
scoring system achieved an AUC of 0.91 (95% CI: 0.88-0.94). At the optimal cut-off of 13.5,
sensitivity was 87.2% (95% CI: 83.5-90.4%), specificity 85.6% (95% CI: 81.2-89.4%), and
accuracy 86.8% (95% CI: 83.5-89.7%). This study successfully developed and validated a web-
based XGBoost risk prediction tool for PCOS screening in Libyan women of reproductive age.
The tool demonstrated excellent discriminative accuracy and calibration, representing the first
validated population-specific clinical decision support system for Libyan women.
Keywords. PCOS; Rotterdam Criteria; Insulin Resistance; XGBoost; Machine Learning; Risk
Prediction; Libyan women
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Media Data
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Abstract

Sentiment analysis on social media platforms is crucial to understanding public opinion.
However, these large-scale platforms generate massive volumes of short, noisy, and fast-
evolving text, making scalable sentiment analysis a critical challenge for both academic
research and real-time applications. This paper presents a comprehensive study on scalable
deep learning methods for sentiment analysis using the Sentiment140 dataset containing 1.6
million labeled tweets. We evaluate multiple deep learning architectures, including CNN with
GloVe embeddings, BiLSTM with Attention, RoBERTa, and a RoBERTa-BiLSTM hybrid.
Experimental results show that transformers and hybrid models slightly outperform
alternative deep learning methods, with the RoBERTa-BiLSTM hybrid achieving the highest
performance (F1-score = 0.8618, AUC = 0.9375, Accuracy = 0.8623). Traditional GloVe-based
CNN and BiLSTM models also performed well, reaching F1-scores of 0.8075 and 0.8145,
respectively. To assess scalability, we compare standard pandas preprocessing with a
distributed Dask pipeline across four workers. Dask achieved substantial improvements,
including a 71.76x speedup in data loading, 3.35x faster preprocessing, and a 7.34x faster data
writing, while also reducing peak memory consumption from 9.84 GB to 0.59 GB. Throughput
increased from 9.35k to 31.30k rows per second during preprocessing. These results
demonstrate that distributed data processing frameworks can significantly enhance the
performance of large-scale sentiment analysis systems and complement modern deep
learning architectures.

Keywords. Sentiment Analysis; Deep Learning; Social Media Analytics; Distributed
Computing; Transformers; Dask; Scalability; Natural Language Processing.
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Silence Across Disciplines: The Interdisciplinary Pulse of Shakespearean
Tragedy
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Abstract

This paper explores silence in Shakespeare’s tragedies not only as a literary device but as a
phenomenon that bridges multiple disciplines. In Hamlet, Macbeth, and King Lear, pauses,
hesitations, and silences are more than dramatic techniques —they are psychological markers,
linguistic structures, and philosophical reflections on existence. By situating Shakespeare’s
dramaturgy within an interdisciplinary framework, the study reveals how silence becomes a
shared language across literature, psychology, linguistics, and philosophy. From a
psychological perspective, silence embodies repression, hesitation, and the unconscious,
shaping the inner conflicts of characters such as Hamlet’s indecision or Lady Macbeth’s
unraveling. In linguistics, pauses and breath patterns define prosody and intonation,
transforming silence into a communicative act that carries meaning beyond words. In
philosophy, silence reflects existential tension, the confrontation between being and
nothingness, echoing themes of mortality and human fragility. Within literary studies, silence
amplifies emotion, heightens dramatic tension, and becomes the heartbeat of tragedy. The
research argues that Shakespeare’s genius lies not only in his mastery of language but in his
ability to transform absence into presence. Silence, far from emptiness, becomes a dynamic
force that integrates art and science, emotion and intellect, mortality and meaning. By tracing
the rhythm of speech and the architecture of pauses, this study demonstrates how
Shakespeare crafted a poetic language of breath and stillness —one that continues to resonate
across centuries and disciplines. Ultimately, silence in Shakespeare’s tragedies is revealed as
an interdisciplinary pulse: a phenomenon that unites literary artistry with psychological
insight, linguistic analysis, and philosophical depth. It is through this integration that silence
emerges as a universal language of humanity, shaping our understanding of tragedy and
reminding us that sometimes the most profound truths are spoken in the spaces between
words.

Keywords: Shakespeare, silence, rhythm, interdisciplinary, psychology, linguistics,
philosophy, tragedy
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Abstract

Cardiovascular diseases (CVDs) remain the leading cause of morbidity and mortality
worldwide. Early detection of individuals at increased cardiovascular risk is crucial for
implementing timely preventive interventions. Recent advances in artificial intelligence (AI)
have created new opportunities for developing intelligent clinical decision support systems
that enhance risk prediction and healthcare outcomes. This study presents the development
of an Al-based cardiovascular risk prediction system that integrates lipid profile biomarkers
with machine learning algorithms to provide accurate, interpretable, and personalized
cardiovascular risk assessment. The proposed system utilizes demographic, clinical, and
biochemical parameters, including age, sex, smoking status, diabetes mellitus, blood pressure,
total cholesterol, LDL-C, HDL-C, and triglycerides. Additional cardiovascular indicators such
as body mass index (BMI), LDL/HDL ratio, total cholesterol/HDL ratio, and non-HDL
cholesterol are automatically calculated. A Decision Tree machine learning model was
implemented to estimate cardiovascular disease risk and classify individuals into predefined
risk categories. The platform comprises a mobile application for healthcare professionals, a
centralized database, and a web-based administrative dashboard for data management and
monitoring. The developed system generates individualized cardiovascular risk scores,
probability estimates, and evidence-based recommendations. By integrating conventional
laboratory findings with Al-driven predictive analytics, the platform provides rapid and
interpretable risk stratification. The system enables early identification of high-risk
individuals and supports preventive clinical decision-making before the occurrence of major
cardiovascular events. The integration of lipid profile analysis with artificial intelligence
represents a promising approach for enhancing cardiovascular risk prediction and advancing
precision medicine. The proposed system demonstrates the potential to improve early
detection, optimize clinical decision-making, and support preventive healthcare strategies.
Furthermore, establishing population-specific datasets, particularly for the Libyan
population, may enhance prediction accuracy and contribute to personalized cardiovascular
risk assessment in future healthcare applications.

Keywords: Cardiovascular Disease, Artificial Intelligence, Machine Learning, Lipid Profile.
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Integrating Graphic Design into EFL Pedagogy: An Interdisciplinary
Approach to Language Learning
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Email. kahirialseed@gomail.com

Abstract

This research investigates the interdisciplinary effectiveness of integrating graphic design into
the teaching of English as a Foreign Language (EFL). It situates language pedagogy within a
broader framework that connects visual communication, educational psychology, linguistics,
and instructional design, highlighting how design principles can transform traditional
classroom practices. The study is grounded in the belief that visual elements —such as layout,
color, and imagery —enhance comprehension, motivation, and engagement, particularly for
learners who struggle with text-based instruction. By embedding design strategies into EFL
materials, teachers can create accessible, stimulating environments that foster deeper
language acquisition. A structured questionnaire was employed to capture teachers’
perceptions of graphic design in EFL classrooms. Distributed among 30 teachers at Al-
Mukhtar International School, the survey provided quantitative insights into the pedagogical
impact of visual aids. Statistical analysis via SPSS revealed that 97% of respondents actively
incorporate graphic design into their teaching, with 70% rating it as highly influential for
learner comprehension. Furthermore, 75% reported measurable improvements in students’
language skills directly attributable to visual materials. The findings underscore a clear
consensus: graphic design enriches EFL instruction by helping students grasp complex
concepts, encouraging active participation, and bridging cultural and linguistic gaps.
Teachers emphasized that visually enhanced materials not only support comprehension but
also stimulate creativity, making English instruction more relatable across diverse learner
populations. From an interdisciplinary perspective, the research demonstrates that graphic
design functions as a convergence point between art and science. It aligns with psychological
theories of motivation, linguistic studies of multimodal communication, and educational
design principles that prioritize learner-centered approaches. Based on these conclusions, the
study strongly recommends integrating graphic design into EFL curricula. It calls on
educators, curriculum developers, and policymakers to adopt design-based strategies that
complement traditional methods. Ultimately, this research highlights the value of
interdisciplinary innovation, showing how creativity and pedagogy can be combined to
enhance language learning outcomes and advance global educational practices.

Keywords: EFL Instruction, Graphic Design, Visual Communication, Interdisciplinary
Pedagogy, Educational Innovation.
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Educational Integration in Clinical and Digital Health: A Randomized Controlled
Trial Examining Interdisciplinary Problem-Based Learning at the University of
Tripoli Alahlia
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Abstract

Problem-Based Learning (PBL) has emerged as a transformative pedagogical approach in health
professions education, yet debate persists regarding optimal structural formats and integration of
digital health components. This randomized controlled trial evaluated the comparative effectiveness of
three PBL formats: individual, group, and mixed (alternating individual and collaborative work) versus
traditional lecture instruction on clinical knowledge acquisition and retention among health sciences
students at the University of Tripoli Alahlia. A total of 120 students from Medical Laboratory Sciences
and Pharmaceutical Sciences were randomly assigned to four parallel groups (n=30 each): Individual
PBL, Group PBL, Mixed PBL, and Traditional Lecture (Control). All PBL interventions incorporated a
diabetes mellitus case integrated with a digital monitoring prototype developed through
interdisciplinary collaboration with Information Technology students. Assessments included pretest,
immediate post-test, and eight-week follow-up. Data were analyzed using one-way ANOVA and
paired t-tests. All PBL formats significantly outperformed traditional lecture instruction (p<0.001). The
mixed PBL format achieved the highest post-test scores (16.13+2.76), largest effect size (d=5.15), best
retention rate (98.4%), and greatest proportion of students with excellent improvement (86.7%). Mixed
PBL significantly outperformed individual PBL (+1.76 points, p=0.024). All PBL groups demonstrated
at least "Good Improvement," while 100% of control students showed minimal or moderate
improvement. PBL, particularly the mixed format alternating individual and collaborative work,
significantly enhances clinical knowledge acquisition and retention compared to traditional lecture
instruction. The successful integration of digital health components demonstrates feasibility in
resource-constrained settings. These findings support the implementation of structured alternating
PBL formats with digital health integration in health professions curricula.

Keywords: Problem-Based Learning, Health Professions Education, Randomized Controlled Trial.
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Scorpion Sting Incidence in Semi-Arid and Desert Areas of Libya: A Cross-
Sectional Comparison of Population Temperature Influences
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Abstract

Scorpion stings are a common public health problem in arid and semi-arid regions, where
environmental conditions affect both scorpion activity and the likelihood of human contact. Libya
contains extensive desert and semi-desert areas that support several medically important scorpion
species. However, little research has examined how changes in temperature influence the incidence of
scorpion stings in the country. This study examined the association of population density and ambient
temperature with scorpion sting incidence in semi-arid and desert areas of Libya and explored their
contribution to variations in sting rates across the study regions. A cross-sectional ecological study was
conducted in Bani Walid and Al-Qatrun, Libya, from July 2025 to May 2026. Monthly scorpion sting
incidence rates, ambient temperature, and population data were obtained from official sources.
Descriptive statistics and correlation analysis were used to assess the relationship between temperature
and sting incidence, with statistical significance set at p < 0.05. The overall incidence rate was
substantially higher in Al-Qatrun (183.5 per 10,000 population) than in Bani Walid (20.4 per 10,000
population). In both study areas, scorpion stings were more common among males than females. A
strong positive correlation was observed between mean ambient temperature and scorpion sting
incidence, with a stronger association in Al-Qatrun (Pearson's r = 0.942, p < 0.001) than in Bani Walid
(Pearson's r = 0.785, p = 0.004). Scorpion sting incidence was markedly higher in the desert region than
in the semi-arid region, with males being more frequently affected in both areas. Ambient temperature
showed a strong positive association with sting incidence, particularly in Al-Qatrun, suggesting that
climatic conditions play an important role in scorpion sting patterns. These findings highlight the need
for targeted prevention and surveillance strategies, especially during periods of higher temperatures
in high-risk areas.

Keywords. Scorpion stings, Ambient temperature, Incidence rate, Desert.
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