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Beirut Arab University continues to pioneer a research vision that is as forward looking 
as it is impact-driven. By positioning research as the cornerstone of academic excellence 
and societal progress, BAU has navigated the rapid shifts of the global landscape with 
agility and purpose. Central to this evolution is BAU’s early recognition of Arti!cial 
Intelligence as a transformative force in knowledge production. Through a series of 
high-level institutional workshops, BAU has not merely adopted AI but has mastered 
its integration ensuring that research design, data analysis, and academic writing are 
enhanced by technology while remaining anchored in the highest standards of ethics 
and integrity.
This digital transformation is matched by a bold strategic shift toward industry-integrated 
research. Moving beyond the theoretical, BAU has bridged the gap between the 
laboratory and the marketplace. Across all Faculties, our research outputs now re"ect a 
deliberate commitment to tangible economic and technological application. By forging 
deep-rooted collaborations with clinical, industrial, and professional sectors, BAU has 
become a vital engine for national development and knowledge transfer.
Furthermore, BAU’s research framework is inextricably linked to the United Nations 
Sustainable Development Goals (SDGs). We believe that scholarly excellence is 
inseparable from global responsibility. By embedding sustainability into the heart 
of our research themes from health and education to environmental stewardship we 
ensure that our intellectual contributions address the most pressing challenges of our 
time, fostering a future that is both resilient and equitable.
The maturity of this ecosystem is best re"ected in its collaborative spirit. At BAU, research 
is no longer con!ned by departmental silos; it is a dynamic and interdisciplinary. 
By fostering intra-faculty and international partnerships, we acknowledge that the 
complexity of modern scienti!c problems requires an integrated, cross-disciplinary lens.
The success of this strategy is validated by the numbers: over 65% of BAU’s research 
output is published in top-tier Q1 and Q2 Scopus-indexed journals. This benchmark is a 
testament to the rigor of our scholars and our rising competitiveness on the global stage. 
Together, these pillars of innovation, industry synergy, sustainability, and collaboration 
de!ne a research pro!le that is not only robust but transformative. This report invites you 
to explore these achievements, marking BAU’s unwavering commitment to excellence, 
relevance, and global impact.
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BAU RESEARCH THEMES BAU FACULTY SUBTHEMES

At Beirut Arab University, we have assigned four thematic research areas that serve as the foundation for our 
scholarly pursuits, enabling us to address critical questions in the !elds of science, technology, engineering, 
and human and social sciences.

In selecting these research themes, we 
conducted a thorough examination 
of both national and international 
research strategies, utilized advanced 
bibliometric tools, and aligned what 
we can offer with the needs of our 
community and our passion for 
innovation.
These four research themes inspire 
our researchers to explore innovative 
ideas, challenge prevailing 
perspectives, engage in inquiry, 
and generate new knowledge that 
bene!ts Lebanon and the global 
community. Each Faculty at BAU has 
also identi!ed speci!c subthemes that 
re"ect unique research directions and 
interests, as detailed in the tables 
below. We place signi!cant emphasis 
on providing our students with 
ample opportunities to collaborate 
with our researchers, fostering their 
development as emerging scholars 
and guiding them in conducting 
community-based research.

THEME 1: HEALTH AND WELLBEING 

THEME 2: SCIENCE AND TECHNOLOGY 

THEME 3: SOCIETY, CULTURE AND   
                 HUMAN BEHAVIOR  

THEME 4: CREATIVE SUSTAINABLE
                 DEVELOPMENT  

FACULTY HEALTH AND WELLBEING

Faculty of Human Sciences - Quality of Life and Lifestyle
- Psychopathology and Mental Health
- Emotion Regulation and Mental Health

- Environmental Business and Economics
- Sustainable Healthcare & Development
- Enhancing Ef!ciency in the Healthcare Industry

- Industrial and Medical Microbiology
- Human Diseases at the Molecular Level
- Toxicology 
- Bioactivities of Plant Extracts and Phytotherapy

- Drug Discovery  
- Clinical Pharmacy and Practice
- Therapies’ Development
- Pharmacology  
- Pharmacovigilance and Drug Safety
- Traditional Medicine  
- Pharmaceutical Education and Training  

- Epidemiology of Communicable and Non-communicable Diseases
- Molecular Biology and Therapeutics of Diseases
- Women and Health
- Medical Education
- Preventive Medicine and Health Promotion
- Mental Health and Wellbeing
- Occupational Health and Wellbeing

- Oral Health Related Quality of Life
- Esthetics and Oral Rehabilitation 
- Management of Musculoskeletal Disorders

- Illness and Therapy 
- Medical Education  
- Prevention and Health Promotion in Health Sciences
- Nursing Education
- Psychology in Health Sciences
- Cardiology and Cardiac Patients
- Health Informatics

Quality of Life in the Built Environment

Faculty of Law and Political Science

Faculty of Architecture-Design & Built Environment

Faculty of Business Administration

Faculty of Engineering

Faculty of Pharmacy

Faculty of Medicine

Faculty of Dentistry

Faculty of Health Sciences

Faculty of Science
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FACULTY FACULTYSCIENCE AND TECHNOLOGY SOCIETY, CULTURE AND HUMAN BEHAVIOR

Faculty of Human Sciences Faculty of Human SciencesImpact of Communication Technology on Social Relationships - Social Psychology and Interpersonal Processes
- History and Heritage
- Language and Literature
- Information Literacy
- Media
- Societal Change

- Contemporary Developments of Public International Law (in Human Rights, 
  Humanitarian, Criminal, Economics, and Monetary)
- Contemporary International and National Developments, Crises and 
  Con"icts
- Contractual, Non-contractual Relationships and Trans-border Transactions
- Dispute Resolution: Judiciary and Alternatives
- The Impact of Homosexuality on Society
- Sexual Transformation and its Impact on Personal Status
- Personal Freedom between Release, Restriction and Public Order 
- Contemporary Developments in Criminal Law in Light of National and  
  International Developments
- Crises and Financial and Economic Problems from a Criminal Standpoint

Human Behavior in Organizations

Theories, History, & Humanities in Architecture

- Traditional and Alternative Medicine
- Health Communication and Health Literacy
- Ethical Considerations in Medicine

- Preventive and Community Dentistry
- Child Management

Information and Communication Technology in Business

Digital Technology in Architecture and Design

- Sustainability in Engineering
- Environmental Issues
- Green and Bio-Materials 
- Advanced Technologies and Innovation
- Lean Management

- Advanced Materials
- Mathematical and Computational Science
- Nuclear and Radiation Physics
- Software and Computing
- Environmental Studies
- Green Science
- Corrosion Control 
- Cryptography and Blockchain
- Network Optimization

- Pharmaceutical Nanotechnology and Drug Delivery Systems
- Pharmaceutical Analytical Chemistry
- Pharmacogenomics and Personalized Medicine

- Digital Technology in Healthcare
- Arti!cial Intelligence in Medicine 

- Laser Application in Dentistry 
- Towards Digital Dentistry 
- Regenerative Endodontics
- In Vivo Tissue Regeneration

Food Technology & Processing

- Digital Currency
- E-Procedures
- Arti!cial Intelligence (from a Legal Standpoint)
- Technology and Public International Law/ and International Relations/  
  and a State
- Legal Transformation in Light of Global Developments: 
- Digital Forensics
- Digital Transformation and Contemporary Criminal Policy

Faculty of Law and Political Science

Faculty of Law and Political Science

Faculty of Architecture-Design & Built Environment

Faculty of Architecture-Design & Built Environment

Faculty of Business Administration

Faculty of Business Administration

Faculty of Engineering

Faculty of Engineering

Faculty of Pharmacy

Faculty of Pharmacy

Faculty of Medicine

Faculty of Medicine

Faculty of Dentistry

Faculty of Dentistry

Faculty of Health Sciences

Faculty of Health Sciences

Faculty of Science

Faculty of Science
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FACULTY

FACULTY Academic Journal 
Articles

Conference 
Proceedings

Books/Book Chapters Total 

CREATIVE SUSTAINABLE DEVELOPMENT

Faculty of Human Sciences

Human Sciences 8 91

1

1 1

2

31 353

3

1

8 123

68 9020

11 11

91 1039

2

1

11 11

18 19

63 65

Sustainability in Business

Environmental Studies & Sustainability in Architecture

Sustainable Medical Technologies

- Sustainable Development in Dentistry
- Environmental Sustainability

Faculty of Law and Political Science

Law and Political Science
Faculty of Architecture-Design & Built Environment

Architecture
Design & Built Environment

Faculty of Business Administration

Business Administration
Faculty of Engineering

Engineering

Faculty of Pharmacy

Pharmacy

Faculty of Medicine

Medicine

Faculty of Dentistry

Dentistry

Faculty of Health Sciences

Health Sciences

Faculty of Science

Science

PUBLICATION STATISTICS

Table 1: Research Output for the Academic Year 2024-2025 Classi!ed According to Type of Publication
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FACULTY Q1 Q2 Q3 Q4 Books/Book 
Chapters

Conference 
Proceedings

Not
Indexed

APJ*/BAU 
Journal**

Total 

Human Sciences 9+1

1

5

+1

12 4 9 3

11 2 2 1

1

1 8

2

1

1

1

1

3

20

9

1

2

11

2

4

7

2 2

8 3

2+1 +1

5

6

2+1

5

35

12

30 26 90

5+4 1+1 11+8

42+1 28 103+1

4 41 11

12+1 6 19+1

39+1 17+3 65+4

Law
and Political Science

Architecture
Design & Built Environment

Business
Administration

Engineering

Pharmacy

Medicine

Dentistry

Health Sciences

Science

Table 2: Publications for the Academic Year 2024-2025 Classi!ed According to Journal Ranking and Indexing

Incentive Awards’ Statistics per Faculty:

Count of Incentives Awarded for Publications 18

7,800$Incentives Amount

Percentage from Total Incentives AwardedFaculty of 
Business 
Administration

At Beirut Arab University, we believe that academic excellence is driven by the dedication of our researchers. 
We take immense pride in recognizing the outstanding contributions of our researchers, positioning their 
success at the heart of our institutional mission. To this end, BAU maintains a robust incentive framework 
designed to reward high-impact, indexed publications and rigorous scholarly work.
Our approach is dynamic, not static. We remain committed to an evolving roadmap of support, where each 
year we evaluate and enhance our reward systems to better align with global academic standards. Re"ecting 
this trajectory, BAU is pleased to announce a strategic expansion of our incentive program: starting this year, 
additional premium incentives will be awarded for publications appearing in top-tier journals within the 10th 
percentile (Top 10%) of their respective !elds.
This new tier of recognition underscores our dedication to not just quantity, but the highest levels of international 
prestige and in"uence. By continuously elevating these rewards, we aim to inspire our academic community 
to push the boundaries of innovation and cement BAU’s reputation as a global leader in high-impact research.
The following table details the current incentive structure across our diverse faculties:

• Ayman Bazzi
• Hanadi Taher
• Hani El Chaarani
• Rasha Mahboub
• Rasha Noueldeen
• Sara Mosleh

The total number of publications is 356 with 16 joint publications.

   *APJ Architecture & Planning Journal 
 **BAU Journal-Journal of Legal Studies
    BAU Journal-Health & Wellbeing
    BAU Journal-Society Culture, & Human Behavior 
    BAU Journal-Creative Sustainable Development 
    BAU Journal-Science & Technology

FACULTY INCENTIVES

9%

Research Report 24-25
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Count of Incentives Awarded for Publications 47

20,300$Incentives Amount

Percentage from Total Incentives AwardedFaculty of 
Engineering

• Abdallah Al Sabbagh
• Abdallah Ghaly
• Adel Elkordi
• Ali Hammoud
• Amira Zaylaa
• Amr Ibrahim
• Bilal Youssef
• Chadi Nohra
• Hassan Assoum
• Hassan Ghanem
• Jamal Khatib

• Lina Jaber
• Manal Fattoum
• Mohamad Dandachy
• Mohamad Darwiche
• Mohamad El Gohary
• Mohamad Reda Soliman
• Rami Harkous
• Rouba Jonmblat
• Sandy Chaaban
• Ziad Doughan

24%

Count of Incentives Awarded for Publications 2

1,000$Incentives Amount

Percentage from Total Incentives AwardedFaculty of 
Architecture
Design & Built Environment

• Khaled El-Daghar
• Kareem Galal

1%

Count of Incentives Awarded for Publications 58

25,600$Incentives Amount

Percentage from Total Incentives AwardedFaculty of 
Science

• Ali El Zaart
• Dalia El Badan
• Ghada Khawaja
• Ghassan Youness
• Jamila Borjac
• Khulud Habanjar
• Maher Jneid
• Mahmoud El Korek
• Mahmoud Khalil
• Mahmoud Ska!

• May Itani
• Mohamad Abdulrahim
• Mohamad El Dakdouki
• Mohamad Nasser
• Nader Bakir
• Noura Yassine
• Salem Marhaba
• Soha Rawas
• Tou!c El Arwadi
• Wassila Kanawati

30%

Count of Incentives Awarded for Publications 16

7,300$Incentives Amount

Percentage from Total Incentives Awarded

Faculty of 
Pharmacy 8%

• Deema Rahme
• Kawthar Abla
• Marwa Al Jamal
• Mohamad Hijazi
• Rania Itani
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Count of Incentives Awarded for Publications

Total

Count of Incentives Awarded for Publications

Count of Incentives Awarded for Publications

491

2

23,700$400$

900$

Incentives AmountIncentives Amount

Incentives Amount

Percentage from Total Incentives AwardedPercentage from Total Incentives Awarded

Percentage from Total Incentives Awarded

Faculty of 
Health Sciences

Faculty of 
Medicine

Faculty of 
Dentistry

• Ahmad El Melhat
• Elie Sokhn
• Fatima Saleh
• Hiba Deek
• Leila Itani
• Mirna Fawaz

• Nada El Darra
• Nisrine Bissar
• Pia Chedid
• Rosy Mitri
• Said Shamieh
• Sara Khalife
• Sara Mina

26%

Count of Incentives 
Awarded for 
Publications

Incentives Total

192 86,000$

• Amal Naous

• Ahmad Holeil

Research Report 24-25
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At Beirut Arab University, moral incentives are awarded to the top researchers from each Faculty based 
on a well-structured set of criteria. These criteria emphasize the publication of numerous articles in highly 
indexed journals and the Faculties’ status in scienti!c boards, memberships and grants awarded, re"ecting 
the researchers’ signi!cant achievements and contributions to their !elds. This approach not only recognizes 
outstanding research but also aligns with BAU’s commitment to fostering Sustainable Development Goals 
(SDGs), such as Quality Education (SDG 4). By doing so, BAU ensures that the best works are acknowledged 
and celebrated, promoting a culture of excellence and innovation.

Herein, our faculty members who were selected to receive moral incentives and the distinction of being the most 
published researchers in their respective faculties for the academic year 2024-2025:

Dr. Adel Sakakini

Dr. Chadi Nohra

Dr. Jamila Borjac

Dr. Rasha Mahboub

Dr. Kawthar Abla

Prof. Baher Farhat

Dr. Rama Draz

Prof. Hassan Assoum

Dr. Khulud Habanjar

Dr. Mohamad Dandachy

Dr. Mohamad Nasser

Prof. Hanadi Taher

Dr. Marwa Al Jamal

Dr. Maged Youssef

RECOGNITION OF ACTIVE RESEARCHERS - FACULTY MORAL INCENTIVES

Faculty of Human Sciences

Faculty of Engineering

Faculty of Science

Faculty of Business Administration

Faculty of Pharmacy

Faculty of Architecture - Design & Built Environment

Research Report 24-25
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Dr. Ahmed Holiel

Dr. Leila Itani

Dr. Rania Abdelaziz Fahmy

Dr.Sara MinaProf. Said Shamieh

Faculty of Dentistry

Faculty of Health Sciences

Dr. Rim TalebDr.Issam Shaarani

Faculty of Medicine

Faculty members across all Faculties at Beirut Arab University demonstrate a strong record of scholarly excellence, 
re"ected in their signi!cant academic achievements and active engagement in prestigious professional and 
scienti!c networks. The awards, recognitions, and international memberships attained by BAU highlight the 
University’s sustained commitment to advancing research quality, fostering innovation, and aligning its scholarly 
activities with the United Nations Sustainable Development Goals (SDGs). These accomplishments contribute 
directly to strengthening BAU’s global academic reputation and enhancing its performance across international 
university ranking indicators.
The recognition of BAU through appointments to leading scienti!c and professional committees, along with 
the receipt of national and international awards, re"ects the University’s success in cultivating a dynamic and 
supportive research environment. This ecosystem is further reinforced by strategic partnerships established 
through Memoranda of Understanding (MOUs) with prominent academic institutions, research centers, and 
industry leaders worldwide, as well as through strong engagement with national and international funding 
agencies. 
Collectively, these collaborations expand opportunities for interdisciplinary research, enable access to advanced 
resources and funding, and support the generation of impactful knowledge and innovation. Through these 
efforts, Beirut Arab University continues to strengthen its research capacity and enhance its global academic 
visibility and in"uence.

AWARDS AND MEMBERSHIPS

Faculty Member Achievements / Conferences / Grants

Faculty of Human Sciences

Faculty of Law and Political Science

Prof. Noureldin 
Zeenelabdeen 
Metwally Ahmed

Prof. Siddeeka 
Lasheen

Dr. Fawzi Adham

Dr. Tala Zein & Dr. 
Zeina El Hage

Completed a Board Certi!cation Program organized by the American International Academy for Higher 
Education and Training (AIAHET), held online from Delaware, USA, in June 2025.

Served as a reviewer for the American Academy for Higher Education and Training Journal, evaluating 
the manuscript titled “Sublimation and Arrogance in Su! Poetry: An Analytical Study of Symbolism and 
Meaning” (2025).

Served as a judge for student competition videos addressing addiction awareness, held at Beirut Arab 
University on 26 February 2025.

Organized the event “Our Arabic Language: How Do We Like to Learn and Communicate It?” held on 17 
March 2025.

Delivered a lecture titled “الإمــام الأوزاعــي مؤســس القانــون الدولــي العــام” at the conference “الإمــام الأوزاعــي 
 ,organized by Al-Makassed Islamic University, Beirut ”,فقيــه بيــروت ومحدثهــا وفكــره الإنســاني والوطنــي الجامــع
25 February 2025.

Delivered a lecture titled “المســؤولية الجزائيــة عــن الاتجــار والترويــج والتعاطــي بالمــواد المخــدرة,” organized by the 
Faculty of Medicine, Beirut Arab University, 6 February 2025.

Co-organized the conference “The Role of Civil Society in Promoting Transparency and Combating 
Corruption in Public Administration,” in collaboration with Gherbal NGO and the Human Rights Center 
at Beirut Arab University.

Research Report 24-25
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Faculty of Business Administration

Faculty of Architecture - Design & Built Environment

Dr. Wa!q Hijazi

Dr. Abdul Rahman 
Beydoun

Dr. Azzam Ghassan 
Ri!

Dr. Chérine Jneid

Dr. Dima Saiid 
Abdul Hay

Dr. Ghassan Abdel 
Kader

Prof. Hanadi Taher

Dr. Maggie 
Houshaimi

Dr. Rasha Mahboub

Dr. Rasha 
Nouraldeen

Dr. Sara Mosleh

Dr. Hiba Mohsen

Prof. Maged Youssef

Dr. Mona Salem

Delivered a lecture titled “الإمــام الأوزاعــي وأدب الاخــتلاف” at the conference “الإمــام الأوزاعــي فقيــه بيــروت 
الجامــع والوطنــي  الإنســاني  وفكــره   organized by Al-Makassed Islamic University, Beirut, 25 ”,ومحدثهــا 
February 2025.

Delivered a lecture titled “ــات ــة المــرأة مــن العنــف الأســري: حقــوق وواجب  during a seminar organized in ”حماي
Rashaya, 23 March 2025.

Delivered a lecture titled “الإعجاز العلمي” at the Islamic Center – Aisha Bakkar, 16 April 2025.

Participated in the Arab Academy of Sciences Conference titled “Higher Education in the Arab World: 
Digital Transformation,” held in Beirut, April 2025.

Participated in the Arab Academy of Sciences Conference titled “Higher Education in the Arab World: 
Fostering Student Engagement in the Digital Age,” held in Beirut, November 2025.

Served as Community Manager for the “Visit Tripoli” Tourism Application Project, a collaboration between 
Beirut Arab University – Tripoli Campus and the Lebanese Ministry of Culture, launched in October 2025. 

Member of the Organizing Committee of the Entrepreneurship Conference held in Tripoli under the 
patronage of the Lebanese Ministry of Social Affairs, November 2025.

Delivered career orientation sessions for visiting school students during the 2025–2024 academic year.

Main Co-Organizer of the event “Digital Transformation: The Key to a Future-Proof Business,” held at BAU 
Tripoli Campus, May 2025.

Main Organizer of the conference “Ideas to Impact: The New Era of Entrepreneurship,” held at BAU Tripoli 
Campus under the patronage of the Lebanese Minister of Social Affairs, October 2025.

Served as reviewer for the 85th Annual Meeting of the Academy of Management, Copenhagen (2025). 

Conducted peer reviews for several international journals including Journal of Managerial Psychology, 
Management Decision, Evidence-Based HRM, Australian Journal of Career Development, Social 
Responsibility Journal, and Journal of Health Organization and Management (2025–2024).

Organized the conference “AI and Blockchain: Empowering the Digital Economy,” BAU Tripoli Campus, 
20 February 2025.

Organized a trading competition with First Financial Markets (FFM) under the Standard Program for 
Financial Markets, April 2025.

Participated in organizing the conference “Ideas to Impact: The New Era of Entrepreneurship,” BAU Tripoli 
Campus, November 2025.

Participated in a Guinness World Record initiative for the largest cedar tree made from plastic at BAU 
Tripoli Campus, 18 November 2025.

Represented the Faculty of Business Administration at the Career Fair in Akkar, 12 December 2025.

Participated in the event “Conversation with François Decoster: France Behind the Scenes,” held at ESA 
Business School, 11 February 2026.

Participated in the AUB NGOi Open House 2025: Reimagining Partnerships and Sustainability of the Civil 
Society Sector, held at Issam Fares Institute for Public Policy and International Affairs, American University 
of Beirut, September 2025.

Organized the conference “Lebanese Economy 2025: Promises of Recovery and Reconstruction,” held at 
Beirut Arab University – Jamal Abdel Nasser Hall, 16 April 2025.

Organized the event “A Successful Budget for Everyone,” held at Beirut Arab University – Ali Rashed Hall, 
17 February 2025.

Selected to participate in the Study of the United States Institutes (SUSI) for Scholars Program, offered by 
the U.S. Department of State.

Participated in the conference “Lebanese Economy 2025: Promises of Recovery and Reconstruction,” BAU, 
16 April 2025.

Participated in a Training Session on Higher Education Law, held at Beirut Arab University – Jamal Abdel 
Nasser Hall, 25 August 2025.

Awarded the Fellowship of Advance HE (FHEA) by Advance HE, United Kingdom, 14 April 2025, in 
recognition of professional practice in higher education teaching and learning.

Appointed Editorial Board Member of the journal Asian Economic and Financial Review, 5 September 
2025.

Delivered a guest lecture titled “Our Children›s Future in the Age of Arti!cial Intelligence,” sponsored by 
BitBuilders and the Municipality of Khraybe, Mount Lebanon (2025).

Served as Guest Editor for the special issue “Architecture from Participatory Design to Transformative 
Resilience.”

Presented the research “Tracing the Representations of Light in Contemporary Church Architecture” at 
the International Conference on Civil Engineering, Architecture & Urban Planning Elites, held online, 5–4 
October 2024.

Awarded the TWAS–DFG Cooperation Visit Grant for a three-month research visit to Bauhaus University, 
Germany, for the project “Sustainable Retro!tting for Historic Buildings for Improved Energy Ef!ciency.” 

Organized the 2nd Annual Sustainability Day at the Faculty of Architecture focusing on SDGs, environmental 
simulation, and climate action. 

Served as reviewer for international journals including Energy and Buildings, Environmental Research 
Communications, Environmental Research Letters, and Architecture and Planning Journal.
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Faculty of Engineering Faculty of Science

Dr. Abdallah El 
Ghali

Prof. Ghassan 
Younes

Prof. Mohammad 
El-Dakdouki

Dr. Ghada Khawaja

Dr. Abdallah Chakik

Dr. Nader Bakir

Dr. Lama Affara

Dr. Nawal Hakawati

Dr. Mohamed Saleh

Dr. Rana El-Hajj

Dr. May Itani

Dr. Alaa Daher

Dr. Amira Zaylaa

Dr. Iman Haidar

Dr. Manal Fattoum

Dr. Mohamad
Hmadi

Dr. Mohammad 
Ayache

Dr. Rouba Joumblat

Dr. Ziad Osman

Dr. Ziad Doughan

Elected Treasurer of the IEEE IE13/PE31/CAS04/PEL35 Joint Chapter. Secured a €110,000 donation from the International Atomic Energy Agency (IAEA) through the Lebanese 
Atomic Energy Commission.

Facilitated a three-year cooperation agreement between Beirut Arab University and the National Council 
for Scienti!c Research – Lebanese Atomic Energy Commission.

Participated in the Erasmus+ Staff Mobility Program at Sapienza University of Rome, 8–2 March 2025, 
delivering lectures on nanotechnology.

Led a BAU research team whose project on sustainable production of green metallic nanoparticles ranked 
among the top 10 of 110 projects in the Lebanese Industrial Research Achievement Program funded by 
the European Union.

Co-recipient of a $20,000 research grant from the Federation of Arab Scienti!c Research Councils for a 
project on bio-derived nanotechnologies for sustainable water solutions.

Represented Beirut Arab University at the International Week and Study Abroad Fair at Koç University, 
Turkey, participating in academic workshops and strengthening research collaborations.

Invited to deliver a webinar on immune system communication for Molecular Biotechnology students at 
Alamein University, Alexandria, Egypt

Awarded a $10,000 intramural research grant from Beirut Arab University.

Organized an AI and Entrepreneurship panel at BAU Tripoli Campus, featuring Silicon Valley industry 
leaders, highlighting AI innovation and entrepreneurship.

Coordinated the Digi-YESS digital skills program, training 300 high school students in Tripoli through 
collaboration between BAU, the Lebanese Association for Scienti!c Research, and the Continuous 
Education Center.

Presented the “Gate2Job” platform, developed by BAU Computer Science students in collaboration 
with the Lebanese-French Businessmen’s Group and HireLebanese.com, supporting student employment 
opportunities.

Delivered invited talks on blockchain and cryptocurrency technologies, promoting awareness of emerging 
!nancial technologies.

Delivered a seven-week specialized training course on Big Data Analysis for Lebanese Army of!cers at the 
Fouad Shehab Command and General Staff College in Beirut, organized with the Directorate of Education 
and Training.

Co-organized the “AI Summer Camp: Build, Apply, Understand”, held at BAU Debbieh Campus, 7–5 
August 2025, introducing high school students to AI fundamentals, ethics, machine learning, and practical 
applications.

Participated virtually in the “Solutions in Chemistry 2024” international conference, held in Croatia, –11
15 November 2024.

Participated in the Regional Workshop on Drafting Computer Security Regulations, organized by the 
International Atomic Energy Agency (IAEA) in South Korea, 25–21 October 2024.

Participated in the 13th Global Webinar on Traditional and Integrative Medicine, organized by the Global 
Scienti!c Guild, 14–13 November 2024.

Presented the research paper “High Fidelity Digital Twin for Intelligent Rescue Response” at the INFUS 
2025 Conference on Intelligent and Fuzzy Systems, Yildiz University, Istanbul, 31–29 July 2025, published 
as a book chapter in the conference proceedings volume Intelligent and Fuzzy Systems.

Appointed Representative for Student Activities and International Relations at the IEEE Engineering in 
Medicine and Biology Society (EMBS) – Lebanon Chapter.

Elected Representative to the Government of the IEEE Lebanon Section. 

Secured funding from the LIRA Innovation Program 2025 for the research project titled “ElderGuard: Smart 
Fall Detection and e-Health Monitoring.”

Invited by EFREI Paris (France) to join its research laboratory for a two-week research collaboration visit 
from 21 July to 2 August 2025.

Awarded the AI and Data Science Professional Diploma from the Abdulla Al Ghurair Hub for Digital 
Teaching and Learning at the American University of Beirut, 29 August 2025.

Supervised the !nal-year project team (Mariam Ibrahim ElHousseini, Ali Hassoun, and Mahdi Ismail) that 
won First Prize in the Undergraduate Track at Lebanese Electromagnetics Day (LEMD25) held at Lebanese 
American University, 13 June 2025.

Obtained the Energy Performance Certi!cate (EPC) Expert and Auditor Certi!cation, following specialized 
training organized by the Lebanese Center for Energy Conservation (LCEC) under the BUILT-ME Project.

Elected Accountant of the IEEE Lebanon Section Executive Committee and Treasurer of the IEEE Engineering 
in Medicine and Biology Society (EMBS) Chapter.

Co-organized the IEEE Lebanese National Student Competition (LNSC’25), held in May 2025, in 
collaboration with Dr. Ziad Osman.

Secured funding from the LIRA Innovation Program 2025 for the research project “Ventricular Assist Device 
Design Improvement: A Wireless Approach.”

Awarded the Jamies Erasmus+ Mobility Scholarship to the University of Minho (Portugal), 14–7 April 
2025, where she delivered specialized lectures on Highway Maintenance, Sustainable Infrastructure, 
Road Infrastructure Management and Rehabilitation, and Urban Transport Infrastructure Projects.

Appointed Editorial Board Member of the journal Road Materials and Pavement Design (Q1 journal).

Co-organized the IEEE Lebanese National Student Competition (LNSC’25) in May 2025, in collaboration 
with Dr. Mohammad Ayache.

Delivered a keynote presentation at the Erasmus+ Webinar on Arti!cial Intelligence in Higher Education, 
presenting Beirut Arab University’s AI integration practices.

Invited to participate in the PMI Lebanon End-of-Year Event.

Earned Huawei professional certi!cations in openGauss and openEuler technologies.
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Dr. Layal Abu Daher Dr. Amal Naous

Dr. Julie Bou Daher
Dr. Nariman Salem

Dr. Bahaa Bou 
Dargham

Dr. Yousif Abou 
Chahine

Presented the research paper “Intelligent Fake News Detection Using Deep Learning” at the INFUS 2025 
Conference on Intelligent and Fuzzy Systems, Yildiz University, Istanbul, 31–29 July 2025, published in the 
conference proceedings Intelligent and Fuzzy Systems.

Awarded Second Place among 134 research projects at the 8th Medical Integrated Student Research 
(MISR) Conference at Ain Shams University, Egypt.

Presented the research paper “Semantic Association Rule Mining for Recommendations in E-Learning,” 
co-authored with Dr. Mahmoud Ska!, at the INFUS 2025 Conference on Intelligent and Fuzzy Systems, 
Istanbul, 31–29 July 2025, published in the conference proceedings Intelligent and Fuzzy Systems.

Contributed to a national pain management awareness campaign funded by the International Association 
for the Study of Pain (IASP) and coordinated across Lebanese universities and hospitals.

Dr. Nariman Salem completed professional training in Strategic Thinking (Arab Strategists Center, 
February 2025) and a six-week Leadership Program at the Lebanese American University and attended 
the Anesthesia and Medical Education Grand Rounds series at AUBMC (2025–2024).

Received the Best Social Responsibility Award at National Research Day for the project “Attitude of Parents 
in Lebanon on Seeking Medical Care for Their Children from the Pharmacist.”

Dr. Youssef Abou Chahine organized and delivered a Cast and Splint Workshop at the Simulation Center, 
Hariri Building, Beirut Arab University, on 15 March 2025, for senior medical students, rotating interns, 
and junior surgical residents.

Faculty of Pharmacy

Faculty of Dentistry

Faculty of Health Sciences

Faculty of Medicine

Prof. Abdalla 
Ellakany

Dr. Ahmed A. Holiel

Dr. Ahmad El Melhat

Dr. Azza Abdel 
Kader Ghazy

Dr. Kawthar Abla

Dr. Kholoud 
Houssary

Dr. Rania Itani

Dr. Rawad Hayouk

Dr. Mohamad Houri

Dr. Bilal Azakir

Prof. Wafaa Sehly

Delivered a keynote lecture during the launch of the Master’s Program in Pharmacogenomics and 
Personalized Medicine, 23 September 2024.

Participated in the Third International Conference and Exhibition on Pharmaceutical and Healthcare 
Sciences (PHS 2024), Alexandria University.

Served as Invited Speaker at the Beirut International Dental Conference, October 2025.

Served as Invited Speaker at the Union of Palestinian Dentists Scienti!c Event held at Beirut Arab University, 
November 2025.

Appointed Editorial Board Member of the journal BMC Oral Health (Q1, Scopus and Web of Science), 
March 2026.

Appointed Invited Guest Editor for Biomedical Engineering and Computational Biology for the special issue 
“Arti!cial Intelligence and Machine Learning in Transformative Dental and Oral Surgical Care,” December 
2025.

Appointed Invited Guest Editor for the Journal of Visualized Experiments (JoVE) special issue “Advances in 
Biomimetic and Regenerative Approaches in Restorative Dentistry,” November 2025.

Served as reviewer for several international journals including BMC Oral Health, Scienti!c Reports, Clinical 
Oral Investigations, Caries Research, European Journal of Dentistry, and others.

Appointed Associate Member of the International Headache Society (IHS).

Appointed member of the Australian Physiotherapy Association for a one-year term starting February 
2025.

Presented two e-posters at the World Physiotherapy Congress 2025, Tokyo, 30–29 May 2025.

Delivered a workshop on Medical and Sports Taping through CEC–BAU, 19–18 April 2025.

Participated in a specialized webinar on post-traumatic knee osteoarthritis after ACL reconstruction, 
organized by the University of Sharjah, 3 December 2024.

Delivered a lecture titled “Understanding Extremity Pain: When to Consider Checking the Spine?” at the 
23rd International Physical Therapy Conference – Cairo University, 26–25 July 2024.

Served as Editorial Board Member of the Journal of Scienti!c Research and Reviews and as reviewer for 
several international journals including Scienti!c Reports, Physiotherapy Quarterly, Annals of Medicine, 
Health Science Reports, Frontiers in Bioengineering and Biotechnology, BMC Musculoskeletal Disorders, 
Journal of Orthopaedic Surgery and Research, and Frontiers in Medicine.

Served as session moderator at the Third International Conference and Exhibition on Pharmaceutical and 
Healthcare Sciences (PHS 2024).

Nominated by the World Health Organization (WHO) to serve on the Expert Advisory Panel on International 
Pharmacopoeia and Pharmaceutical Preparations (2029–2025).

Participated in the 9th Nano Today Conference, Singapore EXPO Convention and Exhibition Center, 
September 2025.

Selected as Guest Editor for the journal Frontiers in Oncology and shortlisted among the Top 10 projects 
in the Arab region by the King Hussein Foundation for Cancer Research.

Organized the “Managing Diabetes During Ramadan” awareness campaign at Hammoud Hospital 
University Medical Center, 28 February 2025.

Organized an Objective Structured Clinical Examination (OSCE) for Ukrainian pharmacy graduates at 
Beirut Arab University in collaboration with the Lebanese Ministry of Education and Higher Education 

Co-organized a workshop on Gingivitis and Dentin Sensitivity at BAU in collaboration with the Faculty of 
Dentistry, 11 March 2025..

Delivered a lecture titled “The Addicted Brain: Decoding the Pathways” during the Symposium on Drugs 
and Substance Abuse, 26 February 2025.

Dr. Mohamad Houri and Dr. Bilal Azakir participated in the Erasmus+ International Staff Mobility Week 
at the Lithuanian University of Health Sciences (LSMU), Kaunas, Lithuania, held from 30–26 May 2025, 
focusing on academic collaboration and professional exchange

Awarded the Thumbay International Research Grant for the project “Comparative Study on the Effects of 
Waterpipe and Cigarette Smoking: Metabolomics and Tumorigenic Effects.” 

Delivered an oral presentation and served as session chairperson at the 45th Annual Ain Shams University 
Medical Congress, 9 April 2025. 

Delivered research workshops for staff members and residents at Makassed General Hospital and 
Hammoud University Hospital during Fall and Spring 2025.

Organized the Drugs and Substance Abuse Awareness Seminar (26 February 2025) and the Polytrauma 
Conference (7 May 2025).
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Dr. Ayman El Khatib Hussein Abu Yassin

Ibrahim Kadamani

Ibtissam Saab

Dr. Diana Khanji

Dr. Dima Kreidieh

Dr. Elie Sokhn

Dr. Fatima Saleh

Dr. Hiba Deek

Selected as a Reviewer for the World Physiotherapy CPD Recognition Service.

Appointed Moderator of the World Physiotherapy Network for Physiotherapist Educators (PTE).

Participated in an online orientation session on Mental Health and Psychosocial Support (MHPSS), 
organized in collaboration with the National Mental Health Program and the Lebanese Order of Physical 
Therapists, 17 October 2024.

Appointed Editorial Board Member of the Benha International Journal of Physical Therapy and served as 
reviewer for several journals, including the Bulletin of Faculty of Physical Therapy and Medical Science 
Monitor.

Contributed to the organization and delivery of the RAMP training course for fourth-level physical therapy 
students, in collaboration with the ICRC, 19–11 April 2025.

Participated in the Burn Rehabilitation – ToT Preparation Course, organized by the Ministry of Health, 
LOPT, and UK-Med, 22–21 March 2025.

Participated in the early rehabilitation capacity-building program for emergency preparedness, organized 
by LOPT, UK-Med, and Interburns, January–February 2025.

Participated in a series of Lebanese Order of Physiotherapists meetings on colloquium examinations, 
contributing to discussions and recommendations for both oral and written exam processes, August 2024.

Organized a two-day orientation program for grade 11 and 12 students on the departments of the Faculty 
of Health Sciences; coordinated a health education session on diabetes and hypertension for the elderly 
through nursing student engagement; and conducted training sessions on IPE teaching and evaluation for 
BAU instructors.

Appointed by the Ministry of Education and Higher Education as Coordinator of the National Committee 
for the evaluation, development, and restructuring of the academic degree and curriculum framework in 
physical therapy (2025).

Appointed Member of the “Assurance-Qualité et Accréditations” unit of C2R Moyen-Orient within the 
Agence Universitaire de la Francophonie (AUF), representing Beirut Arab University.

Appointed member of the Education and Accreditation Committee at World Physiotherapy.

Appointed Member of the Employer Liaison & Advisory Committee of the Physical Therapy Department at 
Gulf Medical University.

Served as facilitator at the World Physiotherapy Congress 2025, Tokyo, for the session “Raising the Bar: 
Quality Assurance through University Programme Accreditation and Continuing Professional Development 
Event Recognition.”

Participated as a panelist in the event “Reshaping Formal Healthcare Professional Education in Con"ict 
Settings: Insights and Roadmap for Adoption,” organized by the Global Health Institute at AUB, 26 
February 2025.

Participated in the Program Advisory Board Meeting of Gulf Medical University, 20 February 2025, 
contributing to discussions on curriculum development, student satisfaction, and accreditation.

Moderated the session “Crisis Cell” during the Lebanese Order of Physiotherapists Congress, 7–6 
September 2025, Beirut.

Conducted an institutional visit to El Rahma Hospital to support physical therapy clinical training and 
explore future research and rehabilitation collaborations, 7 November 2024.
Participated in World Physiotherapy Education Committee meetings in November 2024, February 
2025, and May 2025, contributing to discussions on CPD recognition, accreditation, AI integration in 
physiotherapy education, remote site visits, and congress preparations.

Chaired a session at the 23rd International Physical Therapy Conference – Cairo University, 26–25 July 
2024.

Served as reviewer and editorial board member for several scienti!c journals, including the Bulletin of the 
Faculty of Physical Therapy, the Delta University Scienti!c Journal, the International Journal of Scienti!c 
Research in Dental and Medical Sciences, and the Journal of Musculoskeletal Surgery and Research.

Delivered a lecture titled “Eat Smart: Preventing Diabetes with Balanced Nutrition” for BAU employees, at 
the request of the Human Resources Department, 4 December 2024.

Delivered a radio talk on bariatric surgery and fasting during Ramadan on Nidaa Al-Maarifa, 4 March 
2025.

Re-elected as Board Member and Chair of the LOD Financial Committee during the 2024 elections.

Awarded an L-CNRS grant as Co-Principal Investigator for the project “Detection of Palm Oil as an 
Adulterant in Lebanese Dairy Products,” in collaboration with the Ministry of Economy and Trade.

Awarded an L-CNRS grant as Principal Investigator for the project “The Metabolic Impact of Diet, Metformin, 
and Statins in Patients with Polycystic Ovarian Syndrome.”

Participated in the 24th Annual Congress of the LSIDCM, 28–27 September 2024.

Opened the 2nd Annual Conference on AI for Global Health Innovation, held at Lebanese Hospital 
Geitaoui-UMC, 5 June 2025, and presented “Setting the Scope for Epidemic Early Warning Systems.”

Awarded an IDRC research grant (CAD 34,400) for the project “AI Solutions for One Health Approaches 
to Epidemic and Pandemic Prevention and Response: Scale, Inclusion and Impact.”

Recognized among Stanford University’s Top %2 Most Cited Researchers.

Initiated the academic collaboration that led to the signing of an MOU between Beirut Arab University and 
Zarqa University, Jordan.

Organized and participated in the induction ceremony of the Chi Iota Chapter of STTI.

Reviewed the nursing curriculum of a Lebanese university, as assigned by the Ministry of Education and 
Higher Education.

Organized and participated in the Postgraduate Research Empowerment Workshop organized by the 
BAU-FHS Research Committee.

Secured a CNRS intramural grant.



IntroductionResearch Report 24-25

3130

Karim Khabbaz Prof. Rami Abbas

Prof. Said El 
Shamieh

Dr. Salim Moussa

Dr. Salma Khazaal

Dr. Khaled Takey 
Ahmad

Dr. Leila Itani

Dr. Mirna Fawaz

Mr. Mohammad Itani

Prof. Nada El Darra

Dr. Nadine Assad

Organized and contributed to a series of community outreach and health education activities during –2025
2026, including CPR training sessions for school students in collaboration with the Yohan Association, 
health awareness sessions with nursing students, social support activities for geriatric, psychiatric, and 
orphan populations, and participation in the ATLAS initiative training organized by the Ministry of Public 
Health in collaboration with the World Health Organization.

Participated in an MHPSS orientation session in collaboration with the National Mental Health Program 
and the Lebanese Order of Physical Therapists on 17 October 2024.

Continued to serve as Associate Editor of the Bulletin of the Faculty of Physical Therapy.

Held editorial and reviewer roles with the Delta University Scienti!c Journal and the Benha International 
Journal of Physical Therapy.

Reviewed a manuscript for the Journal of Musculoskeletal Surgery and Research.

Served as Co-Investigator on the AlFaisal University Collaborative Grant (USD 12,000) for a project on 
whole-exome sequencing and functional annotation of rare ophthalmic disorders in Arab populations.

Delivered an invited lecture at the Rare Diseases Day Event at Lebanese American University on 8 March 
2025.

Served as Associate Editor and reviewer for several journals including BMC Medical Genomics, Frontiers 
in Genetics, Ophthalmic Genetics, and Scienti!c Reports.

Maintained an international collaboration with Institut de la Vision, Sorbonne Université, Paris, where he 
holds an Adjunct Researcher position.

Secured a fully funded research internship in Montpellier, France, for a master’s student under his 
supervision.

Organized the international webinar “Cancer and Immunity” for the third consecutive year on 11 April 
2025.

Co-organized a hands-on webinar on "ow cytometry for immunology master’s students in collaboration 
with the Institute of Cancer Research in Montpellier on 9 April 2025.

Achieved !nal-round selection for the Best Research Work Award at the 5th Forum for Women in Research 
(QUWA), University of Sharjah, 20 February 2025.

Awarded a scholarship by the Ministry of External Affairs, Government of India, under the Indian Technical 
and Economic Cooperation (ITEC) Programme, to attend the training course “Agri-Entrepreneurship 
Training for Women and Youth – Small-Scale Food Processing Enterprises” at ICRISAT, Hyderabad, India, 
30–19 January 2026.

Served as reviewer for several scienti!c journals, including Physiotherapy Theory and Practice, Scienti!c 
Reports, European Journal of Medical Research, Bulletin of Faculty of Physical Therapy, Physiotherapy 
Quarterly, and Journal of Orthopaedic Surgery and Research.

Delivered an invited lecture on constructing search strategies at MGH, 14 January 2025.

Served as a jury member at the Fifth Women in Research Forum (WIRF 2025), reviewing three proposals.

Participated as a speaker in the SDG3 course “Lifestyle, Nutrition and Health during the Lifespan” at the 
University of Pavia, Italy, delivering an online lecture titled “Sustainable Healthy Dietary Patterns” on 2 
May 2025.

Served as speaker and moderator in several international academic events in 2025, including the Fifth 
International Home Care Congress, the International Congress of Health Sciences and Multidisciplinary 
Approaches, and the International Euro-Mediterranean Congress on Higher Education, Scienti!c Research 
and Innovation.

Completed a Visiting Scholar Program at the University of Illinois Chicago during 2025–2024, resulting in 
the publication “Exploring Trauma-Informed Prenatal Care Preferences through Diverse Pregnant Voices.” 

Initiated a joint research collaboration with scholars af!liated with TIHCER and U.S. universities, which 
yielded the publication “Prenatal Clinicians’ Perspectives on Trauma-Informed Care Competency and 
Training.”

Delivered invited talks and seminars in Jordan, the UAE, and international scienti!c congresses on food 
safety, food waste valorization, and sustainable technologies.

Secured and contributed to multiple international research grants and mobility awards in collaboration 
with institutions in the UAE, Germany, Jordan, and Lebanon.

Supported the signing of an MOU between Beirut Arab University and Al-Zaytoonah University of Jordan.

Received a Berytech/Farah Social Foundation grant in support of research on potato peel valorization as 
a natural sprout inhibitor.

Served in editorial leadership roles, including Guest Editor for Processes and Editorial Board Member of 
Scienti!c Reports.

Participated in several scienti!c events in 2025, including the 2nd Annual Conference on AI for Global 
Health Innovation and the webinar “Cell and Molecular Architecture of Intestinal In"ammation and Mucosal 
Healing.”

Served as moderator of the “Cancer and Immunity” webinar.

Acted as group supervisor for a project shortlisted in the LIRA Innovation Program 2025 Capacity Building 
Phase.



Research Report 24-25

32

Beirut Arab University supports a strong research environment through intramural grants that empower faculty 
across disciplines to conduct high-quality, innovative research. This funding promotes projects with clear 
scienti!c merit, societal impact, and alignment with the Sustainable Development Goals, while strengthening 
research capacity, encouraging interdisciplinary collaboration, and laying the groundwork for external funding 
and industry engagement.

INTRAMURAL GRANTS

PI Co-PI Faculty Project Title

Roula Abiad

Mohammad Dakdouki

Dalia El Badan

Kawthar Abla

Pia Chedid

Rana El Hajj (Science)

Ghassan Younes
Ibtissam Saad

Salem Marhaba

Souraya Domiati

-

Dentistry

Science

Science

Pharmacy

Health Sciences

Evaluation of the effect of Herbal Irrigants 
on Intracanal Microbiota and the levels of 
In"ammatory Mediators after Endodontic 
Treatment: A Comparative Randomized Clinical 
Trial

Organic dyes degradation, microbial 
decontamination, and corrosion inhibition 
ef!ciency of green synthesized nanoparticles

Exploring the marine actinomycetes from Tripoli 
coastal in Lebanon for potential synthesis of 
selenium nanoparticles (SeNPs)

Novel tetrahydroquinoline derivative molecules-
loaded c-RGD peptide-modi!ed liposomes: A 
"ourishing strategy to treat rheumatoid arthritis

Epidemiological and Immunogenomic 
Characterization of Breast Cancer in Lebanon 
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Draz R.

International Journal of Humanities and Educational Research

2025

4(6):1-40

Society, Culture and Human Behavior/History and Heritage

Introduction
Historical research is considered one of the most important scienti!c approaches used in 
the study of past phenomena and events, as it aims to analyze and understand them in their 
different time contexts. In the !eld of scienti!c research, the application of historical research 
is an essential tool for revealing facts, interpreting developments, and providing critical 
insights that help understand the present and plan for the future. Despite the great importance 
of this approach, there are challenges facing researchers in employing it accurately and 
objectively, especially in light of the rapid changes in scienti!c research methodologies and 
the requirements of accuracy and scienti!c originality. 

Problematic 
How can historical research be systematically applied in writing scienti!c research to ensure 
accuracy and objectivity, and what are the challenges facing researchers in this context? 

Hypotheses
The application of historical research contributes to enhancing the accuracy and originality 
of scienti!c studies through the critical analysis of historical sources. Researchers face 
multiple challenges when using historical research, such as dif!culty in accessing original 
sources and problems of bias in interpreting events. The effectiveness of historical research 
in scienti!c studies can be improved by adopting modern research methods, such as digital 
analysis and integration between different approaches.

تطبيق المنهج التاريخي في كتابة البحوث العلمية
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Alaeddine H.

Journal of Al-Quds Open University for Humanities & Social Studies

2025

67(7):1-22

Health and Wellbeing/Emotion Regulation and Mental Health

الأهــداف: هدفــت الدراســة الحاليــة إلــى فحــص تحمّــل الضيــق والأمــن النفســي لــدى عيّنــة مــن المواطنيــن 
اللبنانييــن، والتعــرّف إلــى طبيعــة العلاقــة بيــن هذيــن المتغيّريــن، والكشــف عــن إمكانيــة وجــود فــروق بيــن 

أفــراد العيّنــة تُعــزى لعوامــل النــوع والعمــر والمســتوى التعليمــي. 
المنهجيّــة: اعتمــدت الدراســة المنهــج الوصفــي الارتباطــي، وتــمّّ تطبيــق مقيــاس تحمّــل الضيــق مــن إعــداد 
»ســايمون وجاهــر« )2005( وترجمــة الباحثــة )2016(، ومقيــاس الأمــن النفســي مــن إعــداد » شــقير« )2005(، 
علــى عيّنــة قوامهــا )331( مــن المواطنيــن اللبنانييــن. تــمّّ اســتخدام المنهــج الوصفــي الارتباطــي، واعتمــاد 
أســاليب الإحصــاء الوصفــي )المتوســطات الحســابية والانحرافــات المعياريــة، النســب المئويــة(، واختبــار )ت(، 

ومعامــل ألفــا كرونبــاخ، واختبــار آنوفــا.
النتائــج: أظهــرت النتائــج وجــود علاقــة جوهريــة موجبــة بيــن تحمّــل الضيــق والأمــن النفســي لــدى عيّنــة 
الدراســة؛ وجــود فــروق جوهريــة تُعــزى لعامــل النــوع فــي تحمــل الضيــق لصالــح الإنــاث، وعــدم توافــر فــروق 
جوهريــة بيــن الذكــور والإنــاث فــي الأمــن النفســي؛ وجــود فــروق جوهريــة فــي تحمــل الضيــق النفســي 
لصالــح الأفــراد الذيــن تتــراوح أعمارهــمّ بيــن 18 ســنة و40 ســنة، ووجــود فــروق جوهريــة في الأمن النفســي 
لصالــح الأفــراد مــن عمــر 51 ســنة ومــا فــوق؛ عــدم وجــود فــروق جوهريــة فــي كلّ مــن تحمــل الضيــق والأمــن 

النفســي بيــن أفــراد عينــة الدراســة تعــزى لعامــل المســتوى التعليمــي.
لــدى  القــوة  مكامــن  تعزيــز  إلــى  تهــدف  نفســية  إرشــادية  برامــج  وتنفيــذ  تصميــمّ  ضــرورة  التوصيــات: 
المواطنيــن اللبنانييــن، وفئــة الأطفــال بشــكل خــاص، ممــا يُســهمّ فــي تشــكيل الأمــن النفســي باعتبــاره 

الركيــزة الأساســية لصحــة المواطنيــن النفســية وبالتالــي ازدهــار المجتمــع اللبنانــي بشــكل عــام.
الكلمات المفتاحية: تحمّل الضيق، الأمن النفسي، المواطنون اللبنانيون.

Itani S.

مجلة العلوم التربوية والدراسات الإنسانية
Humanities and Educational Sciences Journal

2025

44(1):94-121

Society, Culture and Human Behavior/Language and Literature

هنــاك علاقــة جدليــة بيــن الثقافــة والهويــة، وبمــا أن الثقافــة العربيــة اليــوم تضعــف أمــام هيمنــة الآخــر 
الغربــي أو العالمــي علــى مياديــن الفكــر والإنتــاج المــاديّّ؛ فــإنّ الهويــة العربيــة تتأّ�ــر بهــذا الواقــع، وضعــف 
ــر حيــث ينفــضّّ أبناؤهــا عنهــا، ولعــلّ أخطــر مــا يحصــل  ــر فأكث ــا إلــى إضعــاف الثقافــة أكث ــؤديّ حتمً ــة ي الهوي
اليــوم هــو ابتعــاد الفكــر العربــي أحيانًــا، عــن المنطلقــات وآليــات الصيــرورة الفكريــة التــي ينتجهــا هــذا الفكــر 
نفســه، أمّــا الهويــة فتتألــف مــن ركنيــن: الثقافــة المشــتركة بيــن أبنــاء المجتمــع، والمصالــح المشــتركة بيــن 
فئــات هــذا المجتمــع، ســواء أكانــت نفســية أو ماديّــة، وشــعر أحمــد مطــر ينضــح بهــذه الأفــكار المبثو�ــة فــي 
لافتاتــه، فهــو يــرى أن العربــيّ وليــد �قافــة عريقــة، إلا أنّ الأنظمــة الاســتخباراتية تُقصــي هــذه الثقافــة 
لتحــلّ محلّهــا �قافــة أخــرى هجينــة، لا يــؤديّ فيهــا الإنســان دورًا ســوى التلقــي بصمــت دون مشــاركة فــي 
الفعــل، ودون اعتــراض، وكلّمــا بعــدت الثقافــة عــن مظانهــا ومنطلقاتهــا أّ�ــرت ســلبًا فــي بنــاء الهويــة العربيــة 

الإسلاميــة التــي باتــت مشــوّهة جــدًا.

Itani G.

Open Journal of Modern Linguistics

2024

14(5):914-947

Society, Culture and Human Behavior/Language and Literature

تحمل الضيق وعلاقته بالأمن النفسي لدى عينة من المواطنين اللبنانيين  جدلية الثقافة والهوية في شعر أحمد مطر
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Itani G.

Gloria for International Multidisciplinary Studies

2025

1(2):34-51

Society, Culture and Human Behavior/Language and Literature

Writing a coherent and cohesive comparison-contrast essay has always proved challenging 
for university students, affecting their academic and professional achievement. Therefore, this 
research investigated how teachers and learners could adopt a writing guide which focused 
on the techniques of coherence as well as grammatical and lexical cohesion to enhance 
the students’ comparison-contrast essays. Applying the quasi-experimental research design, 
a population of eighty-eight students from the intensive English course INTE 103 at Beirut 
Arab University during fall 2024 was divided into two groups: experimental and control. 
Both groups took a pre-/post-test. The experimental group students were subjected to an 
intervention for ten weeks during which they wrote four essays using the writing guide. Data 
from the essays were collected and analyzed. Findings revealed that consciously employing 
the skills of coherence and cohesion contributed to enhancing the participants’ comparison-
contrast essay writing. Based on the results, the experiment as a whole proved that, through 
the use of the comparison-contrast coherence-cohesion writing guide, participating students’ 
comparison-contrast essay writing skills showed remarkable improvement at the coherence 
as well as grammatical and lexical cohesion levels. Finally, it is recommended that teachers 
and students use the comparison-contrast writing guide through various in-class activities to 
help students develop a well-written comparison-contrast essay with strong coherence and 
cohesion.

Itani G.

Open Journal of Modern Linguistics

2025

15(2):445-460

Society, Culture and Human Behavior/Language and Literature

Pragmatics, especially speech act theory, is crucial for analyzing political discourse. It goes 
beyond simple information exchange to reveal the strategic use of language for in"uence, 
persuasion, and action. This paper investigates the speech acts employed by Netanyahu in 
his speech delivered on 7 October, 2023, considering both his intent and the contextual 
circumstances surrounding his utterance. Findings revealed that 38.46% of Netanyahu’s 
speech is dedicated to assertives, 23.07% to directives, 15.38% to declaratives and 7.69% 
to commissives. Two statements were employed for two different purposes: assertive-directive 
(7.69%) and declarative-commissive (7.69%). Combining assertions with directives and 
declarations indicates that the speech emphasizes the delivery of information and action 
taken, with a degree of authority and commitment. 

Coherence and Cohesion: A Guide to Enhance EFL 
Learners’ Comparison-Contrast Essay

Beyond Mere Words - Unveiling the Speech Acts in 
Netanyahu’s October 7 Speech
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Writing coherent and cohesive comparison-contrast (CC) essays has proved to be challenging 
for university students. To this end, universities establish intensive English programs to boost 
their students’ writing skills, yet the problem persists. In class, teachers sometimes resort to 
the explicit instruction of the discourse analysis techniques of coherence and cohesion when 
teaching comparison-contrast writing, but still students encounter dif!culties related to essay 
organization and use of appropriate cohesive ties. In addition to lack of knowledge and 
practice, students’ cognitive skills affect their comparison-contrast writing pro!ciency. Hence 
the need for a comprehensive guide that incorporates knowledge and practice in accordance 
with Bloom’s Taxonomy levels. In order to facilitate its application across EFL levels, this 
guide is also aligned with the levels of the Common European Framework of Reference 
CEFR. To examine its effectiveness, the guide was implemented in three intensive English 
language courses namely INTE 101 (CEFR A2), INTE 103 (CEFR B2) & INTE 104 (CEFR C1) 
at Beirut Arab University (BAU) during Fall 2023-2024. Following the Presentation-Practice-
Production (PPP) process in class, students passed through three stages of development. Each 
stage ended included the production of an essay. Data collected from student essays (E1, 
E2 and E3) were examined and analyzed. The !ndings revealed a signi!cant improvement 
in the students’ comparison contrast essay scores. The conclusion is a call for teachers and 
students to focus on the practice of the comparison-contrast essay in language teaching-
learning in a novel way.

This analysis also suggests that, through a strategic use of language, the speaker employs 
a calculated approach which aims to inform, guide, and persuade, emphasizing authority 
and purpose over emotional expression. However, this study, while offering insights into 
Netanyahu’s communication, is limited by its dependence on a single speech, which might 
possibly misrepresent his overall style and neglect broader contextual factors. To achieve 
a more comprehensive understanding and validate the !ndings, future research should 
expand data sources by analyzing more speeches for the same speaker, incorporate a wider 
contextual analysis, and investigate audience reception.

ABSTRACT ABSTRACT
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Alaeddine H.

JIL Scienti!c Research Center – JiL Journal of Human Rights

2023

44(1):87-107

Society, Culture and Human Behavior/Social Psychology and Interpersonal Processes

The World Health Organization (WHO) de!nes health as “a state of complete physical, 
mental and social well-being and not merely the absence of ailment or in!rmity”; also, it 
de!nes mental health as “a state of well-being in which the individual is aware of his or 
her own abilities and is able to contribute to his or her community. On the other hand, The 
United Nations Human Rights Of!ce of the High Commissioner (UNHCR) (2018) de!nes 
human rights as “moral principles innate to all humans, whatever their nationality, location, 
gender, ethnic origins, religion, language, or other statuses”. The right to health, according 
to the Commission, is an essential component of human rights and our comprehension of 
life with dignity.

As a basic human right, mental health is a vital component of health. Conversely, each of the 
30 foundational human rights stated in the Universal Declaration of Human Rights (UDHR) 
has an impact on mental health and psychological practice. Despite this, we frequently 
witness human rights violations, which have adverse effects on many facets of life. Based on 
this, this study aims to identify instances of overlap between psychology and human rights 
and to clarify the signi!cance of each !eld’s mutual contributions to the other in order to 
safeguard human rights and promote psychological well-being for individuals. Reviewing 
the theoretical and applied scienti!c literature regarding this subject will help to reach 
this objective. The study’s conclusion emphasizes the relevance of collaboration between 
psychology and human rights for the betterment of human community.

Itani G.

Open Journal of Modern Linguistics

2025

15(2):178-198

Society, Culture and Human Behavior/Language and Literature

Regarded as essential in the 21st century, higher-order thinking skills (HOTS) empower 
students to analyze information, form well-reasoned arguments, and solve complex 
problems innovatively. One way to nurture these skills is the comparison-contrast (CC) essay. 
Effective CC essays involve a multi-step process which encompasses critical evaluation and 
analysis of different subjects besides the synthesis of !ndings, highlighting key similarities 
and differences in a creative, well-structured, and logical manner. Therefore, this article 
describes the training conducted with one group of twenty Intensive English INTE 103 
(Common European Framework of Reference CEFR: B2) students at Beirut Arab University 
during spring 2023-2024. The training aimed to determine how the higher-order thinking 
skills can be integrated into the comparison-contrast essay so students employ them in their 
future essays. To this end, the researcher developed the analytical, critical, and creative 
thinking (ACC) charts with guidelines for incorporating these skills in the CC essay. Students 
were !rst introduced to the ACC skills and charts to understand how these skills are linked to 
the CC essay. After that, they were given a sample essay for analysis and discussion using 
the ACC charts, and then they were asked to create a CC essay, using all information they 
learned in class. Finally, students exchanged essays for evaluation and discussion using 
three rubrics developed by the researcher to evaluate the students’ analytical, critical, and 
creative thinking skills as evident in the CC essays. At the end of the training, essays were 
examined by the teacher using the same rubrics and the scores were discussed with students. 
Essay scores revealed that the majority of students passed the benchmark (60%) on all three 
rubrics, and more importantly, students enjoyed the experience of tackling the CC essay in a 
new manner through the conscious integration of their higher-order skills.

Psychology and Human Rights: An Integrative ApproachComparison-Contrast and HOTS: An Innovation in 
Practice
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Farahat B., Alaeddine H.

Urban Sustainability (US)

2025

Springer Nature

978-981-95-0751-1

Creative Sustainable Development/Environmental Studies & Sustainability in
Architecture

Only within BAU

Interdisciplinary

This book explores the interplay between shade, shadow, and psychological comfort 
in synaptic spaces $ an emerging architectural paradigm inspired by the adaptive and 
responsive nature of neural networks. Synaptic architecture emphasizes dynamic, "exible, 
and interconnected environments that evolve in response to user behavior and environmental 
stimuli. Within this context, shading design is more than a technical solution; it becomes 
a psychological and sensory tool that in"uences human perception, cognitive functions, 
mood and emotions. The study investigates how strategic integration of light and shadow 
can enhance well-being in contemporary architectural settings. Through an interdisciplinary 
approach, that combines architectural psychology, environmental behavior theory, and 
cognitive science, this research identi!es the role of shading in creating psychologically 
comforting built environments. Case studies are analyzed using selected parameters derived 
from theoretical foundations, literature reviews, and real-world examples. These cases 
demonstrate how adaptive shading systems, responsive lighting, and thoughtful material use 
can transform static spaces into synaptic, experience-rich environments. Ultimately, the aim 
is to propose innovative shading strategies that support human well-being and foster deeper 
engagement with space. By aligning design with psychological, emotional, cognitive, 
behavioral and social needs, this book positions architecture as a transformative force, 
reshaping how individuals interact with and experience the built environment.
Keywords: Synaptic Architecture, Shade and Shadow, Psychological Comfort, Shading 
Design Strategies, Architectural Psychology.

Innovative Approaches for Shading Design to Improve 
Psychological Comfort in Synaptic Spaces
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Abdulrahim M.

BAU Journal - Journal of Legal Studies

2025

2024-2025(1):1-9

Society, Culture and Human Behavior/Contemporary Developments of Public Interna-
tional Law (in Human Rights, Humanitarian, Criminal, Economics, and Monetary)

This research addresses and analyzes the legality of the use of force in liberation wars 
waged by peoples suffering under the rule of colonialism, regimes of racial discrimination 
or foreign domination.  This use is one of the four exceptions to the principle of prohibiting 
the use of force enshrined in Article 2, Paragraph 4 of the United Nations Charter which 
legalize the use of force in International Law. The !rst exception is the Security Council taking 
measures using force according to Article 42 of the Charter, the second exception is the right 
of self-defense according to Article 51 of the Charter and the third exception is the General 
Assembly taking measures using force according to the provisions of the General Assembly 
resolution “Uniting for Peace”. The fourth exception, which is the focus of this research, is 
the right of liberation and independence movements to use force to achieve their right to 
self-determination, freedom, and independence which is enshrined in several declarations 
and resolutions issued by the United Nations General Assembly since 1960. The use of force 
in wars of liberation is legalized in International Law; this is what this research focuses on 
and con!rms, in addition, applies this right to the Palestinian people in their war against the 
racist Zionist entity, the occupier of the Palestinian land, who deprives the Palestinian people 
of exercising its right to self-determination, freedom and establishing its independent state.
Keywords: The Charter of the United Nations, the principle of prohibition of the use of force, 
exceptions to the principle of the use of force, the legality of the use of force, the right to 
self-defense, uniting for peace, the de!nition of aggression, colonialism, systems of racial 
discrimination, foreign domination, wars of liberation, the right to self-determination.

The Legality of the Use of Force in Wars of Liberation: 
The Palestinian People’s Struggle as a Case Study
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Al Najjar M., Ghanem M., Higazi W.

Journal of Governance and Regulation

2024

13(3):189-197

Society, Culture and Human Behavior/Human Behavior in Organizations

Only within BAU

Intradisciplinary

The aim of this study is to explore the accounting errors that in"uence value-added tax (VAT) 
reporting quality in Lebanon and to identify any additional accounting errors not considered 
before. The data instrument is a questionnaire; it was developed based on previous studies’ 
statements (Mat Jusoh et al., 2021), which were validated by a pilot test. The population 
selected is composed of all 1,691 practising certi!ed public accountants in Lebanon who 
are registered with the Lebanese Association of Certi!ed Public Accountants (LACPA). The 
results showed several accounting errors that have a signi!cant in"uence on VAT reporting 
quality in Lebanon, including tax rate errors, cutoff period errors, errors of principle, hiding 
transactions errors, mathematical errors, and overreporting expenses errors. Moreover, 
the exploratory approach concluded that there are two main problems that in"uence VAT 
reporting quality: the unclear procedures for tax reporting and the absence of guidance 
regarding the extreme "uctuation of exchange rates in Lebanon. This study provides new 
insight and a better understanding of the accounting errors that in"uence VAT reporting 
quality.

Accounting Errors that In!uence Value Added Tax 
Reporting Quality: A Study of Accounting and Regulation
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Hamadeh A., Nouraldeen R., Mahboub R.

International Journal of Applied Economics, Finance and Accounting

2025

22(1):53-66

Science and Technology/Information and Communication Technology in Business

Only within BAU

Interdisciplinary

This study examines the effect of trust in technology and the Uni!ed Theory of Acceptance 
and Use of Technology (UTAUT) on auditors’ intention to use Blockchain technology (BT). This 
study also aims to explore how age moderates the relationship between trust in technology, 
the UTAUT, and auditors’ intention to adopt BT (AIABT). Data from 332 Lebanese auditors 
were analyzed using partial least squares structural equation modeling (PLS3-SEM), and 
!ndings show that trust in technology and UTAUT factors signi!cantly impact AIABT. Besides, 
results show that age doesn’t moderate the role between trust in technology, UTAUT factors, 
and AIABT. According to researchers’ this study is among the !rst to investigate the variables 
affecting AIABT in Lebanon. This study highlights the practical implications of BT adoption 
in auditing in Lebanon by pointing out the need for case studies, workshops, educational 
programs, investing in IT systems, and developing regulatory frameworks to build trust and 
boost credibility in BT adoption.

Abdallah B., Ghanem M., Hijazi W.

Journal of Risk and Financial Management

2024

17(2):73-98

Society, Culture and Human Behavior/Human Behavior in Organizations

Only within BAU

Interdisciplinary

The exercise of audit judgment is essential because it is impractical to perform an audit on 
all types of evidence. These types of evidence are considered in forming an opinion on 
audited !nancial statements, making audit judgment a determinant of the audit’s outcome. 
The objective of this research is to analyze the factors that affect an auditor’s judgment and 
decision making (JDM) during an audit. This study used an exploratory research design, with 
the factor analysis approach as its methodology. However, the data were collected using the 
questionnaire method. The questionnaire was sent to all member auditors of the Lebanese 
Association of Certi!ed Public Accountants (LACPA). A total of 310 completed questionnaires 
were collected and analyzed. The data analysis !ndings indicate that the auditor’s JDM 
throughout the audit process is affected by three factors: personal, task, and environmental 
factors. The auditor’s personal factor becomes the dominant factor because it has the largest 
eigenvalue of 7.949. These !ndings demonstrate the complex and diverse nature of auditor 
judgment, highlighting the signi!cance of considering audit JDM factors. Therefore, auditors 
may improve their abilities to make informed and effective judgments throughout the audit 
process by acknowledging the importance of personal, task, and environmental factors.

Auditors’ Intentions to Use Blockchain Technology: Do 
Trust in Technology, UTAUT Factors, and Age Matter?   

Analyzing the Factors That Affect Auditors’ Judgment 
and Decision Making in Lebanese Audit Firms
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Nouraldeen R.

 International Journal of Disclosure and Governance

2025

2025(2025):1-17

Society, Culture and Human Behavior/Human Behavior in Organizations

Auditors’ ability to detect fraud has become highly debated especially after the recent 
!nancial scandals and increased fraudulent actions. This study aims to examine the impact 
of three auditor attributes (competence, independence, ethics) on professional skepticism 
and fraud detection, and to investigate the mediating role of professional skepticism in the 
relationships between these three auditor attributes and fraud detection. The data of this 
research was collected through questionnaires completed by 320 external auditors employed 
by audit !rms located in Lebanon during the Lebanese economic and !nancial crisis. The 
Smart-PLS3 was adopted to conduct the statistical analysis. The outcomes show that auditors’ 
competence and independence have no direct effect on fraud detection. Nevertheless, the 
two variables indirectly affect fraud detection through professional skepticism. The results 
also reveal that auditors’ ethics has both direct and indirect in"uence on fraud detection, 
whereas professional skepticism partially mediates the relationship between the two 
variables. This study contributes to the limited literature that examines the effect of auditor 
attributes on professional skepticism and fraud detection in developing countries. Besides, 
according to the researcher’s knowledge, the current research is the !rst that investigate 
the mediating role of professional skepticism in the relationships between the three auditor 
attributes (competence, independence, ethics) and fraud detection. Based on the study’s 
results, the researcher suggests some practical implications to assess auditors in detecting 
fraud within the increase of fraudulent actions and !nancial scandals.

Hamadeh A., Nouraldeen R., Mahboub R., Hashem M. 

Administrative Sciences

2025

15(2):1-22

Science and Technology/Information and Communication Technology in Business

National and Regional 

Interdisciplinary 

The purpose of this study is to examine the effect of the two determinants of the technology 
acceptance model (TAM3), perceived ease of use (PEOU), and perceived usefulness (PU) 
on auditors’ intention to adopt and use blockchain technology (BT) in Lebanon. This study 
also aims to investigate the moderating role of age on these associations to determine the 
antecedents of PU and PEOU. A sample of 332 auditors working in Lebanon was used to 
collect data and the analysis was conducted using the third version of partial least squares 
structural equation modeling (PLS3-SEM). Results show that perception of external control 
and computer self-ef!cacy signi!cantly affect the PEOU. Job relevance and output quality 
are PU antecedents and positively in"uence the variable. In addition, PEOU and PU have 
a signi!cant positive impact on auditors’ intention to adopt BT. This shows that auditors 
in Lebanon are more inclined to adopt BT if they feel that BT does not require substantial 
effort and that BT provides tangible bene!ts to their work. According to the researchers’ 
knowledge, this study is the !rst to examine auditors’ perception of using BT in one of 
the Middle Eastern countries, Lebanon, and the !rst to investigate the moderating role of 
age on the relationship between TAM3 determinants and auditors’ intention to adopt BT. 
In addition, this study highlights the practical implications of adopting BT in auditing in 
Lebanon by pinpointing the need for training programs, collaboration between auditors and 
other departments, developing regulatory frameworks to enhance ef!ciency, and organizing 
awareness and educational campaigns. Additionally, investments in infrastructure are critical 
to facilitate the smooth implementation and adoption of BT. Furthermore, audit !rms should 
organize workshops to educate auditors on the application and the bene!ts of BT, invest in 
upgrading the IT systems to be compatible with BT platforms, and provide case studies and 
pilot projects to promote con!dence in BT adoption.

Competent and Independent Auditors but Cannot Detect 
Fraud!! Do They Exercise Professional Skepticism?

Auditors’ Intention to Use Blockchain Technology and 
TAM3: The Moderating Role of Age
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Mahboub R.

Sustainable Futures

2025

10(1):1-13

Society, Culture and Human Behavior/Human Behavior in Organizations

For the Middle East and North Africa (MENA) region, environmental pollution and climate 
change (CC) are signi!cant obstacles that drive businesses to improve their climate change 
disclosure (CCD) policies to meet stakeholder needs. Although CCD is growing in prominence, 
most studies have concentrated on developed nations, hence leaving a major knowledge 
gap regarding the particular dif!culties encountered in the MENA region. This research 
is essential since it investigates the determinants affecting CCD in region where corporate 
environmental responsibility has not been completely investigated, thus it provides insightful 
information for academics as well as practitioners. Data were collected from 378 businesses 
associated with the Carbon Disclosure Project (CDP) From 2017 to 2022 produced 1,102 
observations. The regression analysis reveals that pro!tability and !rm age have a negative 
in"uence on CCD, but leverage has a positive in"uence. Interestingly, !rm size and industry 
type do not substantially impact CCD among MENA businesses, a departure from trends 
observed in developed markets. This research stands apart in its emphasis on the MENA 
area, therefore expanding the meager knowledge on corporate environmental responsibility 
in developing nations. The results stress how urgently targeted measures are needed to 
raise MENA-context CC reporting and advocacy. Virtually, this study provides direction 
for business leaders and legislators wanting to increase responsibility and transparency in 
environmental practices, therefore fostering regional sustainable development.

Mahboub R.

Journal of Risk and Financial Management

2024

18(1):1-19

Society, Culture and Human Behavior/Human Behavior in Organizations

The readability (RDB) of annual reports (ARs) plays a crucial role in determining the 
effectiveness of disclosure of information to interested parties, particularly investors. Given 
that investors rely on the !nancial information provided in ARs, the chairman’s letter 
serves as a key communication tool and is the most extensively read section of the report. 
Consequently, companies are under pressure to provide understandable ARs that can be 
easily interpreted by investors. Nevertheless, managers sometimes obscure such disclosures 
in an attempt to bury negative information and hide their own behavior. Drawing from the 
“managerial obfuscation hypothesis”, this study investigated how the corporate governance 
(CG) structures affect the RDB of ARs for a sample of 95 banks across seven countries in 
the MENA region from 2018 to 2022. The !ndings revealed that board size, frequency 
of board meetings, and ownership concentration signi!cantly affected the RDB of ARs. 
Additionally, board independence and gender diversity had a signi!cant negative effect 
on ARs’ RDB. Conversely, the study found that the presence of role duality within the board 
had an insigni!cant effect on ARs’ RDB. As a result, this study recommends enhancing CG 
structures to enhance the clarity of banks’ reports and boost investor trust.

Determinants of Climate Change Disclosure in the MENA 
region: Insights from CDP companies

Corporate Governance and Obfuscation in Chairmen’s 
Letters: The Case of MENA Banks
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Al Najjar M., Mahboub R., Nakhal B., Ghanem M.

Journal of Risk and Financial Management

2024

17(11):1-13

Society, Culture and Human Behavior/Human Behavior in Organizations

Only within BAU

Interdisciplinary 

In recent years, arti!cial intelligence has increasingly been interesting for its role in improving 
accounting practices. This research investigates whether there is a signi!cant difference in 
value-added tax (VAT) reporting quality between traditional methods and those assisted by 
arti!cial intelligence (AI) in emerging markets. The experiment introduces an AI intervention 
using ChatGPT-4 to analyze data for accounting errors. The results demonstrate that AI-
assisted reporting signi!cantly improves reporting quality, as the AI effectively identi!ed 
accounting errors that were missed in traditional reporting. This study makes a valuable 
contribution by providing novel, practical insights into the role and capabilities of AI in tax 
reporting, employing a rarely used experimental methodology to explore this topic.

Al Kadi S., Beydoun A.

Communications on Applied Nonlinear Analysis

2025

32(2025):130-149

Society, Culture and Human Behavior/Human Behavior in Organizations

Only within BAU

Interdisciplinary 

This paper looks at the mediating role of workplace incivility between the emotional 
intelligence of nurses’ in relation to job satisfaction. The sample used comprised of 415 
nurses employed at hospitals in Lebanon. The results yielded a signi!cant positive impact of 
that emotional intelligence on nurses’ satisfaction at the job. It has also shown that workplace 
incivility works as a negative mediator among satisfaction and EI skills. However, the 
limitation of a generalization is bound to registered Lebanese nurses working in hospitals. 
future studies should include other sample groups, like private/home nurses. This study builds 
on organizational behavior studies whiten an Eastern context by examining the workplace 
incivility’s mediating role, which was previously not widely tackled. It suggests that nurses’ 
job satisfaction is positively impacted by emotional Intelligence (EI). It also focuses on the 
workplace incivility’s partial negative mediation role. The results point out that medical 
centers will be able to increase job satisfaction through leveraging their employees’

Exploring the Role of AI in Improving VAT Reporting 
Quality: Experimental Study in Emerging Markets
(Joint with Science)

Exploring the Mediating Role of Workplace Incivility in 
the Relationship Between Emotional Intelligence and Job 
Satisfaction Among Lebanese Nurses 
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Olaleye B., Mosleh S. 

Administrative Sciences

2025

19-1:(5)15

Creative Sustainable Development/Sustainability in Business

International

Intradisciplinary

This paper aimed to analyze the effect of green supply chain integration (GSCI) on sustainable 
supply chain performance (SSCP), as well as consider the mediating and moderating effects 
of green innovation (GInv) and green value co-creation (GVCc). This empirical study is based 
on a survey of 317 senior managers from agro-based companies involved in manufacturing 
and extractive industries in Nigeria. The empirical research model is examined utilizing 
partial least squares structural equation modeling (PLS-SEM). The discovery entails that GSCI 
positively and substantially impacted SSCP and GInv. The research suggests that green 
innovation serves as a mediator in the relationship between GSCI and SSCP. Moreover, green 
value co-creation exerts a detrimental moderating in"uence on the GSCI-SSCP paradigm. 
Meanwhile, the originality of this study emanated from being the !rst to objectively explore 
the simultaneous moderating and mediating effects of GInv and GVCc on the relationship 
between GSCI and SSCP.

Darwish I., Bazzi A., Ali A.

BAU Journal - Creative Sustainable Development

2025

6(2025):1-19

Creative Sustainable Development/Sustainability in Business

Only within BAU

Intradisciplinary

This study aims to review the literature for ten years, from 2010 to 2019, related to customers’ 
green purchase behavior by shedding light on the factors in"uencing it and the main 
predictors of green behavior in the restaurant industry. A systematic review of 38 articles 
published within ten years, “2010 to 2019” was performed, and the reviewed studies were 
classi!ed depending on electronic databases. The sample was clustered according to the 
two main topics: customers’ green purchase behavior toward restaurants and customers’ 
perceptions toward green product consumption. The !ndings were analyzed based on 
descriptive and topic analysis. 90% of the reviewed studies applied a quantitative approach 
by using a survey. Also, results revealed that 89% of the reviewed studies were between 
2015 and 2019, revealing a rise in investigating customers’ green purchase behavior and 
its determinants in the last !ve years. 47% of the reviewed studies were performed in three 
geographical areas (USA, China, and India), which reveals that investigating customers’ 
green purchase behavior and its factors is a topic of great interest in these countries. This 
study contributes to green consumption literature by shedding light on the restaurant sector 
as a !eld in the green literature that needs more future research. In addition, this study is 
one of the few studies that values the importance of more research exploring green purchase 
behavior and its antecedents.

Greening Sustainable Supply Chain Performance: The 
Moderating and Mediating In!uence of Green Value
Co-Creation and Green Innovation

Factors In!uencing Customers’Green Purchase Behavior: 
Ten Years of Literature with Special Focus on Green 
Restaurants
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Darwish I., Bazzi A., Ali A.

Environment, Development and Sustainability

2024

2024(2024):1-23

Creative Sustainable Development/Sustainability in Business

Only within BAU

Intradisciplinary 

This study aims to investigate several factors that affect customers’ green purchase intention 
toward eco-friendly restaurants in Lebanon. Additionally. It examines the moderating role 
of female dominance on the relationship between pro-environmental antecedents and 
customers’ green purchase intention. This paper adopts a quantitative approach, and 
data were collected from 390 Lebanese customers using a questionnaire. The sample 
was selected depending on the convenience sample technique, and the study model was 
tested using partial least-squares equation modeling. The !ndings of this study reveal that 
environmental concern, social value, innovativeness, and PCE exerted a positive impact on 
customers’ green purchase intention. However, the in"uence of materialism is not supported. 
Also, the !ndings reveal that female dominance signi!cantly moderates the relationship 
between the pro-environmental antecedents and green purchase intention. Furthermore, the 
study underscores the importance of participating in environmental groups to increase green 
purchases. Marketers in green restaurants need to create a marketing strategy that focuses 
on materialistic female customers through specialized campaigns to capture elements that 
motivate their interest in green restaurants. This study contributes to green consumption 
literature by examining the antecedents of green purchase intention in a developing country 
in the Middle East, whereby, few studies investigated this relationship. Additionally, this is 
the !rst study to investigate the in"uence of environmental concern, social value, materialism, 
innovativeness, and perceived consumer effectiveness, on customers’ purchase intention 
toward eco-friendly restaurants in Lebanon, with the moderating role of Female dominance.

Nasser H., Beydoun A., Ali A.

Edelweiss Applied Science and Technology

2025

9(2):1310-1323

Society, Culture and Human Behavior/Human Behavior in Organizations

Only within BAU

Intradisciplinary 

In the current landscape, characterized by signi!cant volatility, organizations are increasingly 
focused on grasping and harnessing the perceptions of their varied stakeholders to establish 
an enduring competitive edge. As such, organizational culture, business reputation, and 
customer trust are vitally important concepts for practitioners and academicians because 
of their possible in"uence on external and internal stakeholders. Given the ampli!ed 
importance of the multi-stakeholder standpoint, this study engages in path analysis using 
SPSS-AMOS software to examine the mediating in"uence of perceived company reputation 
between organizational culture and customer trust on one side and employee engagement 
and customer satisfaction on the other side among 135 Lebanese hotel visitors and 
189 Lebanese hotel staff through a questionnaire survey using a convenience sampling 
technique. The results acknowledge the in"uence of culture and consumer trust on reputation 
and multiple stakeholder outcomes. Additionally, reputation in"uences customer satisfaction 
but not employee engagement. Finally, reputation partially mediates the connection between 
trust and satisfaction but does not mediate the relationship between culture and employee 
engagement. This study can contribute to the Lebanese hotels’ management efforts in 
improving hotels’ reputation and satisfying customers through positive organizational culture 
and customer trust.

The Antecedents of Customers’ Green Purchase Intention: 
Bridging the Eco Gender Gap

Reputation and Multiple Stakeholder Outcomes: The Role 
of Organizational Culture and Customer Trust
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Arnaout B., El Nemar S., El-Chaarani H., Esposito M., Vrontis D.

Journal for International Business and Entrepreneurship Development

2025

16(4):1-26

Society, Culture and Human Behavior/Human Behavior in Organizations

International

Interdisciplinary

This study examines how SMEs use communication to successfully implement change during 
turbulent environments. This empirical study examines SMEs from different industries during 
change and focuses on the impact of successful communication on change initiatives by testing 
different change circumstances. Based on a sample of 187 small businesses in technology, 
hospitality, food service, industry, education, and retail, these research employees structural 
equational models to reveal the impact of communication factors on the effectiveness of 
an organisation to manage change in turbulent times. This study proposes a framework 
for identifying the ef!cacy of communication during change in SMEs while dealing with a 
turbulent environment and a tested approach for integrating the ‘communication’ elements 
in change initiatives. The results reveal that communicating in a trusting environment, an 
ef!cient leadership communication, communicating the urgency of change, incorporating 
strategic vision in communication, and communicating a change of course facilitate the 
implementation of change within organisations during instable periods.

Sidani O., Taher H., Houshaimi M.

International Journal of Applied Economics, Finance and Accounting

2025

21(1):53-62

Creative Sustainable Development/Sustainability in Business

Only within BAU

Intradisciplinary

This research examines the role of digitization in improving the impact of the quality of 
institutions on public debt. It studies a panel dataset for 12 Middle East and North Africa 
countries over 20 years. It aims to assess the function of digital governance in enhancing 
the ability of institutional frameworks to ef!ciently manage public debt. Speci!cally, it 
tests the effect of digitized quality of institutions on public debt by introducing government 
digitization into a consolidated quality of institutions metric, which is based on the worldwide 
governance indicators. We construct this metric using Principal Component Analysis, which 
sharply highlights the critical role of a holistic quality of institutions approach in public debt 
management. The research suggests utilizing a single-step Generalized Method of Moments 
estimation model, which is known for its robustness in studying dynamic panel datasets 
and includes associated diagnostic tests to properly validate estimation results. The !ndings 
demonstrate a positive and signi!cant correlation between the digitized quality of institutions 
and public debt. The research provides a distinct understanding of institutional capacity 
enhancement for effective public debt management by integrating government digitization 
into the framework of governance itself. It provides invaluable insights for decision-makers, 
particularly in developing countries suffering from weak governance structures. By integrating 
digitization into the governance structures, countries enhance the quality and capacity of 
their institutions, which proves to be a critical factor in effective public debt management.

The Drivers of Effective Communication Elements: Key 
Pivotal Role in the Successful Implementation of Change 
Initiatives during Turbulent Times

The Digital Edge and Institutional Quality: A Pathway to 
Effective Public Debt Management in Developing MENA 
Economies  
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Abraham R., Bhimavarapu V., El-Chaarani H.

Journal of Risk and Financial Management

2025

18(6):1-22

Society, Culture and Human Behavior/Human Behavior in Organizations

International

Interdisciplinary

Audit committees monitor the actions of managers as they pursue the goal of shareholder 
wealth maximization. The purpose of this study is to measure the impact of audit committee 
oversight on novel aspects of !rm performance, including investor rationality, price 
expectations, human capital, and research and development expenses. It extends the literature 
to non-!nancial outcomes of audit committee oversight. The literature thus far has focused on 
the !nancial effects of audit committee oversight, such as return on assets, return on equity, 
risk, debt capacity, and !rm value. Data was collected from 588 publicly traded !rms in the 
U.S. pharmaceutical industry and energy industry from 2010 to 2022. Audit oversight was 
measured by the novel measurement of the frequency of the term ‘audit committee’ in annual 
reports and Form 10Ks from the SeekEdgar database. COMPUSTAT provided the remainder 
of the data. Panel Data !xed-effects models were used to analyze the data. Audit committee 
oversight signi!cantly increased investor rationality, signi!cantly reduced price expectations, 
and signi!cantly increased human capital investment. An inverted U-shaped relationship 
occurred for audit committee oversight and research and development expenses, with audit 
oversight !rst increasing research and development expenses, then decreasing them. The 
study makes several contributions. First, the study uses a novel measure of audit oversight. 
Second, the study predicts the effect of audit committee oversight on unexplored non-!nancial 
measures, such as human capital and research and development expense. Third, the study 
offers a current test of the Miller model, as the last tests were performed over 20 years ago. 
Fourth, the study examines the impact of auditing on market measures that have not been 
explored in the literature, such as investor rationality and short selling.

Najia N., Taher H., Abed Elkader G.

International Journal of Energy Economics and Policy

2025

15(1):8-14

Creative Sustainable Development/Sustainability in Business

Only within BAU

Intradisciplinary 

Many studies and scholars focus on the impact of climate change and pollution on economic 
green growth, linked to cultural variables. The discussed socio-cultural factors are measured 
by World Values Surveys, and environmental deterioration presented as different types of 
pollution are both independently essential for economic sustainability. The article refers to 
the socio-cultural index and sustainability. Environmental deterioration index as calculated 
by principal component analysis; Socio-cultural index formed by culture dimensions most of 
them mentioned by Hofstede (1980) such as masculinity, individualism and power distance; 
also, social development, and life expectancy and education level. Based on Environmental 
Kuznets Curve, there is a strong linkage among environmental degradation and income 
level. This paper applies Panel data by using generalized least square estimation; due to 
the existence of heteroskedasticity and serial correlation validate by Durbin-Watson test 
and Breusch-Pagan test respectively. The data was taken from World Value Surveys and 
European Value Surveys for Hofstede dimensions; World Bank such as GDP per capita, FDI, 
life expectancy at birth, tertiary school enrollment, and land pollution; and BP statistics of 
world energy for CO2 over years 2000–2022. The results show negative causal relationship 
between socio-cultural and economic sustainability and, a positive impact of environmental 
deterioration on economic.

The Impact of Audit Committee Oversight on Investor 
Rationality, Price Expectations, Human Capital, and 
Research and Development Expense

The Effect of Environmental Deterioration and Socio-
Cultural Factors on Economic Sustainability in Asia Paci"c 
Selected Countries
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Najia N., Taher H., Abed Elkader G.

International Journal of Energy Economics and Policy

2025

14(5):141-148

Creative Sustainable Development/Sustainability in Business

Only within BAU

Intradisciplinary

The paper provides the examination of economic sustainability based on the impact of 
socio-cultural factors and the environmental deterioration factors. This empirical analysis 
focuses particularly on G7 countries, and panel time series during the period 2000-2022 
are used to test this relationship. It applies several variables to determine these impacts that 
are tested with a principal component analysis and generalized least square estimation. 
According to Hofstede (1980) which is explained the culture dimensions (masculinity, power 
distance, uncertainty avoidance, and indulgence); and U-shaped in Environmental Kuznets 
curve (EKC) which showed the relationship between environmental deterioration and income 
level. Socio-cultural variables are divided into three groups: “socio-development”, “Hofstede 
dimensions”, and “economic development”. Environmental deterioration variables are 
divided into two groups: “air pollution”, and “water pollution”.  The paper indicates the 
hypothesis that socio-cultural variables signi!cantly impact economic sustainability; and 
the signi!cant impact of environmental deterioration variables on economic sustainability. 
The !ndings shows that socio-cultural negatively impacts economic sustainability, and 
environmental deterioration positively affects economic sustainability. Different tests apply 
to determine these effects, Hausman test to determine either Fixed effect or Random effect, 
Heteroscedasticity test (Durbin Watson test), Persan’s CD to test the serial correlation and 
Jarque-Berra test to con!rm the normality distribution.

Abiad Z., Abraham R., El-Chaarani H., Binsaddig O.

Journal of Risk and Financial Management

2025

18(1):1-18

Society, Culture and Human Behavior/Human Behavior in Organizations

International

Intradisciplinary 

This study investigates the impact of corporate governance characteristics on bank !nancial 
performance in Gulf Cooperation Council countries. The board characteristics include board 
size, board independence, board gender diversity, and CEO duality (CEO is also Board 
Chair), with bank size as the moderating variable. Sixty-six commercial banks from six 
Gulf Cooperation Council countries—Saudi Arabia, United Arab Emirates, Kuwait, Bahrain, 
Oman, and Qatar—are examined from 2019 to 2023 using two-stage least squares and 
generalized method of moments econometric methods. Board size, board independence, 
and board gender diversity signi!cantly increase return on assets and return on equity. The 
impact of CEO duality is mixed. The empirical !ndings show that CEO duality increases 
return on equity, with a non-signi!cant impact on return on assets. Finally, results show that 
bank size moderates the impacts of board size, board independence, and gender diversity 
in boards on the !nancial performance of banks. Large banks signi!cantly increase return 
on assets and return on equity due to the board characteristics examined, to a greater extent 
than small banks. Bank leaders should expand board membership, and add independent 
directors and women, to improve !nancial performance.

 The Impact of Socio-cultural and Environmental 
Deterioration Factors on Economic Sustainability in G7 
Countries

The Impact of Board of Directors’ Characteristics on the 
Financial Performance of the Banking Sector in Gulf 
Cooperation Council (GCC) Countries: The Moderating 
Role of Bank Size
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Sidani O., Houshaimi M., Taher H.

Edelweiss Applied Science and Technology

2024

8(6):8421-8430

Creative Sustainable Development/Sustainability in Business

Only within BAU

Intradisciplinary

Aid ef!ciency is contingent to the institutional framework of an economy, including 
governance structure and other contextual factors that affect the absorptive capacity for aid. 
The institutional absorptive capacity is thus a critical factor in"uencing !scal imbalances and 
public debt levels in aid-recipient in developing economies. This paper examines the impact 
of the institutional absorptive capacity for aid on public debt in 12 aid-recipient MENA 
countries over the period 2012-2022. By integrating governance indicators with contextual 
non-macroeconomic elements, this paper de!nes the non-linear relationship between the 
institutional absorptive capacity and debt-to-GDP. It proposes a novel measurement for the 
institutional absorptive capacity, using the Principal Components Analysis method to compile 
the World Bank’s worldwide governance indicators along with the human development 
index (HDI), government digitization, and access to electricity. It proposes using system one-
step GMM estimation model which caters for all drawbacks of other estimation techniques. 
Findings show a strong negative impact of the institutional absorptive capacity for aid on 
public debt. The paper provides evidence-based intuition for policymakers in the MENA 
region, underscoring the importance of governance-driven reforms as a pathway to minimize 
continuous dependency on external borrowing and ensure sustainable public debt.

EL Abiad Z., El Chaarani H., Binsaddig R., El Nemar S., Thrassou A.

EuroMed Journal of Business

2025

20(6):1-17

Society, Culture and Human Behavior/Human Behavior in Organizations

National, Regional and International

Interdisciplinary

Purpose: The research identi!es the causal pathways between SMEs’ innovation, digitalization 
and international performance of SMEs. It particularly explores the determinant of innovation 
and digitalization within Lebanese SMEs. Design/methodology/approach: This research 
employed the SEM (structural equational modelling) technique to explore the links between 
innovation, digitalization and international performance of Lebanese SMEs. Findings: Based 
on a sample of 208 SME executives, the results of SEM (structural equational modeling) 
reveal that digitalization is a key success factor of international development of SMEs. 
The results also show that digitalization boosts innovation namely in small !rms; however, 
innovation does not signi!cantly in"uence digitalization. Finally, the study con!rms that SMEs’ 
internal innovation capabilities along with a favorable internal business environment are 
the determinants of their innovation. Originality/value: This research advances knowledge 
in essential areas of digitalization, innovation and the organizational dynamics of SMEs, 
especially to the much under-researched organizational typology of SMEs operating in 
ambiguous and resource-constrained contexts; offering novel and valuable elucidations, as 
well as avenues for further research and implications to industry and governance.

The Impact of the Institutional Absorptive Capacity on 
Public Debt in Aid-Recipient MENA Countries

The Impact of Innovation and Digitalization on the 
International Performance of SMEs
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Taher H.

Environmental Economics

2024

2(15):118-131

Creative Sustainable Development/Sustainability in Business

This study considers the impacts of !nancial development and the consumption of renewable 
energy in Lebanon for the period 1990–2021, employing the Environmental Kuznets Curve. 
The !nancial sector in Lebanon is considered a major engine in the economic development. 
Green energy sources and environmental protection are taking higher importance nowadays 
with the increase of implications for climate change and global warming worldwide. This 
paper examines the Environmental Kuznets Curve’s presence and implications for Lebanon’s 
!nancial development and renewable energy consumption. The econometric model used 
annual data from the World Development Indicators. Utilizing the autoregressive distributed 
lag (ARDL) technique, both near- and long-term relationships were estimated. The !ndings 
support the Environmental Kuznets Curve hypothesis and show that energy consumption 
and real income have a statistically signi!cant bene!cial effect on carbon emissions and 
that their square has a statistically signi!cant negative impact on carbon emissions over the 
long and short term. The results show variations in signs for !nancial development between 
the short and long term and stable results for renewable energy with negative signs in both 
terms. These results show the importance of further research on the in"uence of !nancial 
development and green energy consumption on EKC. Therefore, policymakers need to pay 
more attention to these variables for a sustainable economy that is facing the effects of 
climate change.

Mahboub R., Ghanem M.

Frontiers in Sustainability

2025

6(1):1-15

Society, Culture and Human Behavior/Human Behavior in Organizations

National

Intradisciplinary 

Introduction
Environmental, Social, and Governance (ESG) dimensions have transitioned from being a 
specialized concern to a fundamental aspect in"uencing a company’s !nancial performance 
(FP). As stakeholders increasingly emphasize sustainability, organizations are compelled to 
integrate ESG considerations into their strategic frameworks. This study aims to investigate 
the role of ESG dimensions in driving the FP of publicly listed companies on the Egyptian 
Stock Exchange (EGX) from 2018 to 2022.

Methods
Data was gathered from the top 100 Egyptian !rms rated by liquidity and activity using 
a quantitative research methodology covering 14 different industrial sectors. The analysis 
utilized !nancial statements, annual reports, sustainability reports, and corporate governance 
documents.

Results
It was found that the environmental dimension does not signi!cantly in"uence FP, while the 
social dimension has a negative and signi!cant effect. Additionally, the !ndings reveal a 
positive in"uence of the governance dimension on FP.

Discussion and conclusions
These results underscore the complex nature of ESG’s impact on a !rm’s !nancial outcomes, 
emphasizing the necessity of examining speci!c ESG components. The insights derived 
from this study are valuable for stakeholders, including investors and policymakers, as they 
navigate the relationship between ESG dimensions and FP.

The In!uence of Renewable Energy and Financial 
Development on Testing the Environmental Kuznets 
Curve in Lebanon: ARDL Approach

The In!uence of ESG Dimensions on Financial 
Performance: Evidence from Egyptian Listed Firms
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Darwish I., Bazzi A., Ali A.

Journal of Hospitality and Tourism Insights

2025

DOI:10.1108/JHTI-07-2024-0715

Creative Sustainable Development/Sustainability in Business

Only within BAU

Intradisciplinary 

Purpose
The current research seeks to investigate the antecedents of customers’ sustainable 
purchasing behavior from eco-friendly restaurants located in Lebanon. Moreover, it explores 
the mediating role of purchase intention on the relationships between pro-environmental 
antecedents and green purchase behavior. Additionally, it examines the moderating role of 
willingness to pay premium prices for sustainable products.

Design/methodology/approach
The questionnaire technique was used to gather data, and the convenience sample technique 
was used to select 397 restaurants’ customers.

Findings
The results revealed a positive effect of customers’ green purchase behavior exerted by 
environmental concern, purchase intention, and willingness to pay premium prices for 
sustainable products. Also, the !ndings adopted a signi!cant mediating role of green 
purchase intention between pro-environmental antecedents and purchase behavior toward 
green products.

Practical implications
The current study presents several practical implications for managers and decision-makers. 
Such as issuing green marketing campaigns on a regular basis to highlight the value of 
organic food safety, the necessity of using eco-friendly cutlery and the use of renewable 
energy systems.

Originality/value
This study examined the model pro-environmental antecedents in Lebanon as one of the 
Middle Eastern developing countries, whereas few studies examined this relationship. 
Furthermore, this paper contributes by examining the mediating role of green purchase 
intention.

Mahboub R., Ghanem M.

Cogent Business & Management

2024

1(11):1-28

Society, Culture and Human Behavior/Human Behavior in Organizations

Only within BAU

Intradisciplinary

Recently, several research practitioners were recommended that arti!cial intelligence (AI), 
knowledge management practices (KMP) and balanced scorecard (BSC) should be taken into 
consideration collectively to more accurately predicts the consequences that they can have 
in terms of organizational performance (OP). Consequently, this research aims to answer 
these calls by providing and empirically testing a conceptual model that simultaneously take 
into account AI, KMP and BSC with regard to their interactions with and effects on OP. The 
main aim of this research is to assess the association between AI and OP; and whether this 
association is mediated through the bank’s KMP and through BSC implementation. To achieve 
this aim, nine hypotheses have been formulated and tested through a web-based survey that 
was distributed to 594 employees working in commercial banks operated in MENA region. 
The data have been analyzed using the partial least squares structural equation modeling 
(PLS-SEM) technique. The !ndings demonstrate the positive impact of the adoption of AI on 
KMP, BSC and OP along with the impact of KMP on BSC and OP. The !ndings also reveal 
that KMP act as a mediator through which AI in"uences BSC and OP. Further, the !ndings 
show that BSC has a signi!cant positive effect on OP and act as a mediator through which AI 
in"uences OP. Hence, this research demonstrates that banks interested in using AI to improve 
performance must be very careful when taking KMP into account as a mediator mechanism.

Toward Green Purchase Behavior, Does Sustainability 
Become the Dominant Mare for Lebanese Restaurants

The Mediating Role of Knowledge Management Practices 
and Balanced Scorecard in the Association between 
Arti"cial Intelligence and Organization Performance: 
Evidence from MENA Region Commercial Banks
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Research Report 24-25

Jneid C. 

Strategies and Frameworks for Relearning in Organizations

2024

IGI Global Scienti!c Publishing

9798369363126

Society, Culture and Human Behavior/Human Behavior in Organizations

National, Regional and International

Intradisciplinary

As technologies advance and markets shift, organizations must prioritize relearning to 
remain competitive and resilient. Strategies and frameworks for relearning are essential in 
fostering a culture of improvement and adaptability, enabling employees to update their skills 
and knowledge. Embracing relearning processes may also encourage collaboration diverse 
learning perspectives which drive modern innovation. This proactive approach enhances 
workforce capabilities while cultivating a growth mindset that is crucial for navigating 
challenges and organizational risks. Further research into effective strategies for relearning 
is necessary to prepare businesses for continued change while allowing them to thrive.
Strategies and Frameworks for Relearning in Organizations examines the process of 
adapting and evolving within a rapidly changing business environment. It explores case 
studies, strategies, and frameworks for fostering a culture of continuous learning and 
improvement within organizations while providing valuable insights into organizational 
behavior, change management, and innovation practices. This book covers topics such 
as management science, sustainable development, and digital technology, and is a useful 
resource for business owners, managers, policymakers, government of!cials, economists, 
researchers, and academicians.

Nasser H., Beydoun A., Ali A.

The International Conference on Business and Technology (ICBTOxford’2024)

22/11/2024

England, University of Oxford

Society, Culture and Human Behavior/Human Behavior in Organizations

Only within BAU

Intradisciplinary

This study analyzed the impact of employee development and organizational culture on 
perceived hotel reputation, employee engagement, employee turnover intentions, and the 
moderating effect of value attachment. The data was gathered from 189 hotel employees in 
Lebanon, and path analysis with AMOS23 software was used. The !ndings indicated that 
organizational culture signi!cantly in"uences how a hotel’s reputation is perceived.

Strategies and Frameworks for Relearning in 
Organizations

Examining the Effect of Employee Development and 
Organizational Culture on Employee Engagement and 
Employee Turnover Intentions in Lebanese Hotels: 
Mediating Role of Perceived Corporate Reputation and 
Moderating Role of Value Attachment
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Research Report 24-25

Saleh R., Beydoun A.

Big Data in Finance: Transforming the Financial Landscape

2025

Springer Nature

978-3-031-75094-6

Society, Culture and Human Behavior/Human Behavior in Organizations

Only within BAU

Intradisciplinary

This study investigates the impact of perceived CSR and rewards on performance among 
managers and employees in Lebanese banks participating in CSR initiatives through the 
United Nations Global Compact (UNGC). The study analyzed data from 390 participants 
using a questionnaire, Statistical Package for Social Science (SPSS), and statistical methods 
such as correlation, regression, structural equation modeling (SEM), and a brief decision 
tree. The results show signi!cant positive correlations between employees’ perceptions of 
CSR, rewards, and performance. The study also considers demographic variations to identify 
distinct employee segments, suggesting the potential for directed interventions to improve 
outcomes. The !ndings emphasize integrating CSR understanding and planned reward 
management for positive organizational impact, offering valuable insights for corporate 
strategies and providing a foundation for future research. However, the study also highlights 
the need for further research in this area to fully understand the complex relationship between 
CSR, rewards, and employee performance.

The Impact of Socially Responsible HRM Practices on 
Intention to Stay: A Comparative Study Between Public 
and Private Healthcare Sector in Lebanon

The Impact of Perceived Corporate Social Responsibility 
and Rewards on Employee Performance
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Houri M., Shaarani H., Beydoun A.

Green Finance and Energy Transition

2025

Springer Nature

978-3-031-75959-8

Society, Culture and Human Behavior/Human Behavior in Organizations

Only within BAU

Intradisciplinary

This paper investigates the in"uence of Socially Responsible Human Resource Management 
(SRHRM) practices on nurses’ intention to stay in Lebanon. It focuses on the impact of selected 
practices, including training, performance evaluation, compensation, work–family balance, 
and occupational health and safety. Survey data was collected from 389 nurses from public 
and private sector hospitals. Structural equation modeling was used for analysis. The !ndings 
reveal that sector type has no effect on the impact of SRHRM practices on nurses’ intention to 
stay in Lebanese healthcare. At the academic level, it provides supplementary literature for the 
under-researched sector in Lebanon. It might thus open up additional research opportunities 
that aim to broaden the perspective of the topic. At the practical level, the !ndings offer 
hospitals the tool to be competitive in retaining nurses in both public and private sectors. It 
is also expected to aid policy-makers and HR practitioners in placing measures for better 
retention of nurses in both the public and the private sectors. The study presents limitations 
and future research to enhance understanding and implementation of SRHRM practices in 
healthcare. It might be considered among the !rst studies to investigate the mentioned topic.
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Al-Merheb A., Felix M., Elsamahy E., Khalifa M., El-Daghar K.

BAU - Architecture and Planning Journal

2025

31(1):1-15

Creative Sustainable Development/Environmental Studies & Sustainability in
Architecture

National

Interdisciplinary

Way!nding refers to information systems that guide pedestrians through a physical location, 
enhancing their understanding and experience of the space. Way!nding is especially crucial 
in complex urban environments, healthcare and educational campuses, and transportation 
systems. An effective way!nding system ensures that such situations remain less stressful 
and allows individuals to feel safe and secure. Adaptive reuse, also called building reuse, 
is basically a process in architecture where old structures get re!tted for different uses. 
Adaptive reuse renews old buildings, making them assets to the local community, be it low-
income housing, student housing, community centers, or mixed-use creative venues. The 
process of turning a historical site into a functional site makes one enable new applications 
and bene!ts, creativity in making existing structures more ef!cient and sustainable. This also 
generates fresh job opportunities in the local community, driving economic growth while 
keeping the need for additional building materials to a minimum, saving costs and focusing 
on repair and revitalization. Now, this paper will focus on two problems in the historical site, 
particularly the old area of El-Mina district in Tripoli, North Lebanon. First, the problem is how 
to improve and revive pedestrian "ow into the deserted narrow passageways around Khan 
Al Tamathily, which lacks integration and connectivity. Space syntax tools are employed to 
assess the current state of the region and present the results of proposed solutions generated 
during the design phase, ultimately identifying the best one. Additionally, the paper explores 
the potential for adaptive reuse, focusing on historical buildings, particularly those of high 
value along the proposed pathway. This new approach to urban planning seeks to promote 
pedestrian movement in areas where accessibility and way!nding continuity are lacking. 
It is presumed that the presence or absence of activity can in"uence pedestrian "ow and 
walkability in a speci!c zone. Thus, this study utilizes Space Syntax analysis to examine the 
chosen case study and understand how pedestrian movement can be enhanced through user 
segregation. 

Creating Walkability with Way!nding Techniques 
Through Adaptive Reuse for Historical Site
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Faculty of Architecture - Design & Built Environment 

8786

Farhat R., El-Bastawissi I., Mansour A., Yousef M.

Nanotechnology Perceptions

2024

20(16):1953-1971

Creative Sustainable Development/Environmental Studies & Sustainability in
Architecture

National, Regional and International

Interdisciplinary

With the rise of concern regarding resource depletion, environmental impact and waste 
production, the theoretical concept of expanding service life of goods and redeeming them 
into a circular economy came to light. Agro waste has gained much attention because of 
the tremendous amount produced globally. The destiny of such waste is either land!lling, 
indiscriminate burning, composting or biological transformation. Such disposal scenarios 
result in toxic emissions and thus with environmental implications. On the other hand, 
valorising and upcycling is said to result in materials and products with lower health risks 
because of the lower CO2 content and lower toxic emissions. This review focuses on the use 
of agro waste in construction material since its origins in ancient architecture till the latest 
!ndings. Through this review, the research aims to explore new approaches in upcycling agro 
waste into sustainable construction material. By analysing and comparing various examples 
and case studies where architectural spaces were constructed using materials manufactured 
/ modi!ed by agro waste, it is noticed such material rarely scale-up to industrial level, and 
constructed spaces are usually temporary or pilot studies with one or two "oors. The research 
concludes that the agro waste to be used is best utilized within the same region of cultivation 
and proposes the use of transformed manufacturing, undergoing chemical and mechanical 
treatment, for higher performance, permanent and unlimited architectural spaces.

Naim B., Felix M., Khalifa M., Najjar R.

BAU - Architecture and Planning Journal

2025

31(1):1-11

Health and Wellbeing/Quality of Life in the Built Environment

National

Interdisciplinary

Educators perceive the worth of a school’s encompassing open-air spaces as an essential 
feature in light of the present ecological worries and the growing of curricular requests of 
teaching within the rapid development world. This study provides an outline of evaluation 
model that assists the effect of landscape design features in educational outdoor spaces for 
kids in Lebanese’s schools. kids mental health and wellbeing are affected by the instructive 
landscape and inspects the unavoidable mentalities and practices that have prompted the 
underestimating of the schoolyard environment, as well as explicit strides to assess fruitful 
instructive landscape that give experiences to all the more completely using similar sounding 
words the schoolyard in school culture and instructional method, and examines how to 
support instructive landscape programs in light of youngsters’ necessities. 

Exploring a New Approach to Sustainable Building 
Construction using Agro Waste Materials 

Evaluating the Landscape Design Features of the 
Lebanese Educational Spaces Through Kid’s Wellbeing 
Model 
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DepthMapX is used to analyze the current human "ow pattern in the study region. In response 
to the identi!ed low connectivity, a new suggested pathway is proposed to reinvigorate 
pedestrian "ow in this historical region. Post-design simulations are conducted to assess the 
impact of these proposals on the region. 
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Amkieh Y., El-Bastawissi I., A!! A., Felix M.

Journal of Chinese Architecture and Urbanism

2025

7(2):1-11

Creative Sustainable Development/Environmental Studies & Sustainability in Architec-
ture

National

Interdisciplinary

The role of trees as natural windbreak barriers is signi!cant in various aspects, not only in 
reducing wind velocity but also in mitigating odors and gas emissions. The effectiveness of 
these barriers depends on the number of tree rows, tree height, and the spacing between tree 
rows. Tree visualization is implemented using computational "uid dynamics (CFD) programs 
to calculate the wind velocity reduction percentage before and after the application of a tree 
barrier. This research aims to develop a novel measurement tool to quantify wind velocity 
reduction using the EDDY3D tool. The objectives of the present study are to present CFD 
models that visualize the effects of trees on wind "ow regulation and to introduce EDDY3D 
as one of the latest CFD models for simulating air"ow. To calculate the wind velocity 
reduction percentage following the application of a tree barrier in the study area, a series of 
visualization tests were conducted using EDDY3D. These tests took into account tree height, 
arrangement, number of rows, and spacing between individual trees and tree rows. The 
outcome is a quantitative tool for measuring wind velocity reduction, which can be applied 
in future research on wind dynamics and tree barrier effectiveness. The study demonstrates 
that EDDY3D-based simulations can effectively assess wind reduction percentages in tree 
windbreak con!gurations, revealing that positioning the tree barrier closer to the receptor 
optimizes wind speed reduction, while mid-distance placement diminishes its effectiveness.

Farhat R., El-Bastawissi I., Mansour A., Youssef M.

Engineering, Technology and Applied Science Research

2025

15(3):23862-23870

Creative Sustainable Development/Environmental Studies & Sustainability in
Architecture

National, Regional and International

Interdisciplinary 

The building envelope is a predominant component in the energy consumption of 
architectural space. The lower energy ef!ciency the envelope achieves, the higher energy 
consumption is required to maintain thermal comfort in architectural space. This paper aims 
to explore the effect of using potato agro-waste on the thermal and structural characteristics 
of concrete hollow blocks. Utilizing agro-waste in building blocks is not a novelty, yet, 
targeting highly engineered materials, like Cellulose Nano Platelets (CNP), leverages 
nano-scale reinforcement, thus achieving enhanced properties with less materials. Using 
quantitative experimental methods, CNP modi!ed concrete specimens are compared 
to control specimens. At 0.20wt% and 0.40wt%, CNP shows signi!cant improvement in 
thermal conductivity. The compressive, "exural, and tensile strength were also improved with 
the addition of 0.20wt% CNP, whereas 0.4wt% addition recorded strength values similar 
to those of the control mix. The initial and secondary rate of absorption was remarkably 
improved for the mix with 0.2wt% of CNP. The optimum amount of CNP to be added was, 
thus, 0.2wt%, the results of which were used to perform environmental simulation employing 
DesignBuilder and SimaPro. The percentage of dissatis!ed people for Predicted Mean Vote 
(PMV) between -0.5 and 0.5 is less when deploying modi!ed hollow blocks for the walls. 
The use of potato agro-waste modi!ed concrete hollow blocks reduces the zone sensible 
heating and zone sensible cooling of a space, lowering the energy requirements for comfort 
optimization and, therefore, enhancing the building’s energy ef!ciency.

The Visualization of Tree Barriers as Windbreaks in 
Urban Areas using the EDDY3D Tool

Improving the Thermal and Structural Characteristics of 
Concrete Hollow Blocks Using Potato Agro Waste
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Faculty of Architecture - Design & Built Environment 

9190

Youssef M. 

Nanotechnology Perceptions

2024

20(13):624-647

Society, Culture and Human Behavior/Theories, History, & Humanities in Architecture

Religious architecture has been an important facility for educating people about the beliefs 
that were prevalent in a certain location at a particular period. The church serves as the centre 
of worship for Christians. For many years church design seemed to have remained constant, 
but now its design languages have been changed radically. Contemporary churches have 
a greater emphasis on community, global issues, and a more style of delivering the word of 
God. Volume, ornament, status, materials, texture, and light are used in the architecture of 
church to provoke the spiritual feeling. Under the Onslaught of digital trends of architecture 
and the rise of new building construction technology, the meaning of light representation in 
church became mostly disappeared. The main aim of this paper is to trace the representation 
of light in contemporary church architecture as a catalyst to enrich spiritual value. To achieve 
this aim, the paper followed a scienti!c methodology, starting with a literature review de!ning 
the meaning of contemporary church, its value, and its relation to the representation of light. 
To collect this data, the author depended on desk research and reviewed previous readings 
to highlight the examples that put the lighting factor at the !rst place in contemporary church. 
A deep analysis of three case studies were conducted, based on observations, photos, 
and documentation. This paper ends with proposing several recommendations to architects. 
One of them is playing by openings’ proportions, dimensions, materials, and positions may 
enrich the spiritual state of the user through creating meaningful light.

Al-Sukkari T., El-Daghar K., Galal K., A!fy A.

Heritage and Sustainable Development

2024

6(2):771-790

Creative Sustainable Development/Environmental Studies & Sustainability in Architec-
ture

Only within BAU

Intradisciplinary

Energy is vital for human life. However, the increasing global demand for and reliance 
on fossil fuels are signi!cantly contributing to rising CO2 emissions. The Building Energy 
Ef!ciency Codes (BEECs) are a government initiative aimed at regulating CO2 emissions. 
BEECs support both national environmental goals and global climate change initiatives in 
Lebanon. The study aims to close the gap between the effectiveness of Lebanon’s building 
energy codes and the country’s environmental goals. It seeks to identify the key enforcement 
actions taken by the Trpl-M towards the successful implementation of the Building Energy 
Ef!ciency Code (BEEC). Tripoli was selected for its administrative independence and unique 
authority in enforcing building energy codes, including a dedicated technical department. 
This autonomy provides a valuable setting to explore compliance strategies and address 
regional challenges. This is achieved through an approach involving a literature review, case 
studies, and semi-structured interviews with employees from the Trpl-M Permit Of!ce. The 
data is analyzed using a thematic analysis approach, providing a nuanced understanding of 
the implementation challenges within the employees’ working environment. Findings suggest 
considering proactive design integration, third-party inspections, random compliance checks, 
penalties, and incentives to achieve high standards of energy ef!ciency and contribute to 
sustainable urban development and energy conservation in the region.

Tracing the Representations of Light in the Contemporary 
Church Architecture

Towards Effective Implementation of Building Energy 
Ef!ciency Codes in Tripoli, Lebanon: Key Actions for 
Enforcement
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Farhat B., Chehab A.

ASCAAD (12th International Conference of the Arab Society for Computation in
Architecture, Art, and Design (ASCAAD 2024)

13/11/2024

Barcelona, Spain.

Health and Wellbeing/Quality of Life in the Built Environment

International

Multidisciplinary

Urbanization and climate change are heightening the risk of rainwater runoff and "ooding 
in cities, with "ooding threats rising by 300-900% over the last 50 years due to global 
warming and sea-level rise. This challenge calls for real-time monitoring and innovative 
strategies to measure and manage "ooding impacts. This research explores the use of urban 
digital twins (UDTs)-virtual city models combining data from BIM and IoT sensors-to simulate 
and analyze “sponge” public space designs that aid in stormwater management and "ood 
mitigation. By testing various nature-based systems (NBS), like rain gardens, green roofs, 
and wetlands, within the UDT model, the study aims to identify the best solutions for rainwater 
absorption, groundwater recharge, and achieving Sustainable Development Goals related 
to clean water, climate action, and sustainable cities. The !ndings will offer urban planners 
and designers key insights into creating "ood-resilient cities through sustainable, low-impact 
green infrastructure.

Dikmak A., Farahat B., Mohsen H.

Architecture and Urban Planning

2024

20(1):124-139

Health and Wellbeing/Quality of Life in the Built Environment

Regional and International

Multidisciplinary

Following the port explosion in 2020, Beirut witnessed an unprecedented crisis, revealing 
the incompetence of its development plans and promoting the emergence of new approaches 
to improve liveability in damaged areas. Currently, urban planning has shifted from the 
traditional focus on large-scale interventions to the focus on "exible and adaptive small-scale 
interventions, especially in !nancially weak areas. Inspired by traditional Chinese medicine, 
urban acupuncture (UA) exempli!es this shift through localized interventions aimed at 
revitalizing cities by simulating their energy. This paper aims to investigate the potential 
of implementing UA as a recovery approach in Rmeil neighbourhood, heavily impacted 
by the explosion, to improve its liveability. By analysing and comparing two international 
examples, the paper highlights the interventions used to activate the urban context. It !nally 
proposes six strategic interventions and ten key actions tailored to achieve social, economic, 
and environmental results in Rmeil with less effort. This paper represents the foundation for 
implementing urban acupuncture on a broader level in Beirut and other spots in Lebanon.

Sponge Parks in the Era of Urban Digital Twin ModelsUrban Acupuncture as Recovery Approach to Improving 
the Livability of Neighborhoods Affected by Beirut Port 
Explosion
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Al Miari R., Khalifa M., Mohsen H.

ASCAAD 2024 - 12th International Conference of the Arab Society for
Computation in Architecture, Art and Design 

26/5/2025

UIC Barcelona

Society, Culture and Human Behavior/Theories, History, & Humanities in Architecture

Only within BAU

Intradisciplinary

The relentless expansion of urban centers has exacerbated resource allocation disparities, 
widened socioeconomic gaps, and intensi!ed environmental degradation. This research 
investigates the transformative potential of reclaimed architecture—a model that integrates 
traditional crafts with zero-waste principles—to foster sustainable and inclusive urban 
development. By strategically utilizing readily available and underutilized resources, 
reclaimed architecture empowers local communities, creates employment opportunities, and 
reduces reliance on costly imported materials, thereby promoting economic inclusivity and 
community empowerment. This study focuses on a speci!c case study within intersection 
of old city and new city of Sidon (south Lebanon), utilizing a mixed-methods research 
methodology that combines both descriptive and evaluative techniques. This is followed by 
material testing, prototype development, and community engagement, which collectively 
assess the feasibility and impact of reclaimed materials in diverse architectural applications. 
The study’s !ndings aim to provide a framework for integrating reclaimed architecture into 
urban development practices. This framework will be supported by a proof of concept, a 
digital twin, to validate the proposed approach and demonstrate its applicability in real-
world scenarios. The outcomes will offer valuable insights into how reclaimed architecture 
can minimize construction waste, conserve natural resources, and serve as a catalyst for 
more equitable and resilient urban development, preserving cultural heritage while fostering 
sustainable growth. 

 El Baba N., El Bastawissi I., A!fy A., Mohsen H.

8th International Conference of Contemporary Affairs in Architecture and Urbanism 
(ICCAUA 2025)

8/5/2025

Turkey, Alanya 

Creative Sustainable Development/Environmental Studies & Sustainability in
Architecture

National

Intradisciplinary

Urban resilience plays a vital role in sustaining the functionality and vitality of commercial 
spaces in the face of evolving socioeconomic and spatial challenges. This research 
investigates the key parameters that enhance urban resilience in commercial spaces, 
focusing on the interrelationship between spatial con!guration, land use activities, and 
consumer perception. The study examines Saida’s historic commercial street in the old city 
alongside two contemporary shopping malls, employing a mixed-method approach to 
highlight the differences in spatial and consumer experiences across these typologies. Space 
syntax analysis is used to assess spatial con!gurations, complemented by data from UN-
Habitat Geoportal and !eld observations. The research also incorporates consumer surveys 
to explore perceptions and behavioural patterns. The !ndings reveal distinct spatial and 
consumer dynamics between traditional and modern commercial spaces, offering actionable 
insights into the urban design variables critical for enhancing urban retail resilience. These 
insights aim to support urban designers and planners in creating adaptable and sustainable 
commercial environments.

Reclaimed Architecture: Traditional Crafts and Zero 
Waste in the Digital Era

Identifying Key Parameters for Enhancing Urban 
Resilience in Commercial Spaces: A Comparative Study in 
Saida, Lebanon
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El-Daghar K., Al-Sou! Al-Sukkari T.

Conservation of Architectural and Urban Heritage

2025

Springer Nature

978-3-031-71144-2

Creative Sustainable Development/Environmental Studies & Sustainability in
Architecture

Only within BAU

Intradisciplinary

In the realm of heritage buildings development, it stands as a testament to historical epochs and 
cultural narratives. The challenge lies in modernizing these structures without compromising 
their intrinsic architectural identity. This study explores the delicate balance between 
development and preservation, emphasizing methodologies that prioritize the conservation 
of a building’s historical essence while integrating contemporary functionalities. Through a 
meticulous examination of various revitalization projects, we underscore the importance of 
a holistic approach that respects the architectural legacy of heritage buildings. Our !ndings 
advocate for a collaborative effort between architects, conservationists, and stakeholders, 
ensuring that development endeavors enhance the utility of these structures without eroding 
their historical signi!cance. This research underscores the pivotal role of thoughtful design 
in the sustainable evolution of heritage buildings. This paper utilizes a comprehensive 
methodology, incorporating three case studies: the Menokin Glass House Project in Virginia, 
the Salamlek Palace in Egypt, and the Neues Museum in Berlin. Each case study presents a 
unique approach to heritage conservation, re"ecting the diverse challenges and innovative 
solutions employed in safeguarding historical structures while ensuring their relevance and 
functionality in the modern world. A survey comprising 178 participants was undertaken to 
gain a deeper understanding of the challenges and obstacles encountered when visiting the 
historical sites in the Al-Nouri district. The !ndings of this study suggest that the preservation 
of the architectural heritage identity of the Al-Nouri Cultural Center in Tripoli, Lebanon, is 
essential to ensure the safety and visual appeal of the area.

Developing Heritage Buildings While Preserving 
Architectural Identity: Application on Al-Nouri Historical 
Building in Tripoli, Lebanon
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Darwiche M., Faraj J., Chahine K., Shaito A., Awad S., Mortazavi M., Khaled M.

Results in Engineering

2024

24(12):1-23

Science and Technology/Advances Technologies and Innovation

National, Regional and International

Intradisciplinary

Electricity is a critical component of many everyday activities, demanding continuing research 
to create new or improved techniques for generating electrical power. Thermoelectric 
generators (TEGs), which work basically on the Seebeck effect can successfully transform input 
heat from numerous applications into valuable electrical energy, as well as power electronic 
devices and sensors on their own. However, obstacles include increasing the temperature 
difference and creating novel materials to improve electrical output and ef!ciency. Accordingly, 
this paper discusses these problems by providing a thorough examination of available 
strategies to enhance the thermoelectric performance. In this study, a variety of materials is 
presented, starting by the standard used conventional organic and inorganic thermoelectric 
(TE) materials. Organic materials, such as polyaniline and poly(3,4-ethylenedioxythiophene) 
polystyrene sulfonate (PEDOT) composites, acquired ZT values ranging from 0.5 to 1.0, 
demonstrating their promise for versatile and low-cost applications. At extreme temperatures 
(∼500 K), inorganic materials such as bismuth telluride (Bi2Te3) and lead telluride (PbTe) 
achieved ZT values around 2.0, indicating great ef!ciency in power production. Bi2Te3/
PEDOT, a hybrid material with organic and inorganic components, demonstrated improved 
performance with ZT values of 1.5–2.0 due to the synergistic effects of its constituents. 
Novel composite materials, such as Bi2Te3-carbon nanotube (CNT) composites and using 
graphene, developed to optimize thermal and electrical characteristics, enhanced device 
performance by up to 25% over standard materials, with ZT values ranging from 1.8 to 
2.2. In addition, in the present study the new recent materials after applying enhancement 
methods will be presented. These new materials are developed by different methods and 
synthesis such as doping, superlattice and heterostructure materials and other methods will 
be discussed. 

A Comprehensive Recent Review and Practical Insights 
on the Usage of Advanced Materials and Enhancement 
Strategies in Thermoelectric Applications
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Dankar O., Tarnini M., El Ghaly A., Moubayed N., Chahine K.

Electricity

2025

6(2):1-31

Science and Technology/Advances Technologies and Innovation

Regional

Intradisciplinary

The growing integration of photovoltaic (PV) energy systems and electric vehicles (EVs) 
introduces new challenges in managing energy "ow within smart grid environments. The 
intermittent nature of solar energy and the variable charging demands of EVs complicate 
reliable and ef!cient power management. Existing strategies for grid-connected PV–battery 
systems often fail to effectively handle bidirectional power "ow between EVs and the grid, 
particularly in scenarios requiring seamless transitions between vehicle-to-grid (V2G) and 
grid-to-vehicle (G2V) operations. This paper presents a novel neural network-based model 
predictive control (NN-MPC) approach for optimizing energy management in a grid-
connected PV–battery–EV system. The proposed method combines neural networks for 
forecasting PV generation, EV load demand, and grid conditions with a model predictive 
control framework that optimizes real-time power "ow under various constraints. This 
integration enables intelligent, adaptive, and dynamic decision making across multiple 
objectives, including maximizing renewable energy usage, minimizing grid dependency, 
reducing transient responses, and extending battery life. Unlike conventional methods that 
treat V2G and G2V separately, the NN-MPC framework supports seamless mode switching 
based on real-time system status and user requirements. 

El-Masry J., Bou-Hamdan K., Abbas A., Martyushev D.

Energies

2023

16(2):1-28

Science and Technology/Advances Technologies and Innovation

National and International

Intradisciplinary

Chemicals are a pivotal part of many operations for the oil and gas industry. The purpose of 
chemical application in the subsurface reservoir is to decrease the mobility ratio between the 
displaced "uid and the displacing one or to increase the capillary number. These have been 
the favorable mechanisms for Enhanced Oil Recovery (EOR). Recently, it became a mainstay 
with EOR researchers looking for effective and ef!cient materials that can be economically 
feasible and environmentally friendly. Therefore, when the development of chemicals reached 
a peak point by introducing nanosized materials, it was of wondrous interest in EOR. Unlike 
other sizes, nanoparticles display distinct physical and chemical properties that can be 
utilized for multiple applications. Therefore, vast amounts of nanoparticles were examined in 
terms of formulation, size effect, reservoir condition, viscosity, IFT, and wettability alteration. 
When a holistic understanding of nanoparticles is aimed, it is necessary to review the 
recent studies comprehensively. This paper reviews the most recently published papers for 
nanoparticles in oil in general, emphasizing EOR, where most of these publications are 
between the years 2018 and 2022. It covers a thorough comparison of using nanoparticles 
in different EOR techniques and the expected range of oil recovery improvements. 

A Neural Network-Based Model Predictive Control for 
a Grid-Connected Photovoltaic–Battery System with 
Vehicle-to-Grid and Grid-to-Vehicle Operations

A Comprehensive Review on Utilizing Nanomaterials in 
Enhanced Oil Recovery Applications
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The main !ndings indicate that the strategic use of these advanced materials may signi!cantly 
increase the ef!ciency and output power of TEG devices, making them more practical for a 
wide variety of applications. As an examples, 2.8 for (GeTe)0.95(Sb2Te3)0.05 alloy, 2.4 
for Chalcogenide, ZrS2, Bismuth telluride thin !lm (p-type Bi2Te3/Sb2Te3 superlattices) and 
2.75 for Bismuth telluride thin !lm (Bi2Se1.2Te1.8). Finally, the present paper investigates 
on the newest technology and strategies that are applied in this research area in order to 
enhance the TEG performance.

Moreover, this paper highlights the gaps existing in the !eld-scale implementation of NPs 
in EOR and opens space for research and development. The !ndings of this review paper 
suggest that the selection of the best NPs type for an EOR application is critical to the 
reservoir rock properties and conditions, reservoir "uids type, EOR mechanism, chemicals 
type (surfactant/polymer/alkaline), chemicals concentration used in the "ooding process, 
and NPs properties and concentration.

ABSTRACT ABSTRACT



Faculty of Engineering

105104

Research Report 24-25

Bazzi H., Nassar A., El Bizri M., Haidar A.

BAU Journal - Science and Technology

2024

6(1):10-20

Science and Technology/Advances Technologies and Innovation

Only within BAU

Interdisciplinary

In modern network environments, the increasing sophistication of cyberattacks poses 
signi!cant risks, particularly through Address Resolution Protocol (ARP) spoo!ng and Man-
in-the-Middle (MITM) attacks, which exploit vulnerabilities in local area networks. Existing 
tools often focus on detection or protection at the client side, leaving network-wide detection 
and response largely unaddressed. This paper presents a novel intrusion detection tool 
speci!cally designed to identify ARP spoo!ng and MITM attacks in real-time within local 
area networks. The system leverages Python and Scapy for low-level packet analysis and 
Flask for an intuitive web-based dashboard. Key features include network monitoring, attack 
detection through ARP table comparisons, logging capabilities, and attack attribution by 
identifying malicious IP addresses. The tool was tested in a controlled lab environment, 
demonstrating high accuracy in detecting ARP spoo!ng attempts, even in complex network 
scenarios. The !ndings underscore the tool’s potential as a foundational step toward 
developing comprehensive mitigation solutions for securing local networks. Future work aims 
to integrate automated mitigation strategies and expand the system’s applicability to larger 
network infrastructures.

Sabsabi A., Baalbaki O., Masri A., Ghanem H.

Buildings

2025

15(3):1-22

Science and Technology/Advances Technologies and Innovation

Only within BAU

Intradisciplinary

Arch beams are widely used in bridge construction due to their ability to withstand much 
greater loads than horizontal beams. The utilization of composite construction has also 
increased due to its tendency to optimize the utilization of construction materials, leading 
to signi!cant savings in steel costs. In this research, a detailed experiment work on a 
simply supported arch composite beam under a positive moment was presented; then, a 
numerical model was created using ABAQUS to simulate its nonlinear behavior. The beams 
were formed from a concrete slab attached to steel beams by means of perfobond shear 
connectors (PSCs). A good agreement between the model and experiment was obtained. 
A parametric study was developed to identify the in"uence of the initial prestressing, rise to 
span ratio, and beam length on the behavior of the arch composite beam. It was found that 
the presence of tendons enhances the serviceability behavior, increases the ultimate load 
by 40% compared to the control beam, and equilibrates the horizontal thrust of the arch, 
even in the absence of initial prestressing. In addition, the beam exhibits a clear tied arch 
behavior due to the large eccentricity as the rise-to-depth ratio increases. Furthermore, the 
prestress force was found to be more effective in the longer span and the incremental stress 
in tendons more remarkable.

A Practical Intrusion Detection Approach for ARP 
Spoo!ng and Mitm in Local Area Networks

A Parametric Study on the Behavior of Arch Composite 
Beams Prestressed with External Tendons
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Simulation results demonstrate a 12.9% improvement in V2G power delivery, an 8% 
increase in renewable energy utilization, and a 50% reduction in total harmonic distortion 
(THD) compared to PI control. The results highlight the practical effectiveness and robustness 
of NN-MPC, making it an effective solution for future smart grids that require bidirectional 
energy management between distributed energy resources and electric vehicles.
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Doughan Z., Itani S., Itani S.

IEEE Access

2025

X (2025):1-18

Science and Technology/Impact of Communication Technology on Social Relationships

Only within BAU

Interdisciplinary

Despite rapid progress in natural language processing (NLP), the development of specialized 
resources for niche domains—critical for specialized applications like affective computing 
and emotionally intelligent AI—remains a persistent challenge. While benchmark datasets 
abound for general tasks, languages like Arabic and !elds like multi-dimensional sentiment 
analysis beyond binary classi!cation as positive or negative suffer from resource scarcity, 
limiting progress in human-centric applications. To address this gap, we present ArabSis: a 
novel Arabic corpus for multi-dimensional sentiment analysis across !ve categorical emotions 
(Joy, Sadness, Fear, Liking, Hatred). Our work introduces a reproducible framework for 
creating specialized corpora in low-resource languages, enabling future research in 
regressive dimensional sentiment analysis and other specialized NLP applications. The 
ArabSis corpus, developed through systematic data augmentation and human labelling, 
facilitates advanced analysis using traditional NLP techniques (TF-IDF, Bag of Words) and 
modern deep learning approaches. It also targets the universal Arabic language whereas 
previous research focuses on Arabic regardless of the dialect which make small nuances and 
inconsistencies among dialects unnoticeable and un!xable. We evaluate machine learning 
(ML) and deep learning (DL) models in one-vs-all classi!cation tasks, demonstrating that ML 
models (e.g., SVMs, Random Forests) outperform DL counterparts on smaller datasets. 

El Zohbi B., El Hassan M., Afyouni N., Meraim K., Sakout A., Assoum H.

International Journal of Technology

2024

15(5):1-22

Science and Technology/Advances Technologies and Innovation

National and International

Interdisciplinary

A summary of key discoveries regarding the industrial applications of impinging jets on a 
vertical plate. The summary explores the link between the dynamics and heat transmission 
on one hand and the relationship between heat exchange and acoustic coupling on the 
other hand. The objective of this research work is to investigate the vortex dynamics and heat 
transfer mechanisms in impinging jets. The jet impingement technique !nds widespread use in 
the industry, it serves purposes such as drying, cooling, and heating. The impinging jet system 
involves directing a "uid jet with high-velocity onto a surface. The jet impingement results in 
high heat exchange rates and mass transfer rates, making it an attractive technique in various 
industrial processes. To investigate these mechanisms, a combination of experimental and 
computational methods was used, including "ow visualization and numerical simulations. 
The study of vortex dynamics in impinging jets is crucial for understanding the heat transfer 
mechanisms involved. The "ow characteristics of impinging jets, such as the Reynolds 
number (Re) of the jet, the distance from the blowing mouth to the impinged wall, and the 
geometry of the blowing mouth, signi!cantly affect the vortex dynamics and heat transfer 
rates. Therefore, optimizing these parameters can result in signi!cant improvements in heat 
transfer ef!ciency. Several methods were proposed to enhance heat transfer, these methods 
can affect the "ow dynamic, the surface of impingement, the nozzle’s shape and size, and 
the impingement parameters such as the impact distance and the jet angle. For example, 
investigations have identi!ed that optimal heat transfer took place at an inclination angle 
between 40 and 90 degrees. In addition, studies have reported enhancement in heat transfer 
with diamond ori!ces that reached up to 17%. The key !ndings of this paperwork include 
the identi!cation of optimal impingement parameters that maximize heat transmission rates 
and the understanding of the signi!cant relationship between the dynamics of the "ow 
and the acoustic emissions. For instance, studies showed that synthetic jets can enhance 
convective heat transfer by 3 times compare to natural convection.

ArabSis: Arabic Corpus Sentiment Analysis
(Joint Publication with Faculty of Human Sciences)

A Review on Aero-Acoustics and Heat Transfer in 
Impinging Jets
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 The correlation between the "ow dynamic and the heat transmission on one side, and 
the "ow dynamics and acoustic emission on the other side, emphasizes the researcher to 
present acoustic-thermal coupled studies on the impinging jet; this topic needs more effort 
to understand the relation between the two phenomena. The conclusion highlights the 
signi!cance of previous !ndings in industrial applications, suggesting control mechanisms 
capable of reducing noise and enhancing heat transmission.  

ABSTRACT
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Youssef B.

Vehicles

2025

7(2):39-100

Science and Technology/Advances Technologies and Innovation

The transportation sector mainly relied on fossil fuel and is one of the major causes of 
climate change and environmental pollution. Advances in smart sensing technology are 
paving the way for the development of clean and intelligent vehicles that lead to a more 
sustainable transportation system. In response, the automotive industry is actively engaging 
in new sensor technologies and innovative control and diagnostic algorithms that improve 
energy sustainability and reduce vehicle emissions. In particular, recent regulations for diesel 
vehicles require the integration of smart soot sensors to deal with particulate !lter on-board 
diagnostic (OBD) challenges. Meeting the recent, more stringent OBD requirements will 
be dif!cult using traditional diagnostic approaches. This study investigates an advanced 
diagnostic strategy to assess particulate !lter health based on resistive soot sensors and 
available engine variables. The sensor data are projected to generate a 2D signature that 
re"ects the changes in !ltration ef!ciency. A relevant feature (character) is then extracted 
from the generated signature that can be transformed into an analytical expression used 
as an indicator of DPF malfunction. The diagnostic strategy uses an adaptive approach 
that dynamically adjusts the signature’s characters according to the engine’s operating 
conditions. A correction factor is calculated using an optimization algorithm based on the 
integral of engine speed measurements and IMEP set points during each sensor loading 
period. Different cost functions have been tested and evaluated to improve the diagnostic 
performance. The proposed adaptive approach is model-free and eliminates the need for 
subsystem models, iterative algorithms, and extensive calibration procedures. Furthermore, the 
time-consuming and inaccurate estimation of soot emissions upstream of the DPF is avoided. 
It was evaluated on a validated numerical platform under NEDC driving conditions with 
simultaneous dispersions on engine-out soot concentration and soot sensor measurements. 
The promising results highlight the robustness and superior performance of this approach 
compared to a diagnostic strategy solely reliant on sensor data.

El Khatib A., Al Miaari A., Assoum H., Salem A., Hammoud A. 

Arabian Journal for Science and Engineering

2025

50(4):1-25

Science and Technology/Advances Technologies and Innovation

International

Intradisciplinary

Vortex shedding and aeroacoustic interaction in "ow around "at bodies is an important !eld 
that grabbed researchers’ attention. Industrial applications of this "ow include axial "ow 
compressors, !nned heat exchangers, and ducting systems. Aeroacoustic coupling in such 
systems affects their performance and structural fatigue. Building a solid understanding of 
"ow regimes and predicting the occurrence of aeroacoustic resonance is crucial for avoiding 
excessive acoustic vibrations and reducing undesirable noise. This paper presents a review 
of various studies to gain an understanding of the identi!cation of "ow regimes, principles of 
aeroacoustic coupling, and prediction of aeroacoustic resonance in "ow around single and 
two "at plates in tandem. The paper also highlights the research gaps in these areas. The 
review found that while the understanding of "ow regimes around single "at plates is well-
established, signi!cant research gaps remain in identifying "ow regimes in "ow around two 
"at plates. In addition, a research gap exists in predicting aeroacoustic resonance as both 
numerical and experimental approaches have some limitations, particularly in the accurate 
prediction of resonant "ow velocities and the accounting for deviations in Strouhal numbers 
values.

A Robust Adaptive Strategy for Diesel Particulate Filter 
Health Monitoring Using Soot Sensor Data 

A Review on Flow Regimes and Aeroacoustic Coupling in 
Subsonic Flow Around Flat Plates
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An ensemble method combining top-performing models achieves 98.6% accuracy through 
score averaging and majority voting systems, though revealing inherent biases in ensemble 
voting mechanisms. The study provides a comprehensive pipeline encompassing data 
preprocessing, exploratory analysis, and model training, validated through 5-fold cross-
validation, establishing a blueprint for developing specialized NLP resources, particularly 
for underresourced languages.
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Ramadan S., Kassem H., Elkordi A., Joumblat R. 

Sustainability (Switzerland)

2025

17(12):1-12

Science and Technology/Sustainability in Engineering

Only within BAU

Intradisciplinary

The integration of Recycled Concrete Aggregate (RCA) and Reclaimed Asphalt Pavement 
(RAP) into Hot Mix Asphalt (HMA) presents a sustainable solution to mitigate environmental 
impacts and reduce reliance on virgin materials. This study investigates the in"uence of 
RCA and RAP as partial replacements for natural limestone aggregates on the volumetric, 
mechanical, and performance properties of asphalt mixtures. Replacement levels of 11%, 
33%, and 66% (by total aggregate weight) were evaluated through comprehensive testing, 
including dynamic modulus, "ow number, stiffness factor, and loss modulus assessments 
under varying temperatures and loading frequencies. Findings indicate that recycled 
aggregate incorporation results in a progressive reduction in optimum asphalt binder 
content, voids in mineral aggregates (VMAs), and voids !lled with asphalt (VFAs). While 
all mixtures demonstrated acceptable stiffness-frequency behavior, the 33% replacement 
mix provided the best balance of rutting resistance and fatigue performance, satisfying 
Superpave volumetric criteria. The 11% mix exhibited enhanced fatigue resistance, whereas 
the 66% mix, despite showing the highest rutting stiffness, failed to meet minimum volumetric 
thresholds and is therefore unsuitable for structural applications. Statistical analysis (one-
way ANOVA) con!rmed the signi!cant effect of RCA and RAP content on the mechanical 
response across performance zones. The results highlight the potential of using moderate 
recycled aggregate levels (particularly 33%) to produce durable, sustainable, and cost-
ef!cient asphalt mixtures. For regions with mixed distress conditions, a 33% replacement 
is recommended, while 11% may be preferable in fatigue-critical environments. Further 
research incorporating viscoelastic continuum damage models and life cycle cost analysis is 
suggested to optimize design strategies and quantify long-term bene!ts.

El Ghaly A., Tarnini M., Chahine K.

Measurement: Journal of the International Measurement Confederation

2024

242(Part E):0-17

Science and Technology/Advances Technologies and Innovation

Regional

Intradisciplinary

Active !lters are commonly employed to mitigate voltage and current distortions by rapidly 
responding to harmonic disturbances originating from the load side. However, the effectiveness 
of these !lters depends on the accuracy of reference signal extraction, which is susceptible to 
measurement noise and source voltage distortion. This paper proposes an extraction method 
consisting of decomposing the distorted signal into its constituent harmonic components by 
the matrix pencil method, reconstructing the fundamental component from the estimated 
fundamental frequency and amplitude, and subtracting the fundamental component from the 
distorted signal to obtain the reference signal. The robustness of the proposed method to noise 
and source voltage distortion stems from the over-modeling technique of the matrix pencil 
method and its ability to extract the reference signal without a low-pass !lter, which often 
introduces errors in phase shift and magnitude. Simulation scenarios developed in MATLAB/
Simulink involving measurement noise, source disturbance, and asymmetrical loads are 
used to compare the performance of the proposed method with the instantaneous reactive 
power theory and synchronous reference frame methods. Additionally, an experimental 
prototype is developed to validate the effectiveness of the proposed method on real data. 
Analysis of simulation and experimental results shows that the proposed method outperforms 
the conventional methods in robustness to source distortions and measurement noise, as 
demonstrated by the total harmonic distortion, which is around 0.77 % for simulated data 
and 1.68 % for experimental data. These !ndings underscore the signi!cant enhancement in 
the overall power !lter performance facilitated by the proposed extraction method.

Advancing Pavement Sustainability: Assessing Recycled 
Aggregates as Substitutes in Hot Mix Asphalt

A Robust Reference Extraction Method for Shunt Active 
Power Filters in the Presence of Noise and Source 
Voltage Distortion
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Al-Sabbagh A., Hamze K., Khan S., Elkhodr M.

Electronics (Switzerland)

2024

13(18):1-18

Science and Technology/Advances Technologies and Innovation

National and International

Intradisciplinary 

Phishing attacks continue to pose a signi!cant threat to cybersecurity, employing increasingly 
sophisticated techniques to deceive victims into revealing sensitive information or downloading 
malware. This paper presents a comprehensive study on the application of Machine Learning 
(ML) techniques for identifying phishing websites, with a focus on enhancing detection 
accuracy and ef!ciency. We propose an approach that integrates the CfsSubsetEval 
attribute evaluator with the K-Means Clustering algorithm to improve phishing detection 
capabilities. Our method was evaluated using datasets of varying sizes (2000, 7000, and 
10,000 samples) from a publicly available repository. Simulation results demonstrate that 
our approach achieves an accuracy of 89.2% on the 2000-sample dataset, outperforming 
the traditional kernel K-Means algorithm, which achieved an accuracy of 51.5%. Further 
analysis using precision, recall, and F1-score metrics corroborates the effectiveness of 
our method. We also discuss the scalability and real-world applicability of our approach, 
addressing limitations and proposing future research directions. This study contributes to the 
ongoing efforts to develop robust, ef!cient, and adaptable phishing detection systems in the 
face of evolving cyber threats.

Haidar Chamas M., Amine S., Hanna E., El-Gohary M.

Results in Engineering

2025

26(105131):1-12

Science and Technology/Advances Technologies and Innovation

National

Interdisciplinary

This paper investigates the integration of arti!cial neural networks (ANN) to the inverse 
kinematics and the control of parallel manipulators. The method is applied to a 3-SRR 
parallel manipulator for applications such as the stabilization of unmanned aerial vehicle 
(UAV). The study concludes with experimental validation !lling the gap between theoretical 
modelling and practical implementation. The kinematic behavior of the manipulator is 
simulated in Simscape, based on real-time PID control with the implementation of ANN. The 
manipulator was able to stabilize roll and pitch movements under dynamic conditions, which 
are modeled, tested, and experimentally validated. Using extensive data gathered from 
Simscape simulations, an ANN predicts the desired joint angles, successfully solving the non-
linear equations associated with inverse kinematics. This approach, relying on ANN, offers 
a more ef!cient and accurate solution compared to traditional methods, which signi!cantly 
enhances the manipulator’s adaptability and control. An experimental setup is designed to 
replicate the manipulator’s performance in UAV applications. It integrates real-time sensor 
feedback, PID-controlled actuators, and ANN to achieve dynamic stabilization. Results show 
an excellent agreement between theoretical predictions and experimental outcomes, where 
the manipulator consistently achieves precise stabilization, particularly under extreme roll 
and pitch angles. Key measurements, such joint angle alignment accuracy and validation 
using the IMU sensor, demonstrate the robustness of the proposed methodology.

An Enhanced K-Means Clustering Algorithm for Phishing 
Attack Detections

AI-Driven Kinematics and Experimental Control of 3-SRR 
Mechanism for UAV Stabilization
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Sustainability (Switzerland)

2024

16(18):1-12

Science and Technology/Sustainability in Engineering

Only within BAU

Intradisciplinary

Understanding the travel patterns of university campus visitors is crucial for developing 
effective transportation strategies. Existing research predominantly focuses on student 
commuting within speci!c regions, often overlooking the diverse needs of faculty and staff 
and varying campus contexts. This study addresses a signi!cant gap in the literature by 
investigating travel behaviors at Beirut Arab University (BAU), which has not been previously 
studied in this context. BAU’s unique situation, with campuses in both urban and rural 
zones, presents distinct transportation challenges, particularly for those traveling between 
these areas. Through a comprehensive survey of students, faculty, and staff, this research 
explores differences in transportation modes, travel distances, durations, and patterns. 
Statistical techniques, including one-way analysis of variance (ANOVA), Chi-Squared, and 
McNemar-Bowker tests, reveal signi!cant variations among traveler groups. The !ndings 
highlight speci!c needs, such as improvements in bus services, car-sharing programs, and 
parking facilities, essential for creating sustainable campus environments. By examining 
these travel behaviors, the study offers valuable insights into the complexities of campus 
transportation, contributing new perspectives to the !eld. The originality of this research lies 
in its focus on an underexplored area, providing a deeper understanding of how diverse 
university environments impact transportation choices. This work not only !lls a critical void 
in campus transportation research but also offers practical recommendations for enhancing 
transportation systems in similar settings.

Youssef A., Ibrahim A.

Materials Today: Proceedings

2024

DOI: 10.1016/j.matpr.2024.04.015

Science and Technology/Sustainability in Engineering

Only within BAU

Intradisciplinary

Biodiesel represents one of the most promising renewable alternative fuels for diesel engines. 
The signi!cance of using biodiesel as a replacement for diesel fuel lies in its ability to 
address the various challenges associated with diesel fuel while offering environmental and 
performance bene!ts. However, fuel additives could be used with diesel–biodiesel blends 
to improve engine performance. This paper aimed to experimentally compare the effects of 
using diethyl ether (DEE), butanol (Bu), and zinc aluminum oxide (ZnAl2O4) nanoparticles 
as fuel additives on the performance of a diesel engine fuelled with a diesel–biodiesel blend 
having 30 % waste cooking oil biodiesel proportion (D70B30). The biodiesel used was 
formed from waste cooking oil through transesteri!cation. The diesel–biodiesel blends along 
with fuel additives were tested under various load conditions to achieve the best engine 
performance. Results showed that butanol was the optimum fuel additive as it enhanced the 
engine performance signi!cantly. The engine brake power increased by 12.1 % when 5 
% butanol was added to the D70B30 blend at full load condition. In addition, the highest 
brake thermal ef!ciency of 36.1 % and lowest brake-speci!c fuel consumption of 0.24 
kg/kWh were obtained when 5 % butanol was added to D70B30 at 75 % engine load 
condition. Some physical properties of DEE such as viscosity and density were much less 
than the corresponding properties of diesel fuel, resulting in a slight deterioration in engine 
performance. Alternatively, using ZnAl2O4 nanoparticles as an additive slightly improved 
performance for certain engine operating conditions. When 100 ppm of ZnAl2O4 
nanoparticles were added to the D70B30 blend at engine 75 % and full load conditions, 
the brake power increased by 5 % and 2 %, respectively, compared to using the D70B30 
blend. Also, the brake-speci!c fuel consumption decreased by 3 % with the addition of 100 
ppm ZnAl2O4 nanoparticles to the D70B30 blend under 25 % engine load condition.

Analysing Travel Patterns at Beirut Arab University, 
Lebanon: An In-Depth Characterization of Travel 
Behavior on Campus

An Experimental Evaluation for the Performance of a 
Single Cylinder CI Engine Fueled by a Diesel-Biodiesel 
Blend with Alcohols and Zinc-Aluminate Nanoparticles 
as Additives
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Sabsabi A., Baalbaki O., Masri A., Ghanem H.

Results in Engineering

2025

26(105076):1-16

Science and Technology/Sustainability in Engineering

Only within BAU

Intradisciplinary

The behavior of arch composite beams prestressed with external tendons is experimentally 
and numerically investigated in this study, combining the structural ef!ciency of arch 
geometry, composite action, and external prestressing. Unlike traditional studies focused 
on straight beams, this research explores curved composite systems, offering a more 
ef!cient alternative for infrastructure applications. Three full-scale beams were tested: a fully 
prestressed composite beam, a fully composite beam without prestressing, and a partially 
composite beam with reduced shear connectors. Load–de"ection behavior, failure modes, 
tendon stress development, and strain distributions were analyzed. A !nite element model 
using ABAQUS was developed and validated against experimental results, and a parametric 
study was performed to assess the in"uence of initial prestress levels. Results demonstrated 
that external prestressing increased the ultimate moment capacity by 80 %, reduced mid-span 
de"ection by 60 %, and signi!cantly redistributed internal stresses, promoting a favorable 
arching effect. Furthermore, reducing the number of shear connectors by 50 % led to a 28 
% reduction in stiffness and a 20 % increase in ductility, with negligible impact on ultimate 
load. These !ndings highlight the potential of externally prestressed curved composite beams 
as a structurally and economically optimized solution for bridge and infrastructure systems.

El Dandachy M., AlMohamad D., Briffaut M.,  El-Mir A., Assaad J., El-Hassan H.

Results in Engineering

2024

24(14):1-16

Science and Technology/Advances Technologies and Innovation

National and International

Intradisciplinary

The interfaces that develop when fresh concrete is poured onto existing substrates are noted 
for their vulnerability and in"uence on the durability and integrity of the composite structure. 
Studies on the shear bond properties and failure mechanisms of such composite concrete-
to-concrete joints under normal stress are essential for developing predictive and numerical 
models that accommodate various levels of joint substrate roughness. This study aims to 
use an innovative 3D shearing box, BCR3D, to analyze the shear behavior of concrete-to-
concrete joints under direct shear tests at a constant normal stress. The in"uence of the degree 
of surface roughness on the pure shear behavior of these joints was assessed at a normal 
stress level of 1 MPa. The substrate post-hardening surface morphology was evaluated using 
a high-resolution laser pro!lometer. Statistical surface roughness parameters were computed 
using MATLAB. A parametric study was carried out involving bond strength, residual shear 
stress, contractive-dilative behaviors, and total fracture energy. Results showed that bond 
strength, dilative normal displacement, and total fracture energy were proportional to the 
substrate surface roughness. Residual shear stress was not affected by the initial surface 
roughness. Dilative normal displacements were more signi!cant for specimens with higher 
surface substrate roughness due to interlocking, with values reaching up to 1.77 mm. Joints 
with high substrate surface roughness exhibited similar bond strength and fracture energy 
to those obtained from the monolithic specimens, underscoring the signi!cance of substrate 
preparation before casting new concrete layers.

Behavior of Arch Composite Beam: Experimental and 
Numerical Investigation

Assessment of Concrete-to-Concrete Shear Bond Behavior 
Using 3-D Direct Shear Testing
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El Hassan M., Bukharin N., Alotaibi N., Matar M., Assoum H.

Mathematical Modelling of Engineering Problems

2024

11(10):1-7

Science and Technology/Advances Technologies and Innovation

National and International

Interdisciplinary

Heat exchangers are widely studied in energy and production processes. There are various 
techniques available to enhance the performance of heat exchangers, but in recent years, 
vortex generators have gained signi!cant attention. Vortex generators (VGs) is a passive 
control method that can improve heat transfer if properly designed. Vortex generators 
achieve heat exchange enhancement by creating transverse, longitudinal, or normal twiddle 
"ows, disrupting the "ow !eld, and improving transport phenomena. The improvement in 
convective heat transfer coef!cient is achieved by increasing "uid mixing, breaking down 
the thermal boundary layer, and improving mean velocity and temperature gradient. In 
this paper, a coaxial counter-"ow heat exchanger was considered. Prism shape vortex 
generators were installed on the outer surface of the inner tube of the heat exchanger and 
resulting performance was compared to that of the same heat exchanger without vortex 
generators. RANS CFD study (SST k-ω turbulence model was used) demonstrated a 13% 
improvement in heat transfer rate when using a heat exchanger with vortex generators as 
compared to the case without VGs.

Harkouss R., Habli S., Dimassi A.

Arabian Journal for Science and Engineering

2025

51(3):850-873

Science and Technology/Sustainability in Engineering

Only within BAU

Intradisciplinary

In a world grappling with heightened carbon levels, the imperative for mankind to 
coordinate efforts toward a carbon-reduced future has reached a critical juncture. Against 
this backdrop of ecological urgency, the emergence of renewable energy harmonizes as a 
crucial note, promising a melodic progression in the collective journey toward sustainability, 
decarbonization, and climate change mitigation. This comprehensive review navigates 
through the literature, offering a panoramic exploration of the historical, contemporary, and 
prospective landscapes of renewable energy sources. It delves into their merits, drawbacks, 
research gaps, and various storage and transmission methods. The study deeply compares the 
ef!ciency of renewable sources, considering factors such as the levelized cost of electricity, 
capacity factor, and installation costs. Additionally, it highlights the practical applications 
of renewables through insightful case studies. The central focus is on assessing the status 
of renewables in the energy mix, elucidating its holistic capacity amidst rising energy 
demands, and examining prevailing policies, research investments, and the contributions 
of oil companies to the renewable industry. The review envisions renewables claiming a 
larger share in electricity generation than fossils, but recommends alliances with hydrogen 
energy and carbon capture, utilization, and storage for a low-carbon future. It stresses 
continuous advancements in renewable technologies and enhancing ef!ciency, reliability, 
and scalability to accelerate the transition to sustainability.

CFD Study of Prism-Shaped Vortex Generators’ Impact 
Within a Coaxial Heat Exchanger

Carbon Criminal: A Literature Review Chasing the 
Smooth Break of Renewable Energy into the Power 
Spectrum
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AlZaatiti F., Halwani J., Soliman M.

Results in Engineering
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25(25):1-15

Science and Technology/Environmental Issues

National

Intradisciplinary

Climate change presents a signi!cant environmental and socioeconomic challenges in the 
21st century, notably disrupting water resources in Lebanon through altered rainfall patterns 
and increased "ood risks. This research examines the impacts of climate change on "ood 
dynamics in the Abou Ali River Basin in Tripoli, Lebanon, utilizing three global climate models 
(GCMs) from the IPCC’s 6th Assessment Report: ACCESS-CM2, BCCsingle bondCSM2-MR, 
and MIROC6 under two Shared Socioeconomic Pathways (SSPs): SSP2–45 and SSP5–85. 
Downscaling and bias correction were done using the CMhyd tool to ensure accuracy in 
the climate model projections. The !ndings show an overall decrease in precipitation of 
-10.8 % (ACCESS-CM2) and -13.2 % (MIROC6) under SSP5–85, respectively, aligning with 
broader regional trends. In contrast, BCCsingle bondCSM2-MR predicts an 8 % increase in 
precipitation, under the same scenario. Flood modeling with the Rainfall-Runoff-Inundation 
(RRI) model reveals a dramatic increase in inundation extent, from 8.78 km² to 26.05 
km², and a rise in maximum depth from 6.5 m to 14.7 m, with urban and agricultural 
areas at signi!cant risk. This study provides crucial insights into future "ood risks in Tripoli, 
emphasizing proactive responses to climate change challenges.

Al-Massria G., Ghanem H., Khatib J., Kırgız M., Elkordi A.

Journal of Structural Integrity and Maintenance 

2024

9(3):1-17

Science and Technology/Green and Bio-Materials 

International

Intradisciplinary 

It might be of interest for authors to learn more that in the early 1900s, !bers were used 
in cement-based material, as cement-based materials exhibit shrinkage cracking over time, 
which can be controlled by adding !bers. The main aim of the inserting natural !ber into 
cement-based material is to decrease the shrinkage of cement-based material, prevent the 
rising of shrinkage cracks, and develop low-cracking cement-based material. In the research, 
the same aim aforementioned was kept same way. For carrying out the aim, agricultural 
waste, known as banana !ber (BF), can be considered a shrinkage reducer, expansion 
stabilization, a renewable material and has potential to make cement-based material 
transformed into a green construction material. This research investigated the effect of BF 
incorporation on cement paste shrinkage. Thus, !ve mixes were developed with different 
BF additions based on the total volume of cement paste (0, 0.5, 1, 1.5 and 2%). For each 
mixture, four tests were carried out to assess the impact of BF addition on the paste’s volume 
stability: chemical, autogenous, drying shrinkage and expansion. Testing was conducted 
for up to 90 days. Compared to the control mix, the addition of 2% BF reduced chemical 
shrinkage, autogenous shrinkage, drying shrinkage, and expansion by 27%, 57%, 47%, 
and 66%, respectively. Furthermore, a positive correlation was observed between chemical 
shrinkage and both autogenous and drying shrinkage and the percentage of BF content. 
Conversely, there was an inverse relationship between chemical shrinkage and expansion. 
The most signi!cant conclusion to emerge from this study is that the incorporation of banana 
!ber (BF) into alkali-treated concrete results in a reduction in chemical shrinkage, autogenous 
shrinkage, drying shrinkage, and expansion. This is attributed to the molecular structure of BF, 
which is characterized by uninterrupted glycosidic linkages, leading to alkaline breakdown 
within the alkaline environment. Consequently, the alkali-treated BF can be described as a 
volume stability admixture in concrete technology.

Climate Change Impacts on Flood Risks in the Abou 
Ali River Basin, Lebanon: A Hydrological Modeling 
Approach

Chemical Shrinkage, Autogenous Shrinkage, Drying 
Shrinkage, and Expansion Stability of Interfacial 
Transition Zone Material Using Alkali-Treated Banana 
Fiber for Concrete
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Science and Technology/Sustainability in Engineering

National

Intradisciplinary

Fly ash, a by-product of coal combustion, enhances the geotechnical properties of soil, 
primarily through its two types: class F and class C, known for their pozzolanic and cementitious 
properties, respectively. Numerous studies have explored the bene!ts of both types of "y ash 
in stabilizing problematic expansive soils, which are characterized by weak strength, high 
compressibility, and signi!cant volume changes that can damage infrastructure. However, 
direct comparisons between class F and class C "y ashes in improving expansive soils are 
limited. This study aims to !ll this gap by conducting a critical review of research from the 
past 20 years, focusing on the impact of class F and class C "y ashes on the geotechnical 
properties of expansive clayey soils. Key parameters examined include Atterberg limits, 
free swell, uncon!ned compressive strength (UCS), and California bearing ratio (CBR). The 
!ndings indicate that both "y ash types reduce liquid limits and plasticity indices of clayey 
soils, with class C "y ash showing more pronounced effects. Additionally, class C "y ash 
signi!cantly reduces soil swelling and enhances UCS and CBR, especially due to its higher 
CaO content. The study provides novel formulas to aid future researchers in predicting the 
behavior and performance of clayey soils stabilized with these speci!c "y ash types, offering 
a comprehensive examination of their geotechnical parameters.

Fattoum M., Joujou S., Ibrahim S., El-Halabi H.

IEEE ACCESS

2025

13(2025):79444-79450

Science and Technology/Advances Technologies and Innovation

Only within BAU

Intradisciplinary

The design and analysis of a compact broadband antenna supporting the long-term evolution 
(LTE) bands 41/42/43/46/48/52 and the sub-6 GHz bands N46/N77/N78/N79, 
Bluetooth, and Wi-Fi are presented. The proposed antenna consists of a 50-ohm microstrip 
feedline, a Yagi-shaped patch radiator, and a partial ground plane under the feedline. The 
slot-loading technique is employed to achieve a wide band of operation and to minimize 
the overall size of the antenna. Using the low-loss dielectric material substrate, Rogers 
RO4003C, the form factor of the antenna is appreciably reduced to 26 × 17 × 0.813 mm3 
without compromising the performance result of the antenna. The !nite element method-
based high-frequency electromagnetic solver from ANSYS Corporation is used to simulate 
and optimize the antenna. A prototype of the designed antenna is fabricated and measured 
to verify its performance. It is observed that in the operating impedance bandwidth from 
2.44 GHz to 5.74 GHz (voltage standing wave ratio < 2), a wide bandwidth of 3.3 GHz 
with a fractional bandwidth of 80.68% is achieved. In addition, the antenna exhibits an 
omnidirectional radiation pattern with an acceptable average gain level of 2 dBi over the 
whole operating bandwidth.

Comprehensive Review of Classes F and C Fly Ash Effects 
on Clayey Soils: Geotechnical Predictive Correlations

Compact 5G Broadband Antenna for Sub-6 GHz Wireless 
Applications
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Doughan Z., Itani S.

IEEE Access
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13(2025):1-11

Science and Technology/Advances Technologies and Innovation

Only within BAU

Intradisciplinary

We present Delta-Adjust, a novel interpolation method that extends local neighborhood 
interpolation techniques by introducing per-feature neighbor selection and feature-vector 
difference bias adjustment. Unlike conventional prediction models, Delta-Adjust operates 
without explicit training phases. It leverages the structure of information entangled within the 
dataset to interpolate across a domain using small, local adjustments. This mechanism enables 
Delta-Adjust to infer a valid global representation of data only from local relationships. This 
formulation applies indifferently to both regression and classi!cation problems, and potentially 
to broader predictive tasks. Though not a machine learning model in the conventional sense, 
Delta-Adjust can be used for predictive modeling due to its structure-preserving nature. Our 
experiments demonstrate strong performance across standard benchmarks (Iris: F1=0.94; 
Breast Cancer: F1=0.86; California Housing: MSE=0.29), while offering competitive 
interpolation accuracy across synthetic surfaces with discontinuities, curvature, and high-
frequency patterns (e.g. Circular Ridges). As a general-purpose interpolation technique 
intended for ML applications, Delta-Adjust holds potential as a computational primitive for AI 
pipelines. Its framework, based on local propagation of deltas, naturally accommodates a 
wide range of predictive tasks and may support future applications in geospatial modeling, 
computer graphics, sensor networks, and representation learning. This work proposes a 
new direction for information-aware computation in data-driven systems—relying on local 
interpolations that cooperatively induce a global model of feature–output relationships. 
Delta-Adjust achieves this independently of the underlying data distribution, without any 
training steps, and without requiring explicit assumptions about global model structure.

Doughan Z., Mneimneh I., Nakouzi Z., Al Khaib N., Damaj S.,
Chaaban J., Mrad H., Itani S. 

BAU Journal - Science and Technology

2025

6(1):1-7

Science and Technology/Advances Technologies and Innovation

Only within BAU

Intradisciplinary

CropSync is a smart agriculture system that uses AI and IoT technologies to enable sustain- 
able crop management and precision farming. The system aims to address the challenges 
faced by the agriculture sector, such as increasing food production to meet global population 
demands while minimizing environmental impact. CropSync integrates sensors, cameras, 
and cloud-based analytics to provide farmers with real-time insights and recommendations 
for optimizing crop cul- tivation. The system upholds engineering professional and ethical 
standards, considering broader social, environmental, and economic implications. From 
a social perspective, CropSync improves food security and enhances farmers’ livelihoods 
through increased productivity and ef!cient re- source utilization. The environmental impact 
is mitigated through sustainable farming practices that reduce water consumption, minimize 
chemical fertilizer use, and optimize agricultural inputs. Economically, CropSync helps farmers 
make informed decisions, reduce operational costs, and increase pro!tability, contributing 
to the overall viability and resilience of the agricultural sec- tor. The project report details the 
technical aspects of the CropSync system, including hardware and software components, 
AI-powered crop recommendation and disease detection models, and a user-friendly mobile 
application. This paper delves into the AI model development aspect of Cropsync.
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Ghazzawi S., Ghanem H., Khatib J., El Zahab S., Elkordi A.

Infrastructures

2024

9(11):1-18

Science and Technology/Sustainability in Engineering

International

Intradisciplinary 

Over the last decades, concrete has been excessively prone to cracks resulting from 
shrinkage. These dimensional changes can be affected by the incorporation of supplementary 
cementitious materials. This work used olive waste ash (OWA), which could substantially 
tackle this problem and achieve sustainability goals. For this issue, !ve cement paste mixes 
were prepared by replacing cement with OWA at different percentages varying from 0 to 
20% by weight with a constant increment of 5%. The water-to-cement ratio was 0.45 for all 
mixes. Compressive strength and "exural strength were investigated at 7, 28, and 90 days. 
In addition, three shrinkage tests (drying, autogenous, and chemical) and expansion tests 
were also conducted for each mix and measured during 90 days of curing. The experimental 
!ndings indicated that there was a loss in compressive and "exural strength in the existence 
of OWA. Among all mixes containing OWA, the samples incorporating 10% OWA 
exhibited maximum strength values. Furthermore, the chemical and autogenous shrinkage 
decreased with the incorporation of OWA. However, the drying shrinkage decreased at 
lower levels of substitutions and increased at higher replacement levels. In addition, there 
was a growth in expansion rates for up to 10% of OWA content, followed by a decrease 
at higher levels (beyond 10%). Additionally, correlations between these volumetric stability 
tests were performed. It was shown that a positive linear correlation existed between 
chemical shrinkage and autogenous and drying shrinkage; however, there was a negative 
relationship between chemical shrinkage and expansion.

Zaylaa A., Haidar I., Doughan Z., Moumnieh M., Mrad H., Haidar A.

BAU Journal- Science and Technology

2024

6(1):1-23

Science and Technology/Advances Technologies and Innovation

Only within BAU

Multidisciplinary

Limb or organ loss of human remains challenging especially in the world of incessant reliance 
on touch-based screens and tasks. Thereby, patients can barely withstand and cope with the 
augmenting restrictions that they encounter due to this loss. Modern means and technologies, 
such as advanced and arti!cial parts reduced restrictions on patients with disabilities or a 
lost limb or organ. Hand prostheses, for instance, provided a powerful tool for improving 
the functional capabilities of human limbs, thereby improving the quality of life of the user. 
However, patients using prosthetic arms are still encountering numerous problems, such as, 
suffering from intact limb and back pain, the high cost of prosthesis systems and hardships 
related to the performance of the prosthesis, poor control and updating dif!culties. Based 
on the aforementioned problems, the objective was to design a 3D bionic arm which is 
made of heavy duty plastic with low weight. The aim was to use servo motors instead 
of stepper motors to maintain less delay and less weight. The aim was also to design an 
Arti!cial Intelligence (AI) based-bionic arm program that can be feasibly modi!ed for 
future purposes, such as adding new gestures and optimizing the system’s control. The new 
design comprised 3D printing arm, controlling the design, testing motors and EMG sensors, 
choosing cost-effective parts, simulating and !nalizing the real prototype. In conjunction 
with direct performing motor mechanisms and a full-scale model of a bionic prosthesis, 
the development was intended for medical rehabilitation of the upper limbs. Experimental 
results included, the development of a real AI-based system to customize gestures controlled 
using Neural Network. Results also included maintaining accurate and clean readings of 
the EMG sensor. Moreover, the new bionic prosthesis arm insured no delay in performance 
which mimics the normal function of the hand. Results also showed that our design surpassed 
available designs in its cost-effectiveness, provided that in several other speci!cations it was 
comparable. The design was "exible and AI-based controlled. As a future prospect, more 
algorithms can be tested and more gestures can be tested in the new AI-based design.

Effect of Olive Waste Ash as a Partial Replacement of 
Cement on the Volume Stability of Cement Paste

Designed for Limb Loss: An Arti!cial Intelligence-Based 
Bionic Prosthetic Arm Transition from Simulation to 
Reality
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16(2):1-28

Science and Technology/Advances Technologies and Innovation

International

Intradisciplinary

Unmanned Aerial Vehicles (UAVs) are increasingly employed across various domains, 
including communication, military, and delivery operations. Their reliance on the Global 
Positioning System (GPS) renders them vulnerable to GPS spoo!ng attacks, in which 
adversaries transmit false signals to manipulate UAVs’ navigation, potentially leading to 
severe security risks. This paper presents an enhanced integration of Long Short-Term Memory 
(LSTM) networks with a Genetic Algorithm (GA) for GPS spoo!ng detection. Although GA–
neural network combinations have existed for decades, our method expands the GA’s search 
space to optimize a wider range of hyperparameters, thereby improving adaptability in 
dynamic operational scenarios. The framework is evaluated using a real-world GPS spoo!ng 
dataset that includes authentic and malicious signals under multiple attack conditions. While 
we discuss strategies for mitigating CPU resource demands and computational overhead, 
we acknowledge that direct measurements of energy consumption or inference latency are 
not included in the present work. Experimental results show that the proposed LSTM–GA 
approach achieved a notable increase in classi!cation accuracy (from 88.42% to 93.12%) 
and the F1 score (from 87.63% to 93.39%). These !ndings highlight the system’s potential 
to strengthen UAV security against GPS spoo!ng attacks, provided that hardware constraints 
and other limitations are carefully managed in real deployments.

Ghannoum M., Shamoun L., Nasr D., Assaad J., Riahi H., Khatib J.

Buildings

2025

15(5):721-741

Science and Technology/Sustainability in Engineering

Regional

Intradisciplinary

Fibers are widely used in concrete structures to control crack propagation and widening 
due to sustained or impact loads. Nevertheless, the concrete’s mechanical and structural 
properties are strongly affected by the !bers’ spatial distribution and clumping tendency 
within the mass material. The main objective of this paper is to assess the ef!ciency of 
stochastic !nite element modeling to predict the shear strength properties of !ber-reinforced 
concrete (FRC) beams without stirrups, as tested by four-point loading. Polypropylene and 
polyvinyl alcohol micro-!lament !bers are investigated in this experimental program at 
relatively high rates, varying from 0.5% to 1% by volume. A stochastic sensitivity analysis 
is performed using both random !elds and random variables to determine the effect of 
!ber additions on the concrete’s mechanical properties (i.e., splitting tensile strength and 
modulus of elasticity) including the beam cracking patterns, ductility, mid-span de"ection, 
and ultimate load. Such data could be of interest to civil engineers and structural designers 
to reduce the effort and resources needed to assess the FRC strength variability and failure 
behaviors of structural members.

Enhancing UAV Security Against GPS Spoo!ng Attacks 
Through a Genetic Algorithm-Driven Deep Learning 
Framework

Ef!ciency of Stochastic Finite Element Random Fields and 
Variables to Predict Shear Strength of Fiber-Reinforced 
Concrete Beams Without Stirrups
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International

Intradisciplinary

The assessment of the transfer properties evolution along the steel-concrete interface (SCI) 
subjected to various shear loadings is vital for ensuring the durability of reinforced concrete 
(RC) structures. This program explores the mechanical behaviours of RC specimens under 
push-in tests and analyses gas transfer properties of the SCI at various shear loadings. 
Concrete specimens, reinforced with ribbed and round smooth steel rebars were prone 
to mechanical and transfer properties tests. Real time and residual gas transfer properties 
tests were performed during the push-in tests and after unloading, respectively. The 
apparent transfer properties are calculated using Darcy’s law for compressive "uids and the 
applicability of the Klinkenberg approach was limited to a speci!c set of inlet gas pressures. 
Analysis of the apparent transfer properties to determine a purely viscous transfer property 
is performed using Klinkenberg approach for different loading states. The initial transfer 
properties were found alike for RC specimens with ribbed or round smooth steel rebar, equal 
on average to 
. Results for ribbed steel concrete specimens show a signi!cant increase in transfer properties 
up to a factor of 11 in the pre-peak phase. The transfer property evolution is then described 
by a plateau in the post-peak phase. On contrary, for the round smooth steel concrete 
specimens, only a slight increase in the viscous transfer property, compared to RC specimens 
with ribbed steel, namely in the pre-peak phase, is observed. Generally, transfer properties 
of the SCI were not affected when subjected to shear stresses up to 2.85 MPa. Average crack 
openings were evaluated by applying an inverse analysis based on modi!ed Poiseuille’s 
law. Results indicate that crack openings reached at maximum 45 µm for concrete with 
ribbed steel due to shear whereas it was around 30 µm for concrete with smooth round 
rebar. Finally, for all "ow measurements, the transfer properties under loading and after 
unloading were found of the same order of magnitude.

Hashim Abbas A., Ajunwa O., Mazhit B., Martyushev D., Bou-Hamdan K.,
Abd Alsaheb R.

Energies

2022

15(6):1-13

Science and Technology/Green and Bio-Materials 

International

Intradisciplinary

Natural polymers have been investigated as part of the endeavors of green chemistry 
practice in the oil !eld. However, natural polymer studies are still preliminary. The current 
study examines okra’s (natural polymer) ef!ciency for polymer "ooding, particularly in 
Kazakhstan. The evaluation targets the heavy oil trapped in carbonate reservoirs. SEM and 
FTIR were used to characterize morphology and chemical composition. A rheology study 
was conducted under different shear rates for three plausible concentrations: 1 wt.%, 2 wt.% 
and 5 wt.%. The core "ooding was challenged by the low porosity and permeability of the 
core. The results showed that okra’s size is between 150–900 %m. The morphology can be 
described by rod-like structures with pores and staking as sheet structures. The FTIR con!rmed 
that the solution contains a substantial amount of polysaccharides. During the rheology test, 
okra showed a proportional relationship between the concentration and viscosity increase, 
and an inversely proportional relationship with the shear rate. At reservoir temperature, 
the viscosity reduction was insigni!cant, which indicated good polymer stability. Okra 
showed shear-thinning behavior. It was !tted to the Ostwald–de Waele power-law model 
by a (90–99)% regression coef!cient. The !ndings con!rm okra’s pseudo-plasticity, and that 
it is proportional to the solution concentration. The incremental oil recovery was 7%. The 
"ow was found to be restricted due to the mechanical entrapment resulting from the large 
molecule size and the low porosity–permeability of the system. This study proves that the 
dominating feature of natural polysaccharide derivatives is their applicability to moderate 
reservoir conditions. The current study is a positive attempt at natural polymer application in 
Kazakhstan and similar !eld conditions.

Experimental Investigation of the Transfer Properties 
of Ribbed and Round Steel Rebars Concrete Interfaces 
Under Shear Loading and After Unloading

Evaluation of OKRA (Abelmoschus esculentus) 
Macromolecular Solution for Enhanced Oil Recovery in 
Kazakhstan Carbonate Reservoir
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International
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The integration of Generative Arti!cial Intelligence (GenAI) in academic learning has gained 
substantial traction across disciplines, necessitating a systematic analysis of its impact. This 
study explored ChatGPT’s transformative role in higher education from 2022 onwards, 
synthesizing empirical !ndings across twelve distinct academic !elds spanning STEM, 
social sciences, and healthcare. Relevant empirical case studies were identi!ed through 
a systematic Scopus database search, applying discipline-speci!c keywords and !ltering 
out surveys, literature reviews, and theoretical papers. Multi-stage screening identi!ed 60 
full-text articles, ultimately selecting twelve high-quality studies for rigorous cross-disciplinary 
analysis. The !ndings revealed pronounced disciplinary variations in ChatGPT adoption 
and impact. Quantitative analysis demonstrated that STEM disciplines report signi!cantly 
higher accuracy concerns (mean = 1.57 on a 0–2 scale) compared to other !elds, while 
healthcare disciplines showed the highest privacy concerns (mean = 2.0). Moderate positive 
correlation (r = 0.68) exists between academic integrity concerns and usage intensity, with 
computer science and social science reporting the highest levels for both metrics. Female 
representation, documented in 50% of studies, appears to in"uence adoption patterns. 
Sample sizes varied considerably (n = 12 to n = 430), with computer science (n = 430) and 
medical education (n = 265) providing robust empirical bases. Cross-disciplinary analysis 
revealed that ChatGPT enhances academic performance in structured problem-solving 
contexts, with health sciences reporting the highest positive impact scores (mean = 1.67), 
whilst potentially undermining critical thinking. Disciplines with text-based assessments face 
greater academic integrity challenges (r = 0.72 correlation).

Zaylaa A., Kourtian S.

Applied Sciences (Switzerland)

2025

15(5):1-22

Science and Technology/Advances Technologies and Innovation

International

Multidisciplinary 

The detection of diabetic retinopathy (DR) is challenging, as the current diagnostic methods 
rely heavily on the expertise of specialists and require the mass screening of diabetic patients. 
The prevalence of avoidable vision impairment due to DR necessitates the exploration of 
alternative diagnostic techniques. Speci!cally, it is necessary to develop reliable automatic 
methods to enable the early diagnosis and detection of DR from optical images. To address 
the lack of such methods, this research focused on employing various pre-trained deep neural 
networks (DNNs) and statistical metrics to provide an automatic framework for detecting DR 
in optical images. The receiver operating characteristic (ROC) was employed to examine 
the performance of each network. Ethically obtained real datasets were utilized to validate 
and enhance the robustness of the proposed detection framework. The experimental results 
showed that, in terms of the overall performance in DR detection, ResNet-50 was the best, 
followed by GoogleNet, with 99.44% sensitivity, while they were similar in terms of accuracy 
(93.56%). ResNet-50 outperformed GoogleNet in terms of the speci!city (89.74%) and 
precision (90.07%) of DR detection. The ROC curves of both ResNet-50 and GoogleNet 
yielded optimal results, followed by SqueezeNet. MobileNet-v2 showed the weakest 
performance in terms of the ROC, while all networks showed negligible errors in diagnosis 
and detection. These results show that the automatic detection and diagnosis framework 
for DR is a promising tool enabling doctors to diagnose DR early and save time. As future 
directions, it is necessary to develop a grading algorithm and to explore other strategies to 
further improve the automatic detection and diagnosis of DR and integrate it into digital slit 
lamp machines.

Generative AI in Higher Education: A Cross-Sector 
Analysis of ChatGPT’s Impact on STEM, Social Sciences, 
and Healthcare

From Pixels to Diagnosis: Early Detection of Diabetic 
Retinopathy Using Optical Images and Deep Neural 
Networks
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Science and Technology/Sustainability in Engineering

International

Interdisciplinary 

This study investigates the heat transfer, exergetic performance, and overall cost of counter-
"ow concentric tube heat exchangers under various geometric and "ow conditions. A 
systematic parametric analysis is performed using 2700 two-dimensional axisymmetric 
computational "uid dynamics simulations. The analysis spans Reynolds numbers from 
1000 to 20000, covering both laminar and turbulent regimes, and considers four "uid 
combinations (air–air, air–water, water–air, water–water) with temperature-dependent 
properties. Geometric variations include three inner diameters (0.01 m, 0.02 m, 0.05 m), 
three diameter ratios (1.25, 1.5, 3), and three lengths (0.4 m, 0.6 m, 4 m). Results show 
that increasing Reynolds number enhances the heat transfer rate and overall heat transfer 
coef!cient. For instance, the heat transfer coef!cient remains below 60 W/mK for air–air 
con!gurations, rises to 100–150 W/mK for air–water and water–air cases, and reaches 
up to 2000 W/mK for water–water setups. Smaller inner diameters, lower diameter ratios, 
and longer heat exchangers achieve high effectiveness and exergetic ef!ciencies up to 0.8, 
indicating superior thermodynamic performance. However, these con!gurations often incur 
higher operating costs, exceeding 10,000–12,000 USD over a 10-year period for long, 
small-diameter units, compared to 2,000–2,600 USD for shorter or larger-diameter designs. 
This research provides a comprehensive framework to balance heat transfer enhancement, 
exergy utilization, and cost-effectiveness in designing sustainable heat exchanger systems.

Matar M., El Hassan M., Bukharin N., Sakout A., Hammoud A., Assoum H.

International Journal of Technology (IJTech)

2025

16(1):1-26

Science and Technology/Sustainability in Engineering

National and International

Multidisciplinary

In engineering applications, there is a need to reform the excitation techniques used for 
jet impingement to achieve simpler, more effective thermal exchange. Jet impingement 
is a highly effective method for enhancing heat transfer due to its ability to create high 
heat transfer coef!cients. This makes it a preferred technique in applications requiring 
ef!cient thermal management, such as cooling of electronic components, turbine blade 
cooling in jet engines, and material processing. However, traditional excitation techniques 
for jet impingement can be complex and challenging to implement. Therefore, there is a 
growing interest in developing new excitation methods that are simpler and more effective. 
The employed techniques can be categorized into three groups: passive self-excited jets, 
active excited jets, and hybrid techniques. Passive methods, such as annular, swirling, and 
sweeping jets, utilize the inherent characteristics of the jet "ow without requiring additional 
energy consumption. Active systems, on the other hand, involve supplementary devices like 
fans or pumps to intensify heat transfer. Examples of active excited jets include synthetic and 
pulsed jets. Hybrid techniques combine two or more methods to further thermal improvement. 
This paper reviews experimental and numerical hybrid techniques to enhance heat transfer 
to impinged surfaces. Experimental tools, including high-speed imaging, Particle Image 
Velocimetry (PIV), and infrared thermography, are shown. Numerical simulation methods, 
such as Computational Fluid Dynamics (CFD), are reviewed. The ef!cacy of these methods 
is evaluated by comparing their performance, highlighting potential for optimization and 
innovation in jet impingement heat transfer.

Heat Transfer, Exergy, And Cost: A Sustainable Analysis 
of Concentric Tube Heat Exchangers

Heat Transfer Characteristics of Passive, Active, and 
Hybrid Impinging Jets: A Review
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Science and Technology/Sustainability in Engineering

International

Multidisciplinary

Interest in collecting waste heat from diesel generators, a substantial but underutilized energy 
source, has increased due to the growing demand for energy ef!ciency. By transforming heat 
gradients into electrical power, thermoelectric generators (TEGs) offer a clean alternative 
that improves fuel ef!ciency and lowers pollutants. In order to improve thermoelectric power 
generation, this work intends to construct and assess a hybrid system that combines Heating, 
Ventilating, and Air Conditioning (HVAC) condenser air"ow with waste heat from diesel 
generator exhaust gases. The suggested system presents a new architecture that makes 
simultaneous use of condenser air and diesel exhaust, two easily accessible but infrequently 
coupled thermal sources and sinks. Compared to conventional setups, this method greatly 
increases TEG ef!ciency by taking advantage of high temperature differentials and passive 
sink "ow. To mimic the behavior of the system under various operating situations, we 
developed a comprehensive thermal model. The effect of TEG plate dimensions, duct heights, 
and the TEG thickness-to-thermal-conductivity ratio (t/k) on temperature gradients and power 
output were investigated parametrically. The !ndings indicate that while larger cooling loads 
from the HVAC system result in worse performance, increasing the generator load and t/k 
ratio increases power output. With duct height = 0.04 m and a 5 m × 0.2 m TEG plate, 
the optimized arrangement produced a peak output of 4745 W, which translates to a 2.37 
% increase in fuel ef!ciency. This work provides a scalable model for sustainable energy 
integration in industrial applications and validates the potential of hybrid TEG systems for 
ef!cient waste heat recovery.

El Ghaly A.

Eng

2025

6(1):1-19

Science and Technology/Advances Technologies and Innovation

Fault detection and classi!cation in transmission lines are critical for maintaining the reliability 
and stability of electrical power systems. Quick and accurate fault detection allows for timely 
intervention, minimizing equipment damage, and reducing downtime. This study addresses 
the challenge of effective fault classi!cation, particularly when dealing with smaller, more 
practical datasets. Initially, the study examined the performance of conventional machine 
learning algorithms on a comprehensive dataset of 7681 samples, demonstrating high 
accuracy owing to the inherent symmetry of sinusoidal voltage and current signals. However, 
the true ef!cacy of these algorithms was evaluated by minimizing the dataset to 231 training 
samples, with the remainder being used for testing. A novel Multi-Target Ensemble Classi!er 
was developed to improve classi!cation accuracy. The proposed algorithm achieved an 
impressive overall accuracy of 0.829165, outperforming traditional methods, including 
the K-Nearest Neighbors Classi!er, support vector classi!cation, random forest classi!er, 
decision tree classi!er, AdaBoost classi!er, gradient boosting classi!er, and Gaussian NB. 
This research highlights the importance of ef!cient fault classi!cation techniques in power 
systems and proposes a superior solution in the form of a multitarget ensemble classi!er.

Hybrid Thermoelectric Generator System for Enhanced 
Waste Heat Recovery from Diesel Generators Using 
HVAC Condenser Air"ow

Hybrid ML Algorithm for Fault Classi!cation in 
Transmission Lines Using Multi-Target Ensemble Classi!er 
with Limited Data
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17(6):1-12

Science and Technology/Advances Technologies and Innovation

Only within BAU

Intradisciplinary

With the advancements witnessed in the domains of data science and soft computing, 
researchers and practitioners have delved into the exploration and application of arti!cial 
intelligence to tackle complexities in various !elds in the context of built environments and 
infrastructure. The road construction industry has shown an important effort in the utilization 
of machine learning as a prevalent and ef!cient tool to address intricate aspects related to 
the design, analysis, and optimization of pavement structures. For this, the use of advanced 
computational techniques in pavement engineering applications has been proved to signify 
a promising track for addressing challenges and enhancing the ef!ciency and effectiveness 
of methodologies within this !eld. This work presents a comprehensive state-of-the-art 
review, thoroughly compiling available literature on advancements and developments in the 
application of Arti!cial Intelligence (AI) across various phases of "exible pavement works. 
These phases include structural design, construction, distress detection, and maintenance. 
Generally, the effectiveness of arti!cial intelligence has been demonstrated in tasks such as 
pavement design, cost analysis, defect detection, and maintenance planning. However, it 
is worth pointing out that signi!cant challenges still persist in various areas such as data 
collection, parameter optimization, model transferability, and data annotation. It is essential 
to highlight the need for increased focus on integrating arti!cial intelligence techniques into 
pavement engineering.

Doukeh R., Ghețiu I., Chiș T., Stoica D., Brănoiu G., Ramadan I., Gavrilă S.,
Petrescu M.., Harkouss R.

Applied Sciences

2025

15(14):100-118

Science and Technology/Sustainability in Engineering

International

Intradisciplinary

Underground hydrogen storage (UHS) in carbonate and siliceous formations presents a 
promising solution for managing intermittent renewable energy. However, experimental 
data on hydrogen–rock interactions under representative subsurface conditions remain 
limited. This study systematically investigates mineralogical and petrophysical alterations 
in dolomite, calcite-rich limestone, and quartz-dominant siliceous cores subjected to high-
pressure hydrogen (100 bar, 70 °C, 100 days). Distinct from prior research focused on 
diffraction peak shifts, our analysis prioritizes quantitative changes in mineral concentration 
(%) as a direct metric of reactivity and structural integrity, offering more robust insights 
into long-term storage viability. Hydrogen exposure induced signi!cant dolomite dissolution, 
evidenced by reduced crystalline content (from 12.20% to 10.53%) and accessory phase 
loss, indicative of partial decarbonation and ankerite-like formation via cation exchange. 
Conversely, limestone exhibited more pronounced carbonate reduction (vaterite from 6.05% 
to 4.82% and calcite from 2.35% to 0%), signaling high reactivity, mineral instability, 
and potential pore clogging from secondary precipitation. In contrast, quartz-rich cores 
demonstrated exceptional chemical inertness, maintaining consistent mineral concentrations. 
Furthermore, Brunauer–Emmett–Teller (BET) surface area and Barrett–Joyner–Halenda (BJH) 
pore distribution analyses revealed enhanced porosity and permeability in dolomite (pore 
volume increased >10×), while calcite showed declining properties and quartz showed 
negligible changes. SEM-EDS supported these trends, detailing Fe migration and textural 
evolution in dolomite, micro!ssuring in calcite, and structural preservation in quartz. This 
research establishes a unique experimental framework for understanding hydrogen–rock 
interactions under reservoir-relevant conditions. It provides crucial insights into mineralogical 
compatibility and structural resilience for UHS, identifying dolomite as a highly promising 
host and highlighting calcitic rocks’ limitations for long-term hydrogen containment.

Incorporating Arti!cial Intelligence Applications in 
Flexible Pavements: A Comprehensive Overview

Hydrogen–Rock Interactions in Carbonate and Siliceous 
Reservoirs: A Petrophysical Perspective
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Only within BAU

Intradisciplinary

Paving blocks are prone to cracking during their service life. Therefore, the use of !bers such 
as banana !bers (BF) in paving blocks can improve their mechanical properties and long-
term performance. Banana !bers can be considered as an environmentally friendly building 
material, thus contributing toward sustainability. The impact of BF incorporation on mortar’s 
mechanical properties and volume stability is examined in this research. To this end, !ve 
mixes were developed with various BF additions relative to the total volume of mortar: 0%, 
0.5%, 1%, 1.5%, and 2%. Compressive strength, "exural strength, chemical shrinkage, 
autogenous shrinkage, drying shrinkage, and expansion experiments were conducted for 
up to 90 days. The incorporation of 0.5% BF resulted in an increase in compressive and 
"exural strength by 7% and 5% compared to the control mix. Regarding volume stability, 
the results show that 2% BF decreases chemical shrinkage by 15%, autogenous shrinkage 
by 59%, drying shrinkage by 48%, and expansion by 61% when compared to the control 
mix. A hyperbolic model was used to accurately predict the variation in length change as a 
function of the curing age, which served to further explain experimental data. A signi!cant 
correlation is noted between chemical shrinkage and other length change parameters

Yakhni M., Cauet S.,Sakout A., Assoum H., Etien E., Rambault L., Ali M., El-Gohary M.

Results in Engineering

2024

24(102961):1-13

Science and Technology/Advances Technologies and Innovation

International

Interdisciplinary

Fault detection are essential in machine condition monitoring to ensure reliable and ef!cient 
operations. This article introduces a methodology to achieve this goal, using tacholess method. 
Techniques such as the Hilbert transform, adaptive observer, generalized demodulation 
transform (GDT), and Vold-Kalman !ltering (VKF) are combined. The novelty introduced in 
this article lies in the use of the adaptive observer and the incorporation of the estimated 
speed to make the generalized Vold-Kalman !lter adaptive as a function of motor current. 
Experimental evaluations were carried out, simulating arti!cial defect, corresponds to a 
scenario where the rotor has multiple impacts per revolution, often associated with issues such 
as misalignment or imbalance. These experimental !ndings demonstrate the performance of 
the proposed method, with an adaptive !lter showing improved signal extraction across a 
range of operating situations. A diagnostic protocol has been developed, using statistical 
analysis, to guarantee the applicability of the method under all operating conditions.

In"uence of Adding Banana Fibers on the Mechanical 
Properties and Volume Stability of Mortar for Paving 
Block Applications

Induction Motor Tacholess Fault Detection in Transient 
Speeds Using Adaptive Generalized Vold Kalman Filter 
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8(32):28932-29846

Science and Technology/Green and Bio-Materials 

International

Multidisciplinary

The need for an effective offshore enhanced oil recovery (EOR) solution led to the focus 
on natural hydrocolloids. Polysaccharide hydrocolloid research is constantly expanding in 
a variety of petroleum applications such as drilling, "ow assurance, and EOR. Corchorus 
olitorius is being examined in the present study as a potential natural polymer for chemical 
"ooding. This study investigated the rheology and "uid "ow characteristics in porous media, 
focusing on the effects of the concentration, temperature, and salinity of the "uid. Furthermore, 
core "ooding was carried out to evaluate the potential recovery was characterized and 
found to contain a signi!cant amount of polysaccharides and cellulose. The rheological 
behavior demonstrated an increase in viscosity with concentration. The relationship between 
viscosity and temperature is inversely proportional. Additionally, the mucilage viscosity 
signi!cantly increased in the presence of 35,000 ppm NaCl, varying from 39 to 48 cp. The 
improvement of oil recovery by a unit PV injection is around 10 and 20% at 0 and 35,000 
ppm of NaCl, respectively. In sandstone with a moderate porosity and permeability, the 
overall oil recovery ranges between 59 and 70%. C. olitorius has complex polysaccharide/
cellulose derivatives that improved rheology and produced results that are promising for 
future offshore applications.

Rasheed R., Alsayah A., Alshukri M., Nohra C., Faraj J., Ali S., Khaled M.

Results in Engineering

2025

26(105534):1-7

Science and Technology/Sustainability in Engineering

International

Multidisciplinary

Interest in capturing waste heat, especially from exhaust gasses, has increased due to the 
growing need for energy ef!ciency. By immediately transforming temperature differentials 
into electrical power, thermoelectric generators (TEGs) provide a sustainable option. In 
order to maximize TEG-based power generation, this work suggests and evaluates a novel 
hybrid system that integrates air"ow from heating, ventilation, and air conditioning (HVAC) 
condensers with waste heat from exhaust gases. In order to increase power production, the 
design carefully combines exhaust heat and condenser air"ow, taking advantage of their 
combined temperature gradients. To evaluate system performance under various situations, 
such as exhaust mass "ow rate, exhaust temperature, and the thickness-to-thermal-conductivity 
ratio (t/k) of the TEG, a thorough thermal model was created. The temperature difference 
and power output of the TEGs are greatly enhanced by raising the t/k ratio and exhaust gas 
mass "ow rate, according to parametric analyses. Notably, the system produces 194 W and 
a temperature differential of 41.5 °C at a t/k of 0.002 m²•K/W and an exhaust "ow rate 
of 0.40 kg/s. In optimal circumstances, the system produces 3507 W with a temperature 
differential of 216.5 °C (0.40 kg/s, t/k = 0.01 m²•K/W). These results highlight how 
hybrid TEG systems can improve the ef!ciency of current systems and promote sustainable 
energy recovery.

Investigation of Natural Mucilage for Enhanced 
Oil Recovery: The Potential of Corchorus Olitorius 
Hydrocolloid

Integrating HVAC Condenser Air"ow and Exhaust Gas 
Heat for Enhanced Thermoelectric Power Generation
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30(4):1-18

Science and Technology/Advances Technologies and Innovation

Regional

Intradisciplinary 

This study is the !rst to investigate the performance of ultraviolet germicidal irradiation 
(UVGI) in under"oor air distribution (UFAD) systems. A simpli!ed mathematical model is 
developed to predict airborne pathogen transport and inactivation by upper room UVGI in 
UFAD spaces. The proposed model is substantiated for the SARS-CoV-2 virus as a simulated 
pathogen through a comprehensive computational "uid dynamics methodology validated 
against published experimental data of upper room UVGI and UFAD "ows. Simulations 
show an 11% decrease in viral concentration within the upper irradiated zone when a 15 
W louvered germicidal lamp is utilized. Finally, a case study on Mycobacterium tuberculosis 
(M. tuberculosis) bacteria is carried out using the validated simpli!ed model to optimize 
the use of return air and UVGI implementation, ensuring acceptable indoor air quality and 
enhanced energy ef!ciency. Results reveal that the UFAD-UVGI system may consume up 
to 13.6% less energy while keeping the occupants at acceptable levels of M. tuberculosis 
concentration and UV irradiance when operated with 26% return air and a UVGI output of 
72 W.

Alsayed H., Wehbi N., Khatib J., Kırgız M., El-Hassan H.

Mechanics of Composite Materials

2025

61(4):785-806

Science and Technology/Sustainability in Engineering

Regional

Intradisciplinary

This literature review focuses on the revolutionary material known as light-transmitting concrete 
(LTC), or transparent concrete, emphasizing its potential for reducing the carbon footprint. 
This review explores various aspects of transparent concrete, starting from its manufacturing 
process and the materials involved, including its chemical composition, which contributes 
to its unique properties. Additionally, it examines the mechanical, physical, and durability 
characteristics of transparent concrete while highlighting research and tests conducted on 
its light-transmitting and microstructure features. The importance of utilizing eco-friendly 
materials in construction projects such as LTC is highlighted. This can lead to CO2 reduction 
and energy savings. This review also discusses the current and potential applications of 
transparent concrete, such as its integration into building designs and infrastructure projects. 
Finally, this study assesses the advantages and disadvantages of transparent concrete, with 
a particular focus on its potential impact on energy ef!ciency, aesthetics, and other relevant 
factors, underscoring its role in reducing electricity consumption and lowering the carbon 
footprint of transparent concrete, and how it might affect energy ef!ciency, aesthetics, and 
other factors.

Mathematical Modelling of Upper Room UVGI in UFAD 
Systems for Enhanced Energy Ef!ciency and Airborne 
Disease Control: Applications for COVID-19 and 
Tuberculosis

Light Transmitting Concrete with Glass and Optical 
Fibers: A Solution for Sustainable Buildings - A Review
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Alhakim G., Jaber L.

Proceedings of the Institution of Civil Engineers-Ground Improvement

2025

178(5):342-355

Science and Technology/Sustainability in Engineering

Only within BAU

Intradisciplinary

Introducing a novel approach in the !eld of ground improvement, this study explores 
the reinforcement of sandy soil using a combination of natural and synthetic !bres. The 
research investigates the behaviour of sandy soil reinforced using polypropylene (PP) and 
a combination of natural-PP !bres at varying contents of 0.5%, 1%, 1.5%, and 2% by soil 
dry weight. Combined mixtures involved the partial replacement of synthetic !bre by fan 
palm (FP), date palm (DP), and Phragmites australis extracted and treated natural !bres. The 
results revealed that by increasing the !bre content, the optimum moisture content increased, 
while the maximum dry unit weight and brittleness of the soil reduced. The variations in 
compaction characteristics and brittleness were mostly affected by the !bre content rather 
than its type. Hybrid !bre-reinforced specimens exhibited better shear behaviour with higher 
shear strength parameters than pure soil and PP reinforced samples, speci!cally the FP-PP 
and DP-PP mixtures. This approach aligns with sustainability goals and promotes effective 
waste management practices.

Ghazzawi S., Ghanem H., Chahal S., Khatib J.,  Elkordi A.

Applied Sciences (Switzerland)

2025

15(7):1-21

Science and Technology/Sustainability in Engineering

Only within BAU

Intradisciplinary

In recent decades, adopting alternative resources in infrastructure applications has garnered 
global attention to address environmental concerns. Olive waste ash (OWA), a locally 
available byproduct obtained from the olive oil production process, is a promising green 
material that plays a vital role as a partial cement substitute. This paper evaluates the 
mechanical and durability properties of cement paste—a key component of paving blocks—
incorporating OWA at replacement levels of 0, 5, 10, 15, and 20%, with a constant 
water-to-cementitious ratio of 0.45. Density, compressive strength, and "exural strength are 
assessed at 1, 7, 28, and 90 days, while total water absorption (TWA) and capillary water 
absorption (CWA) are measured at 28 days. The results reveal that OWA slightly reduces 
density, compressive strength, and "exural strength, with the optimal results observed at a 
substitution level of 10%. At 90 days, the compressive strength of the control cement paste 
is 50 MPa, whereas the 10% OWA mixture exhibits a value of 46 MPa, corresponding to 
only an 8% reduction. Additionally, two predictive models are proposed: the hyperbolic 
model for compressive strength variation with curing time and the capillary-diffusive model 
for capillary water absorption as a function of time. Both models demonstrate a strong 
!t with experimental data. Correlations between different properties indicate a strong 
correlation between compressive strength, density, and "exural strength, while a negative 
linear relationship exists between compressive strength and water absorption. This study 
underscores OWA’s potential to improve sustainable paving blocks by providing suitable 
mechanical and durability characteristics, offering both environmental and economic 
bene!ts.

Mechanical Behaviour of Polypropylene–Sand 
Composites Reinforced with Natural Fibres

Mechanical and Physical Performance of Cement Paste 
Containing Olive Waste Ash: Implications for Paving 
Block Applications
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El Dandachy M., Briffaut M., Dufour F., Pont S.

Results in Engineering

2025

26(104736):1-11

Science and Technology/Advances Technologies and Innovation

International

Intradisciplinary

This study compares existing concrete permeability models across both diffuse and localized 
cracking regimes, evaluating their validity and applicability. Analysis of models utilizing 
the damage variable, D, for permeability evolution and those employing crack opening 
calculations is performed. Comparative analysis using splitting test measurements highlights 
the limitations of current models in accurately predicting permeability across varied cracking 
scenarios. A re!ned permeability model, derived from existing frameworks, is proposed 
to address these limitations. Measurements based on splitting tests will be used for the 
comparative study and the validation of the proposed model. The mechanical description of 
this splitting test is performed using Mazars damage model and two different regularization 
techniques. The ef!ciency of the two techniques is investigated. Moreover, various methods 
to estimate concrete permeability are examined and statistically analysed. Results reveal that 
the original non-local damage model gives spurious diffused damage and strain pro!les 
at failure. This led to signi!cant overestimation of transport properties. In contrast, the 
stress based non-local model provides localized damage and strain pro!les at failure (for 
damage equal to 1). This is more convenient to compute a crack opening and to accurately 
estimate permeability. With an elasto-damageable model, numerical damage parameter 
is overestimated and consequently, the permeability models that are only damage based 
tend to overestimate permeability. Finally, the proposed model estimated permeability of 
concrete in a splitting setup with a R^2 of 0.999 and RMSE of 7.28×10^(-16) compared to 
experimental data.

Harkouss R., Jaafar A., Ghannam Z.

Journal of Sustainable Development of Energy, Water and Environment
Systems

2024

12(4):600-621

Science and Technology/Environmental Issues

Regional

Interdisciplinary

The global freshwater shortage presents a modern challenge, prompting water management 
strategies in various sectors, notably the oil and gas industry. Addressing the escalating water 
cut from petroleum wells is paramount. This review delves into complexities surrounding 
water production in oil and gas, with a focus on membrane processes. The study analyses 
membrane technology types, materials, and modules, highlighting the achievements 
and gaps for future developments. It aims to elucidate challenges and advancements in 
membrane-based water treatment within this industry. Advancements should prioritise novel 
materials, module con!gurations, and manufacturing techniques to enhance performance 
and mitigate fouling. Considering the complexity of produced water, ongoing projects are 
vital to maintain membrane performance resilience. Environmental concerns emphasise the 
need for greener alternatives, urging research into hybrid processes and environmentally 
friendly energy sources for sustainable water treatment.

Methods in a Continuous Framework to Assess Transfer 
Properties of Concrete Structures

Membrane-Based Technologies: A Comprehensive 
Review for Ef!cient and Environmentally Friendly 
Treatment of Produced Water in Oil and Gas Industries
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2025

6(2):1-13

Science and Technology/Green and Bio-Materials 

National and International

Multidisciplinary

This paper deals with the development of a multi-scale model of coupled heat and mass 
transfer for hemp wool insulating materials. Natural !brous insulating materials from 
renewable resources like hemp offer an attractive environmental option for conventional 
insulation materials. These materials exhibit excellent thermal performances in terms of 
thermal conductivity and thermal capacity but are highly sensitive to moisture variations. 
To fully describe their behavior, we developed a multi-scale approach founded upon three 
characteristic scales: the heterogeneous !ber scale, the homogenized !ber network scale, 
and the !nal product scale. Using the method of volume averaging, we established transfer 
equations at each scale and obtained expressions for effective properties (thermal conductivity, 
permeability, vapor diffusivity) as a function of microstructure and water content. The initial 
upscaling stage between !ber and homogenized !ber provides constitutive relations between 
water content and properties, and the second upscaling stage provides the macroscopic 
hygrothermal insulation behavior. X-ray tomography 3D images enabled direct computation 
of the effective properties on the actual microstructure. Numerical values of effective thermal 
conductivity at decreased dry conditions compare favorably with experiments; for example, 
the calculated average thermal conductivity (0.046 W·m⁻&·K⁻&) is almost identical to the 
measured value (0.047 W·m⁻&·K⁻&). The calculated through-thickness vapor diffusivity (1.9 ± 
0.09 × 10⁻⁵ m²·s⁻&) also compares well with experimental data (1.9 ± 0.09 × 10⁻⁵ m²·s⁻&). 
This double-scale approach offers a rigorous framework for simulating and predicting the 
hygrothermal behavior of hemp-based insulation under realistic environmental conditions, 
contributing to the optimization of these sustainable building materials.

Kırgız M., Khatib J., Campilho R., Elahi A., Ashteyat A., Gonzalez-Lezcano R., Tahenni 
T., Bamigboye G., Nagaprasad N., Ramaswamy K.

Scienti!c Reports

2025

15(1):1-22

Science and Technology/Sustainability in Engineering

International

Intradisciplinary

This article provides a concise overview of the modi!cation mechanism of silver nanoparticles-
functionalized multiwalled carbon nanotube (Ag-PM-WCNT), ground granulated blast 
furnace slag (GGBFS), and carbon quantum dots (CQD) on the mechanical and reliability 
properties of structural geopolymer reinforced-composite beams (GR-CBs). The structural 
GR-CBs were prepared with a geopolymer binder which included sodium carbonate and 
hydrated lime, GGBFS, Ag-PM-WCNT, and CQD, as well as the SP. A number of features 
were tested at 7, 28, 90, 180, 365, 2185, and 4370 days, including, compactness, 
porosity, shear, bending, and compressive strengths, Young’s modulus, and SEM analysis, 
as well as "uidity of fresh state of GR-CBs. The outcomes indicate that the incorporation 
of 0.5–0.7 wt% Ag‒PM‒WCNT and 2.5 wt% CQD leads to a decrease in "uidity and 
porosity while concurrently increasing the shear, bending, and compressive strengths by 
more than 104%, 160%, and 180%, respectively. The most remarkable shear, bending, 
and compressive strengths were observed in GR-CB11, measuring 9.5 MPa, 10.6 MPa, and 
75 MPa respectively, after 4370 days. The Young’s modulus of the GR-CB, which includes 
Ag‒PM‒WCNT, GGBFS, and CQD, demonstrated a signi!cant enhancement, alongside 
a remarkable level of densi!cation within the microstructure and a variety of constitutive 
mathematical models. Therefore, developed GR-CB has the potential to facilitate practical 
implementation in real-world structure projects and infrastructure renewal.

Multiscale Modelling of Heat and Mass Transfer in Hemp 
Wools

Modi!cation Mechanism of Silver Nanoparticles-
Functionalized MW-Cntand GGBFS and Cqds on 
The Structural Properties of Geopolymerreinforced-
Composite Beam
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Thermo

2025

16(3):1-16

Science and Technology/Sustainability in Engineering

National and Regional

Intradisciplinary

Evaporative cooling (EC) offers an energy-ef!cient alternative to direct expansion (DX) 
cooling but suffers from high water consumption. This limitation can be mitigated by pre-
cooling incoming fresh air using cooler exhaust air via energy recovery. This study presents 
and optimizes a solar-driven EC system integrated with under"oor air distribution (UFAD) 
to enhance thermal comfort and minimize water use in a temporary of!ce in Riyadh’s arid 
climate. A 3D CFD model was developed and validated against published data to simulate 
indoor air"ow, providing data for thermal comfort evaluation using the predicted mean 
vote model in cases with and without energy recovery. A year-round hourly energy analysis 
revealed that the solar-driven EC-UFAD system reduces grid power consumption by 93.5% 
compared to DX-based UFAD under identical conditions. Energy recovery further cuts annual 
EC water usage by up to 31.3%. Operational costs decreased by 84% without recovery and 
87% with recovery versus DX-UFAD.

Youssef A., Ibrahim A.

Energy Storage and Saving

2024

3(1):18-26

Science and Technology/Sustainability in Engineering

Only within BAU

Intradisciplinary

Renewable energy sources support energy security and decrease dependence on dwindling 
fossil fuel resources. The utilization of renewable energy as a sustainable alternative aids 
in emissions reduction from diesel engines. A numerical study was conducted to investigate 
the application of exhaust gas recirculation (EGR) in a diesel engine, which was fueled 
with a diesel-biodiesel blend and diethyl ether (DEE) as an additive. The validation was 
performed using the experimental data of a diesel engine fueled by an 80 % diesel and 
a 20 % biodiesel blend (D80B20); good agreement was found between the experimental 
and numerical results. The aim of the current study is to reduce the concentration of the 
nitrogen oxide (NOx) emissions by applying the EGR technique while utilizing an optimum 
value of 5 % DEE in a diesel-biodiesel blend. The numerical study was conducted using the 
Ricardo WAVE program. The EGR proportions used were 10 %, 20 %, and 30 %. The NOx 
emissions decreased by 59 % when 30 % EGR was applied, with a decrease of only 5.6 % 
in the engine thermal ef!ciency. In addition, when 30 % EGR was applied, the heat release 
rate decreased by 27.6 %, the combustion duration increased from 33.7% to 48.8%, and 
the ignition delay increased by 5.3 %. These results indicate that applying EGR and DEE can 
signi!cantly decrease the concentration of NOx emissions from diesel engines

Optimized Solar-Powered Evaporative-Cooled UFAD 
System for Sustainable Thermal Comfort: A Case Study 
in Riyadh, KSA

NOx Emissions Reduction Through Applying the Exhaust 
Gas Recirculation (EGR) Technique for a Diesel Engine 
Fueled with a Diesel-Biodiesel-Diethylether Blend
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Cleaner Engineering and Technology

2025

5(3):1-56

Science and Technology/Sustainability in Engineering

Regional

Intradisciplinary

This study aims to optimize the carbon sequestration, compressive strength, and water 
transport properties (i.e., water absorption and volume of permeable voids) of concrete 
masonry blocks incorporating calcium carbide residue (CCR) as a partial cement replacement. 
The Taguchi design of experiments was utilized to study the in"uence of CCR replacement 
percentage, initial air curing duration, carbonation duration, and CO2 gas pressure on the 
performance responses. These response criteria include CO2 uptake, carbonation depth, 
compressive strength, water absorption, and volume of permeable voids. The concrete 
mixture proportions were then optimized for superior performance. The results highlight 
that a CCR replacement level of 10 % was required for optimum carbon sequestration 
potential, while only 5 % was optimum for superior strength and water transport properties. 
To maximize each performance criterion, the carbonation process parameters comprised 
an initial air curing duration of 20 h, a carbonation curing duration of 20 h, and a CO2 
pressure of 5 bars. Analysis of variance showed that the initial air curing duration was the 
most contributing factor to the CO2 sequestration potential. In contrast, the CCR content was 
decisive for strength and water transport properties. Microstructural analysis unveiled that 
calcite formed abundantly in optimum mixes with the consumption of calcium hydroxide. 
Compared to a hydrated counterpart, using the optimum mix containing 10 % CCR in 
concrete masonry applications would emit a 31 % lower carbon footprint, sequester 50 
million tons of CO2, consume 10 % less cement, and valorize up to 23 million tons of CCR 
industrial waste.

Optimizing Carbon Sequestration and Performance of 
Concrete Masonry Blocks Containing Alkaline Industrial 
Waste
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Kanaan M., Amine S., Hanna E.

Results in Engineering

2024

24(2024):1-12

Science and Technology/Sustainability in Engineering

Regional

Intradisciplinary

This study is the !rst to optimize the use of return air, along with other supply conditions, in 
under"oor air distribution (UFAD) systems to achieve acceptable indoor air quality (IAQ) and 
thermal comfort while minimizing energy consumption. A comprehensive 3D computational 
"uid dynamics (CFD) model has been developed to simulate air"ow patterns, thermal !elds, 
and CO2 distribution in a standard of!ce environment. The CFD approach used in this 
research has been validated against experimental data found in the literature. A parametric 
study was conducted, varying supply diffuser size, supply air velocity and temperature, 
and the return air ratio to identify the optimal UFAD system settings. These settings aim to 
minimize energy use while keeping CO2 levels within the recommended 1100 ppm in the 
breathing zone and ensuring that the percentage of people dissatis!ed (PPD) remains at 
10%. The !ndings indicate that using a 20 cm × 20 cm supply diffuser, setting the supply 
air temperature to 17°C, supply velocity to 1.2 m/s, and recirculating 29% of the return air 
will result in optimal performance.

Optimizing Supply Conditions and Use of Return Air in 
UFAD System: Assessment of IAQ, Thermal Comfort and 
Energy Performance
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Environmental Challenges

2025

20(10122):1-14

Science and Technology/Green and Bio-Materials 

National and International

Intradisciplinary

A multi-criteria performance evaluation was performed to assess the physical and durability 
properties of cementitious composites containing volcanic ash (VA) and carbide slag 
(CS). The investigated mortars involved cement mass substitution by VA at 0–40 % and 
CS at 0–20 %. Mortar mixes with these respective substitution rates were examined for 
compressive strength, fresh and hardened densities, water transport properties, electrical 
resistivity, abrasion resistance, calcium leaching potential, and sulfate attack resistance. The 
Technique for Order of Preference by Similarity to the Ideal Solution (TOPSIS) was utilized 
to rank the mortar mixes and select VA and CS percentages for superior physical and 
durability performance. The TOPSIS model was also veri!ed through a sensitivity analysis. 
Regression relationships were determined between different properties to validate and link 
the outcomes. The outcomes showed that substituting cement with VA at 10–20 % and CS 
at 0–5 % by mass, either solely or synergically, improved the performance of the mortar. 
CS incorporation alongside VA improved all properties except the resistance to aggressive 
environments. These !ndings highlight that it was possible to replace cement by up to 25 % 
by mass while achieving superior physical and durability performance, owing to the !ller 
effect of the alternative binders, enhanced pozzolanic reaction, and wide-ranging particle 
size offered by the ternary system. This study contributes to the collective effort to create 
sustainable and low-carbon cementitious composites using alternative binders while also 
aligning with United Nations Sustainability Development Goals (SDGs), particularly SDG 
9 (Infrastructure Resilience), SDG 12 (Waste Management), SDG 13 (Climate Change 
Mitigation and Adaptation).

Recycling of Volcanic Ash and Carbide Slag in Blended 
Mortars: A Multi-Criteria Performance Assessment
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Chaaban S., Temsah Y, Jahami A., Darwiche M. 

Fibers

2024

12(10):0-20

Science and Technology/Advances Technologies and Innovation

National

Intradisciplinary

Several researchers have studied how impact loads from impact hazards affect reinforced 
concrete (RC) slabs. There is relatively little research on impact loading effects on pre-stressed 
structures. The usage of !bers in structural elements intrigued researchers. In this paper, 
impact-loaded post-tensioned (PT) slabs with and without Forta-Ferro !bers were compared 
to post-tensioned slabs with plain concrete and conventional shear reinforcement. Forta-Ferro 
is a lightweight, low-cost !ber, and hence its effects on slab structural response under impact 
load deserve to be explored. Post-tensioned slabs’ impact resistance and energy absorption 
were tested using real-world situations of rapid and severe loads. Four identical 3.3 by 
1.5 m concrete slabs were utilized in the experiment. The experiment involved dropping 
a 600 kg iron ball from 8 m onto each slab’s center of gravity. The slabs’ responses were 
investigated. The four slab con!gurations were tested for displacement, energy absorption, 
and cracking. Forta-Ferro !ber reinforcement is understudied, making this study signi!cant. 
The study’s !ndings may help us comprehend !ber-reinforced concrete PT slabs’ impact 
resistance and structural performance. Engineers and designers of impact-prone buildings 
like slabs and bridges will bene!t from the !ndings. The study also suggests adding Forta-
Ferro !bers to post-tensioned slabs to improve durability and resilience against unanticipated 
impact hazards.

Structural Response of Post-Tensioned Slabs Reinforced 
with Forta-Ferro and Conventional Shear Reinforcement 
under Impact Load
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Science and Technology/Advances Technologies and Innovation

National

Intradisciplinary

Several researchers have studied how impact loads from impact hazards affect reinforced 
concrete (RC) slabs. There is relatively little research on impact loading effects on pre-stressed 
structures. The usage of !bers in structural elements intrigued researchers. In this paper, 
impact-loaded post-tensioned (PT) slabs with and without Forta-Ferro !bers were compared 
to post-tensioned slabs with plain concrete and conventional shear reinforcement. Forta-Ferro 
is a lightweight, low-cost !ber, and hence its effects on slab structural response under impact 
load deserve to be explored. Post-tensioned slabs’ impact resistance and energy absorption 
were tested using real-world situations of rapid and severe loads. Four identical 3.3 by 
1.5 m concrete slabs were utilized in the experiment. The experiment involved dropping 
a 600 kg iron ball from 8 m onto each slab’s center of gravity. The slabs’ responses were 
investigated. The four slab con!gurations were tested for displacement, energy absorption, 
and cracking. Forta-Ferro !ber reinforcement is understudied, making this study signi!cant. 
The study’s !ndings may help us comprehend !ber-reinforced concrete PT slabs’ impact 
resistance and structural performance. Engineers and designers of impact-prone buildings 
like slabs and bridges will bene!t from the !ndings. The study also suggests adding Forta-
Ferro !bers to post-tensioned slabs to improve durability and resilience against unanticipated 
impact hazards.

Structural Response of Post-tensioned Slabs Reinforced 
with Forta-Ferro Under Impact Load: Experimental and 
Numerical Approach
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Al-Massri G., Ghanem H.,Khatib J., El-Zahab S., Elkordi A.

Ceramics

2024

7(4):1533-1553

Science and Technology/Green and Bio-Materials 

International

Intradisciplinary

Paving blocks might encounter diverse environmental conditions during their lifespan. The 
durability of paving blocks is determined by their capacity to endure various exposure 
conditions. Synthetic !bers have been used in mortar and concrete to improve their 
properties. This research investigates the in"uence of including banana !ber (BF) on 
the physical and mechanical characteristics of mortar. Five different mortar mixes were 
developed, with varying amounts of BF ranging from 0 to 2% by volume. Testing included 
ultrasonic pulse velocity, compressive strength, "exural strength, total water absorption, and 
sorptivity. Specimens were cured for up to 90 days. The results indicate that using 0.5% BF 
resulted in an improvement in compressive and "exural strength compared to the control 
mix. There was an increase in total water absorption and the water absorption coef!cient 
in the presence of !bers. There appeared to be good correlations between the compressive 
strength and the other properties examined.

The Effect of Adding Banana Fibers on the Physical 
and Mechanical Properties of Mortar for Paving Block 
Applications
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Science and Technology/Environmental Issues

National and International

Interdisciplinary

The evaluation of the geomechanical and hydraulic properties of rocks under in situ conditions 
is essential for optimizing subsurface industrial operations. In this study, we investigate the 
impact of temperature on the hydraulic and mechanical properties of sandstone and carbonate 
rocks collected from southern Lebanon. The properties include the Uncon!ned Compressive 
Strength, Young’s modulus, Poisson’s ratio, compressional wave velocity, porosity, and 
permeability. Four distinct rock samples were examined: bioturbated limestone, bioturbated 
siliceous limestone, bioclastic intraclastic sandstone, and quartz arenite, which were 
analyzed through thin-sectioning and scanning electron microscopy. Mechanical properties 
were determined through uni-axial compression testing and ultrasonic measurements, while 
a gas permeameter and Helium porosimeter were employed for measuring permeability and 
porosity, respectively. In carbonate rocks, no signi!cant changes in mechanical properties 
were observed with varying temperatures, whereas in sandstone samples, these properties 
decreased as temperature increased. The compressional wave velocity decreased for 
all rock types as temperature increased due to the formation of thermal cracks and the 
expansion of intra-granular pores. We note that the permeability initially decreased when 
temperature varied between 25°C and 85°C, which is attributed to the narrowing of pre-
existing intergranular microcracks caused by thermal expansion of the porous solid matrix. 
However, permeability subsequently increased beyond 85°C as thermal cracks developed 
and created interconnected pathways. Porosity, however, increased continuously with 
temperature, in"uenced by both inter- and intra-granular pore space as well as the presence 
of cracks. The study suggests that with adequate implementations, rock properties can be 
improved for application in geothermal exploration and carbon storage.

The Effect of Temperature on the Mechanical and 
Hydraulic Properties of Sedimentary Rocks
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Ali S., Nohra C., Faraj J., Dbouk T., Khaled M.

International Journal of Thermo"uids

2024

24(100898):1-16

Science and Technology/Sustainability in Engineering

National and International

Interdisciplinary

This research addresses the problem of predicting the thermo-hydraulic performance of 
concentric tube heat exchangers (CTHE) under turbulent "ow conditions, a critical aspect 
in energy-ef!cient industrial systems such as HVAC, power generation, and chemical 
processing. Existing studies often lack accurate predictive methods for balancing heat transfer 
performance with pumping power requirements. To tackle this issue, novel correlations and 
an iterative Newton–Raphson method were developed for predicting pumping power and 
heat transfer rates. Three-dimensional CFD simulations of a water-to-water counter-"ow 
CTHE were conducted, with Reynolds numbers ranging from 4000 to 8000 for both the hot 
and cold "uids. The simulations employed the Reynolds-Averaged Navier–Stokes (RANS) 
equations with the 
 SST turbulence model. The results demonstrated that increasing the Reynolds number enhances 
both heat transfer rates and pumping power, with the cold "uid requiring consistently higher 
pumping power. New correlations were developed to predict pumping power, capturing the 
impact of both entry and fully developed "ow regions. These correlations showed an average 
error of less than 2.33% when compared with the CFD data. The iterative Newton–Raphson 
method for predicting heat transfer rates demonstrated high accuracy, with an average error 
of 0.66% for heat transfer rate, 0.03% for hot "uid outlet temperature, and 0.01% for cold 
"uid outlet temperature. Additionally, we identi!ed optimal operating conditions for ef!cient 
cooling and heating based on the heat capacity ratio (
). The novelty of this work lies in the development of new, highly accurate predictive 
correlations and iterative methods for optimizing CTHE performance, going beyond existing 
literature by providing comprehensive insights into the relationship between pumping power, 
heat transfer ef!ciency, and "ow conditions.

Thermo-Hydraulic Performance of Concentric Tube Heat 
Exchangers with Turbulent Flow: Predictive Correlations 
and Iterative Methods for Pumping Power and Heat 
Transfer
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EL-Gohary M., Elksas M., Banna A., Ahmad S. 

Journal of Engineering Research

2024

8(5):1-9

Science and Technology/Advances Technologies and Innovation

Regional

Interdisciplinary

This work proposes an inverse dynamics model of a three-rigid -link manipulator robot 
employing a PID controller based on arti!cial neural networks. In order to attain precise 
position, neural network control algorithms are designed to handle nonlinear issues including 
robot manipulator control and uncertainty compensation. An arti!cial neural network with 
two layers that uses feedforward training is trained using the back propagation technique. 
By just fusing the ANN with other traditional control techniques, the suggested controller 
gives the network more information on the composition and dynamics of the system. The 
PID controller generates data that is used to train neural network. The simulation’s outcome 
demonstrates that using an ANN in conjunction with a PID controller enhances performance 
and outperforms a traditional PID.

Three-Rigid-Link Manipulator Robot Inverse Dynamic 
Model Using ANN Based on PID Controller
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Matar M., El Hassan M., Bukharin N., Sakout A., Hammoud A., Assoum H.

International Journal of Heat and Technology

2025

24(5):1-9

Science and Technology/Sustainability in Engineering

National and International

Interdisciplinary

In engineering applications, there is a need to reform the excitation techniques used for 
jet impingement to achieve simpler, more effective thermal exchange. Jet impingement 
is a highly effective method for enhancing heat transfer due to its ability to create high 
heat transfer coef!cients. This makes it a preferred technique in applications requiring 
ef!cient thermal management, such as cooling of electronic components, turbine blade 
cooling in jet engines, and material processing. However, traditional excitation techniques 
for jet impingement can be complex and challenging to implement. Therefore, there is a 
growing interest in developing new excitation methods that are simpler and more effective. 
The employed techniques can be categorized into three groups: passive self-excited jets, 
active excited jets, and hybrid techniques. Passive methods, such as annular, swirling, and 
sweeping jets, utilize the inherent characteristics of the jet "ow without requiring additional 
energy consumption. Active systems, on the other hand, involve supplementary devices like 
fans or pumps to intensify heat transfer. Examples of active excited jets include synthetic and 
pulsed jets. Hybrid techniques combine two or more methods to further thermal improvement. 
This paper reviews experimental and numerical hybrid techniques to enhance heat transfer 
to impinged surfaces. Experimental tools, including high-speed imaging, Particle Image 
Velocimetry (PIV), and infrared thermography, are shown. Numerical simulation methods, 
such as Computational Fluid Dynamics (CFD), are reviewed. The ef!cacy of these methods 
is evaluated by comparing their performance, highlighting potential for optimization and 
innovation in jet impingement heat transfer.

Turbulent Flow and Heat Transfer Characteristics of 
Resonant Impinging Jets - State of the Art Review
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Darwiche M., Faraj J., Ali S., Murr R., Taher R., El Hage H., Khaled M.

Unconventional Resources

2025

5(1):1-10

Science and Technology/Environmental Issues

International

Interdisciplinary

The background is the same for addressing the twin challenges of attaining thermal comfort 
and concurrently reducing energy use and CO2 emissions. As a safeguard against worsening 
contamination, combining geothermal energy with an All-Air Heating, Ventilating, and Air 
Conditioning system (HVAC) with 100 % fresh air intake is also crucial in the context of 
the lessons learned from the COVID-19 pandemic. As a result, this study suggests using 
geothermal energy as a backup source to run a typical All-Air centralized HVAC system. The 
resulting system is referred to as a combined system from now on, and its primary goals are 
to lower the amount of operating energy needed while being environmentally and !nancially 
sound. In this context, the creative way of combining the suggested geothermal duct with the 
All-Air HVAC system possesses various insights, as demonstrated by the thorough thermal 
analysis and related design. Strong conclusions were derived from a thorough case study 
focused on Lebanon: adding 100 % fresh air intake leads to an astounding yearly energy 
savings of 67 %, whereas con!gurations with 10 % and 30 % fresh air produced energy 
savings of 52 % and 36 %, respectively. In the study, a geothermal multi-duct system was 
also suggested and looked at. The research revealed that the 311-m length of the single 
geothermal duct connected to a pressure of 7000 Pa was reduced to 210 m and the 
pressure drop was lowered to 140 Pa when a geothermal multi-duct system was employed. 
Furthermore, as the computed payback period makes clear, the integrated system presents 
an appealing chance to drastically cut resource usage during energy consumption, lower 
CO2 emissions, and provide 100 % fresh air circulation.

Using Geothermal Energy in Enhancing All-Air HVAC 
System Performance - Case Study, Thermal Analysis and 
Economic Insights
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Aouf G., Jaber L., Al Hakim G.

Civil Engineering Journal (Iran)

2024

10(11):3721-3737

Science and Technology/Advances Technologies and Innovation

Only within BAU

Intradisciplinary

This study explores an innovative approach combining municipal solid waste incinerator 
"y ash (MSWIFA), cement, and recycled rubber to enhance soil properties. The research 
!lls a research gap by exploring the synergistic effects of these materials, striving to strike a 
balance between strength and "exibility in soil stabilization. A total of 123 tests, comprising 
Proctor compaction and uncon!ned compression tests, were performed on clayey soil 
samples treated with varying stabilizer proportions: 10%, 20%, and 30% MSWIFA; 10%, 
15%, and 20% cement; and 0%, 5%, and 10% rubber by dry weight. The tests revealed 
that the ideal blend of 5% rubber, 10% MSWIFA, and 20% cement resulted in a notable 
294% increase in uncon!ned compressive strength and a signi!cant enhancement in soil 
ductility, presenting a stark contrast to traditional cement-stabilized soils recognized for their 
brittleness and limited "exibility. This approach not only enhances soil characteristics but 
also promotes environmental sustainability by utilizing waste materials in the stabilization 
process.

Utilizing Recycled Rubber and Municipal Waste 
Incineration Fly Ash in Cement-Stabilized Clayey Soils
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Ali M., Sakout A., Al Kheir M., Assoum H.

International Journal on Technical and Physical Problems of Engineering

2024

16(60):27-35

Science and Technology/Environmental Issues

International

Intradisciplinary

Waste heat management is increasingly crucial in contemporary industrial operations, driven 
by the imperative to enhance energy ef!ciency and promote environmental sustainability. 
This research investigates the utilization of waste heat in a plastic plant, focusing on three 
thermal cycles: Lithium Bromide Absorption (LBA), Ammonia Water Absorption (AWA), 
and Organic Rankine Cycle (ORC). By using the ASPEN PLUS program, three models 
corresponding to the three selected thermal cycles were created.   The  study rigorously 
evaluates the performance of each cycle in terms of temperature output and Coef!cient 
Of performance (COP) or  ef!ciency. The results reveal that both the LBA and AWA 
cycles demonstrate promising alignment with the desired temperature output for cooling 
applications in industrial  applications, speci!cally plastic plants. However, upon thorough 
analysis of ef!ciency metrics, the LBA cycle emerges as the leading option. This !nding 
underscores the signi!cant potential of the LBA cycle for effectively managing waste heat 
in comparable industrial environments. By addressing critical considerations of temperature 
output and ef!ciency, the utilization of the LBA cycle offers a comprehensive solution to waste 
heat management challenges in industrial operations. This research contributes valuable 
insights to the !eld and underscores the importance of exploring advanced thermal cycles for 
sustainable energy utilization.  This multidimensional approach underscores the signi!cance 
of integrating sustainability considerations into waste heat management practices, paving 
the way for more ef!cient and environmentally responsible industrial operations. Future 
research endeavors could further investigate optimization strategies and explore the practical 
implementation of the LBA cycle in industrial applications, fostering continued advancements 
in waste heat management practices.
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Kırgız M., Khatib J., A., Kenai S., Ashteyat A., Campilho R., Lezcano R.,
Olukunle G., Nagaprasad B., Ramaswamy K.

Scienti!c Reports

2025

15(1):1-12

Science and Technology/Green and Bio-Materials 

International

Intradisciplinary

In the manufacturing of some sectors, such as marble and brick, certain byproducts, such 
as sludge, powder, and pieces containing valuable chemical compounds, emerge. Some 
concrete plants utilize these byproducts as mineralogical additives in Turkey. The objective 
of the experimental study is to ascertain whether the incorporation of waste from the marble 
and brick industries, in powder form, into cement manufacturing as a mineralogical additive 
or substitute is a viable option. The materials used in this study were marble and brick 
wastes, CEM I 42.5 N cement, CEM I 42.5 clinker, water and CEN standard sand. as 
a replacement for the cement and a substitution for the clinker, the waste marble sludge 
powder and calcined clay brick powder was separately replaced with either CEM I 42.5 
N cement or CEM I 42.5 clinker To determine the usability of marble and brick wastes in 
conventional cement and clinker production. To this end, there were prepared twenty-four 
different binder constituents at 0, 6, 10, 20, 21, and 35%. Then the hardened mortar 
samples were prepared with the new twenty-four different binders, standard drinkable water, 
and standard mortar sand. Besides, to evaluate pozzolanic activity, the construction lime 
was mixed with the marble and brick wastes. The microstructure of the marble and brick 
waste was analyzed using X-ray "uorescence, scanning electron microscopy and energy 
dispersive spectroscopy. In addition to the microstructure analyses, the chemical features of 
the marble and brick wastes, including oxides, loss on ignition, pH, total organic content 
and clay content, were determined in accordance with current standards. The physical and 
pozzolanic features of the wastes, such as their !neness, density, speci!c surface area, 
water permeability, and "exural and compressive strengths, were also evaluated using up-
to-date standards. The results of the chemical experiments indicate that the total oxides of 
calcium, silica, alumina, and ferrite in marble powder and brick powder are more than 54% 
and 82%, respectively. Marble powder and brick powder are more !nely ground than a few 
mineralogical materials, such as "y ash and silica fume, according to the residue amounts 
on sieves. 

Waste Marble Sludge and Calcined Clay Brick Powders 
in Conventional Cement Farina Production for Cleaner 
Built Environment
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Consequently, marble and brick powders can be used as water reducers in mortar, grout, 
and concrete. Moreover, marble and brick powder have a higher density than many 
mineralogical materials, making them suitable for applications requiring a higher binder 
feature of cement, higher strength, and improved durability of mortar and concrete. The 
speci!c surface area and water permeability of the marble and brick powders provide 
compelling evidence to support the inferences previously made about the !neness and 
density of these materials. Additionally, the pozzolanic properties of the brick powder were 
three and fourteen times greater than those of the marble powder, as evidenced by its 
compressive and "exural strengths, respectively. It can be reasonably deduced from the 
experimental results that marble powder is a latent hydraulic mineralogical natural additive 
or substitute, while brick powder is an unnatural mineralogical pozzolanic additive or 
substitute for cement-making processes.

ABSTRACT

EL-Halabi H., Itani A., Al Khatib M., Ayash E., Fattoum M. 

The 2nd International Conference on Innovation of Emerging Information and
Communication Technology

20/10/2024

Morocco

Science and Technology/Advances Technologies and Innovation

Only within BAU

Intradisciplinary

In this article, a single band-notched ultra-wideband circular patch antenna is presented. A 
circular patch antenna with an ultra-wideband feature is achieved by using side re"ectors and 
a deformed ground plane. The antenna is implemented on a low-loss substrate RO4003C 
with εr of 3.55 while the antenna design and simulations are done using CST software. 
The overall antenna size is 26 × 35 × 0.813 mm3. Band notching is acquired by applying 
inverted C-slots and stair-shape slots on the circular patch. Triangular shape slots are added 
to the deformed ground to enhance the impedance matching criteria. The antenna operates 
from 2.67 GHz to 11.64 GHz with a fractional bandwidth of 125% while rejecting lower 
WLAN frequencies (5.15–5.35 GHz) and upper WLAN frequencies (5.72–5.85 GHz) as 
well as other resonating frequencies occurring at (5.85–6.58 GHz). The gain, radiation 
pattern and return loss of the proposed antenna present a stable and promising result that 
allows the antenna to be adapted and used in many applications.

A Compact Band-Notched Circular Patch Antenna for 
UWB Applications
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El Falou A.

2025 Eighth International Conference on Advances in Biomedical Engineering 
(ICABME)

9-10/10/2025

Beirut Arab University, Beirut, Lebanon

Science and Technology/Advances Technologies and Innovation

This paper presents a novel Mach-Zehnder interferometer (MZI) integrated with a surface 
plasmon resonance (SPR) biosensor to enhance the detection of biomolecular interactions in a 
simpli!ed and cost-effective manner. Traditional SPR sensors rely on broadband light sources 
and high-resolution spectrum analyzers to detect resonance wavelength shifts, increasing 
system complexity and cost. Our proposed architecture eliminates these requirements by 
employing a monochromatic laser source tuned to the SPR resonance wavelength, a phase 
shifter, a variable optical attenuator, and a power detector. By optimizing the phase and 
amplitude in the MZI reference arm, the system achieves -30 dBm output power in the absence 
of the target analyte, enabling sensitive detection of minute refractive index changes through 
power variations. The output power increases dramatically from -30 dBm to -3.3 dBm for 
a refractive index change from 1.33 to 1.34, facilitating real-time, label-free biomolecular 
analysis. This compact, low-cost design offers a robust platform for biomedical diagnostics.

Dankar O., Tarnini M., El Ghaly A., Moubayed N., Chahine K.

2025 15th International Conference on Electrical Engineering (ICEENG)

05/08/2025

Cairo,Egypt

Science and Technology/Advances Technologies and Innovation

Regional

Intradisciplinary

Electric vehicle (EV) charging infrastructure has led to the advancement of grid-tied 
photovoltaic (PV) battery energy systems (BES) that support bidirectional energy "ow. This 
research presents a detailed analysis of a PV-battery-based EV charging system incorporating 
both Vehicle-to-Grid (V2G) and Grid-to-Vehicle (G2V) functionalities using bidirectional 
converters to enhance energy ef!ciency. In Scenario-1 (PV to SB & EV mode), under full 
irradiance (1000 W/m2), the PV system supplies 20.62 kW, ef!ciently charging both the 
EV battery (-13 kW) and storage battery (-6.59 kW), while the Perturb and Observe (P&O) 
MPPT ensures optimal power extraction. In Scenario-2 (V2G mode), when PV power is 
unavailable, the EV battery discharges 17.85 kW to the grid, with an additional 2.64 
kW from the storage battery, supporting grid stability. In Scenario-3 (G2V mode), the grid 
supplies 19.83 kW to charge the EV battery (-20.6 kW) and storage battery (-0.88 kW), 
ensuring uninterrupted charging availability. The proposed scheme maintains a stable DC 
link voltage of 400V across all scenarios, demonstrating its robustness. Simulation outcomes 
validate the advantage of the proposed scheme in con!rming ef!cient energy "ow, optimizing 
renewable energy utilization, and enabling bidirectional power exchange.

A Novel Mach-Zehnder Interferometric Approach 
for Simpli!ed and Highly Sensitive Surface Plasmon 
Resonance Sensors

A Grid-Tied Photovoltaic-Battery System for Bidirectional 
Electric Vehicle Charging
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Issa H., El-Halabi H.

2025 5th IEEE Middle East and North Africa Communications Conference (MENACOM 
2025)

21/2/2025

LAU, Byblos

Science and Technology/Advances Technologies and Innovation

Regional

Intradisciplinary

This paper presents the design of a compact V-shape Wilkinson power divider operating at 
2.45 GHz. The miniaturized divider structure is implemented on a double layer substrate 
(RO4003 and RO4403). Miniaturization is achieved by using slow wave microstrip 
transmission lines with metallic via holes inserted in the lower substrate layer to create 
slow-wave effect. The designed power divider presents a 0.1 dB amplitude imbalance 
and a surface area of 22 x 13 mm2 achieving 40% miniaturization and good electrical 
performance with respect to state of art.

Williamsyah B., Rizal A., Purboyo T., Oktaviana L., Alfridsyah A., Zaylaa A.

12th International Conference on Information Technology, Computer and
Electrical Engineering (IEEE-ICITACEE 2025)

28/8/2025

Indonesia

Science and Technology/Advances Technologies and Innovation

International

Multidisciplinary

Biometric identi!cation based on human gait provides a non-intrusive and practical alternative 
to conventional methods that rely on wearable sensors or marker- based systems. Despite the 
increasing interest in marker less approaches, existing studies often utilize limited datasets, are 
captured from a single viewpoint, and struggle to distinguish individuals with similar walking 
styles or physical characteristics. This study introduces a gait-based identi!cation pipeline 
that utilizes normal walking video data from 17 participants with diverse anthropometric 
pro!les. The system applies Blaze Pose to extract 33 key points from frontal and lateral 
views, from which 35 features are engineered to represent anthropometric, kinematic, and 
statistical aspects of gait. These features are then classi!ed using various machine learning 
models to evaluate performance. The multilayer perceptron (MLP) achieved the best results, 
with a recognition accuracy of 97.06% and a low false acceptance rate (FAR) of 0.1838%. 
Compared to prior methods that often focus on constrained data with minimal viewpoint 
variation, the proposed system demonstrates improved generalizability and robustness 
when recognizing individuals with similar gait patterns. The use of both anthropometric 
and dynamic features from multi-angle video further enhances its discriminatory power. 
Overall, the proposed approach proves to be a reliable and ef!cient solution for gait-based 
biometric identi!cation, suitable for real-world applications such as intelligent surveillance 
and user authentication. It also lays a solid foundation for future studies in more complex or 
unconstrained environments.

Compact 1:2 Wilkinson Power Divider using Slow-Wave 
Transmission lines

Biometric Gait Recognition using BlazePose and Deep 
Learning
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Ghazzawi S., Khatib J., Elkordi A., Ghanem H.

6th International Conference on Bio-Based Building Materials

17/6/2025

Rio de Janeiro, Brazil

Science and Technology/Green and Bio-Materials 

Only within BAU

Intradisciplinary

Shrinkage-induced cracking in cementitious systems compromises their lifespan and 
durability. This study addresses concerns related to dimensional variations by examining the 
diffusion of cement alternatives, including olive waste ash (OWA)—derived from burning 
the olive oil extraction residue “pomace”— into mortar and cement paste. A comparative 
analysis is conducted to assess the impact of various OWA levels (0, 5, 10, 15, and 20%) on 
distinct volumetric stability parameters, namely chemical, drying, and autogenous shrinkage 
measured during 28 days. All mixtures are prepared using a water-to-cement ratio of 0.45 
and a sand-to-cement ratio of 2 for mortar. The results reveal that OWA serves as a key 
element in reducing all length change parameters, owing to its content and interactions with 
other components within the matrix. Additionally, mortar specimens exhibit lower shrinkage 
values relative to paste specimens. Furthermore, the strong correlations between the 
shrinkage behavior of OWA-based paste and mortar demonstrate that paste performance 
reliably predicts mortar performance. This paper endeavors to provide valuable insights into 
the similarities and differences in shrinkage performance of paste and mortar across various 
OWA levels, optimizing its usage for better sustainable applications.

Al-Massri G., Khatib J., Elkordi A., Ghanem H.

6th International Conference on Bio-Based Building Materials

17/6/2025

Rio de Janeiro, Brazil

Science and Technology/Green and Bio-Materials 

Only within BAU

Intradisciplinary

This investigation provides a comparative examination of the mechanical and physical 
characteristics of cement paste and mortar incorporating banana !bers (BaF). The emphasis 
is placed on the in"uence of BaF on physical characteristics like density, total water 
absorption, and sorptivity, along with mechanical properties, encompassing ultrasonic pulse 
velocity, compressive strength, and "exural strength. Ten distinct mixtures, containing BaF 
contents varying from 0 to 2% by volume, were evaluated over a curing duration of 90 
days. The !ndings indicate that incorporating BaF enhances the mechanical properties of 
cement paste and mortar, leading to improved strength and durability. Furthermore, a rise 
in water absorption was noted with the incorporation of !bers in both materials. The results 
emphasize the promise of BaF in improving the performance of cement-based materials, 
presenting a sustainable and economical alternative for construction uses.

Comparative Study of Chemical, Drying, and Autogenous 
Shrinkage in Cement Paste and Mortar Incorporating 
Olive Waste Ash

Comparative Analysis of the Physical and Mechanical 
Properties of Cement Paste and Mortar with Banana 
Fiber Integration
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El Bizri M., Bazzi H., Nassar A., Haidar A.

2025 International Conference on New Trends in Computing Sciences (ICTCS)

16/9/2025

Amman, Jordan

Science and Technology/Advances Technologies and Innovation

National

Intradisciplinary

The Internet of Things (IoT) has transformed various industries by enabling seamless 
connectivity and data exchange. In healthcare, this evolution has given rise to the Internet 
of Medical Things (IoMT), integrating smart medical devices and digital health records. 
However, IoMT remains highly vulnerable to security threats, including data breaches, weak 
encryption mechanisms, and centralized storage risks. To address these challenges, this 
research introduces a new security framework for IoMT by integrating blockchain technology, 
advanced cryptography techniques, and decentralized storage solutions. More speci!cally, 
an additional encryption layer is introduced by using Advanced Encryption Standards (AES) 
-256 to protect the data and Elliptic Curve Cryptography (ECC) to securely exchange the 
keys. In addition, the InterPlanetary File System (IPFS) used as a storage solution, reducing 
dependence on centralized database while keeping security and high access capacity. 
Blockchain technology enhances the integrity of data and resistance to minimal storage 
expenses, with Multi-Factor Authentication (MFA) being introduced as an additional security 
layer for controlling access. By integrating the additional safety layers, the proposal structure 
signi!cantly augments security, integrity and authenticity while reducing overall calculation 
expenses and compromised storage capacities. Comparative analysis proves that the multi-
layer model provides a complete and strong solution for the IoMT world, addressing the 
weaknesses of traditional concentrated models.

Subekti S., Rizki I., Rizal A., Hadiyoso S., Zaylaa A., Triwiyanto T.

IEEE and Telkom University, Bali, Indonesia

7/8/2025

Bali, Indonesia

Science and Technology/Advances Technologies and Innovation

International

Multidisciplinary

Motor Imagery (MI)-based Brain-Computer Interface (BCI) systems utilize electroencephalogram 
(EEG) signals to interpret imagined limb movements. Due to the non-stationary and 
high-dimensional characteristics of EEG data, effective feature selection is essential to 
improve classi!cation accuracy and reduce computational demands. This study proposes 
an improved feature selection method that enhances the traditional maximum relevance 
minimum redundancy (mRMR) algorithm by integrating the Equal Grouping Method (EGM) 
and Pearson correlation coef!cient. EEG data from the BCI Competition IV Dataset 2b was 
analyzed, focusing on left-and right-hand MI tasks from nine subjects. Feature extraction 
employed Filter Bank Common Spatial Pattern (FBCSP) over 17 overlapping sub bands 
(4–40 Hz), yielding 102 features per trial. Three classi!cation strategies were compared 
using Support Vector Machine (SVM): (1) raw features, (2) traditional mRMR, and (3) the 
proposed improved mRMR (ImRMR). ImRMR achieved the highest average classi!cation 
accuracy (80.7%), outperforming mRMR (74.0%) and raw features (70.5%). It also exhibited 
lower variance and higher consistency across folds. The ImRMR method effectively balances 
relevance and redundancy, enhancing EEG-based MI classi!cation. This hybrid approach is 
promising for feature optimization in real-time BCI applications.

Enhancing Healthcare Data Security with Blockchain and 
Advanced Cryptography

Improved Feature Selection using Equal Grouping 
Method for EEG Motor Imagery
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El Ghaly A., Hmadi M.

Sixth International Conference on Ef!cient Building Design

19/02/2025

American University of Beirut

Science and Technology/Sustainability in Engineering

Only within BAU

Interdisciplinary

This paper aims to investigate a methodology for a low electrical energy design for residential 
buildings’ common services. Firstly, a baseline residential building energy consumption was 
modeled. Secondly, smart automation features were implemented to reduce and organize 
the building’s electrical energy consumption for the common services load including lighting, 
power, and mechanical equipment. This integration resulted in a reduction of 30% in the 
annual electrical consumption. Additionally, a hybrid rooftop photovoltaic system was 
installed to power the common services equipment and areas, thus reducing the reliance on 
the local electrical network. HOMER software is used to determine the sizing and optimization 
of photovoltaic system components, system cost, and estimated electrical power production. 
For decades, Lebanon’s electricity sector has faced signi!cant challenges, including chronic 
supply shortages and deteriorating infrastructure within its aging power grid which led 
to long periods of load shedding. Bchamoun area was taken as a case study because it 
is a similar example to other cities in Lebanon which are relying on local distributors to 
generate electricity with high-cost rates per kilowatt-hour and surely higher pollution rates. 
The simulation results show that 21 PV panels and 15 kWh (51.182 kbtu) battery storage 
capacity were able to reduce the annual electrical energy consumption by up to 80% which 
validated the effectiveness of the proposed system design. Since most of Bchamoun buildings 
share similar buildup areas as determined by the local construction laws, this study forms a 
modular design that could be implemented on any similar buildings. The study’s goal is to 
persuade residents to use this modular design, which not only reduces energy consumption 
but also lowers long-term operating costs and CO2 emissions.

Ramadan R., Elkordi A., Ghorbel E., Ghanem H., Khatib J.

7th International Conference on Smart Monitoring, Assessment and
Rehabilitation of  Civil Structures

04/09/2024

University of Salerno (UniSA) - Italy

Science and Technology/Sustainability in Engineering

International

Intradisciplinary

Environmental sustainability is a critical concern in the construction industry due to its substantial 
energy consumption and carbon dioxide emissions. This study addresses the sustainability 
of building materials by exploring the volume stability of cementitious system by adding 
natural !bers, speci!cally those derived from the Phragmites Australis (PA) plant. Natural 
!bers exhibit high strength and stiffness, making them suitable for structural applications. In 
this experimental study, four paste mixes were prepared, incorporating varying percentages 
(0%, 0.5%, 1%, and 2%) of PA !bers. Testing included drying shrinkage, autogenous 
shrinkage, and expansion. Results showed a notable reduction in paste shrinkage, with 
percentages of 12.7%, 19%, and 29% observed at 7 days with the addition of 0.5%, 1%, 
and 2% PA !bers, respectively, at an elevated temperature of 45°C. These !ndings suggest 
the potential for PA !bers to mitigate shrinkage in building materials, thus contributing to the 
overall environmental sustainability of construction practices.

Methodology Towards Low-Energy Building Design in 
Bchamoun Area— Lebanon Case Study 

Investigating Volume Stability Performance of Paste with 
Phragmites Australis (PA) Fibers 
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Youssef B.

Regional Conference on Power and Energy Sustainability 

20/9/2024

Hotel Le Royal, Beirut

Science and Technology/Advances Technologies and Innovation

The transportation sector is a major contributor to global energy consumption and air 
pollution. In response, the automotive industry is actively engaged in addressing this dual 
challenge by pursuing advancements that enhance energy sustainability and minimize 
vehicle emissions. In this context, modern diesel engines are continually improving, driven 
by growing concerns about environmental impact and human health. In particular, Diesel 
Particulate Filters (DPFs) play a crucial role in reducing harmful particulate matter (PM) 
emissions from diesel engines. Maintaining optimal DPF performance is essential for both 
environmental and regulatory compliance. Modern legislations for diesel vehicles require 
the use of a soot sensor downstream the DPF to satisfy the new challenging OBD limits. 
In this work, the performance of a recent diagnostic technique based on 2D projection 
of the resistive soot sensor is assessed using Artemis driving cycle. A validated simulation 
platform is employed to evaluate DPF monitoring performance under realistic conditions 
that incorporate engine-out soot emission variations and sensor response dispersions. The 
obtained results are promising and show the relevance and robustness of the proposed 
approach for fast and effective DPF diagnostic. A statistical analysis is performed in order 
to derive a relevant detection threshold that satis!es a trade-off between false alarm and 
non detection rates. The resulting diagnostic strategy has been validated for on-line DPF 
malfunction detection and can be easily implemented for real-time applications. 

Hmadi M., Al Jammal F.

Sixth International Conference on Ef!cient Building Design

19/02/2025

American University of Beirut

Science and Technology/Advances Technologies and Innovation

National

Intradisciplinary

The present paper investigates the performance of a solar heating system using phase 
change material as thermal storage to reach near-zero heating energy buildings. The 
system con!guration involves evacuated tube solar collectors, a high-temperature heat pump 
powered by photovoltaic panels, and storage tanks containing phase change material. A 
case study was conducted on a residential structure in Lebanon, covering an occupied area 
of 220m² (2368.06 ft²). Using “Design Builder”, a simulation software, the study modeled 
a conventional heating system with boilers and assessed hourly heating load variations 
throughout the year, determining an annual thermal heating energy needed of 16.343 MWh 
(55.76 MBtu/h). A detailed description was given of the operational strategy and control 
methods. It clari!ed the sequence of drawing energy primarily from the evacuated tube. In 
cases of inadequate solar energy, the additional energy needed would be furnished by the 
PV-driven heat pump. The hot phase change material was introduced to address both the 
hourly variations in solar irradiance and the required heating load. The system’s components 
were coded into a mathematical model using “Visual Basic”. Employing the “Hooke and 
Jeeves” optimization algorithm, the study established optimal parameters having a solar 
fraction equal to 1. In conclusion, the conducted life cycle assessment reveals that embracing 
a 100% solar fraction would enable year-round heating energy provision without reliance on 
supplementary energy sources. The most favorable con!guration consisted of the following 
components: 65 m² (10.76 ft²) evacuated tube solar collectors, 50 PV panels, a 25.341 kW 
(86,467 Btu/h) heat pump, and a 7.06m³ thermal storage for hot phase change material. 
The decrease in energy consumption concurrently led to a substantial reduction in CO2 
emissions, amounting to an annual 20.45 Tons (40,900 lb). A feasibility study indicates an 
estimated payback period of approximately 7 years.

Online Diesel Particulate Filter Diagnostic Using Resistive 
Soot Sensor

Methodology Towards Near 100% Solar Fraction 
Heating System: Lebanon Case Study
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Sarrieddine W., El Ghaly A.

2024 International Conference on Smart Systems and Power Management (IC2SPM)

28/01/2025

LIU, Beirut

Science and Technology/Advances Technologies and Innovation

Only within BAU

Intradisciplinary

Recently, due to the economic crisis in Lebanon and the low reliability of the National Grid, 
more customers are utilizing renewable energy sources (RES), especially the photovoltaic 
(PV) system, where cases of residential users who are going toward off-grid systems have 
rapidly increased. This paper enters the future with the assumption that the utility power of 
Lebanon is performing well and supposes that there will be a transition to on-grid systems to 
facilitate power sharing. For that, a Lebanon case study analyzing the interactive integration 
of PV systems ahead of time, stability analysis, load "ow, and short circuit analysis are 
performed using ETAP software, and PVsyst software for assessing PV system performance. 
By examining these critical factors in the context of a potential transition to on-grid systems, 
this research aims to highlight the challenges that grid operators may encounter. The results 
reveal that a radial system with PV setup exhibits instability, whereas in the two feeders with 
PV scenario, following a three-phase fault, the frequency "uctuates between 49.9 and 52.1 
hertz for 5.5 seconds with no voltage increase observed, then returns to its stable value of 
50 Hz. The !ndings will assist future researchers and engineers address instability and other 
abnormal conditions in their designs, offering solutions before the widespread adoption of 
on-grid PV systems.

Power System Stability and Load Flow Analysis for a 
Grid-Tied Photovoltaic System: Lebanon Case Study
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Harkouss R., Jha H., Lee J.

ICRETS 2024: International Conference on Research in Engineering, Technology and 
Science

22/8/2024

Tashkent, Uzbekistan

Science and Technology/Advances Technologies and Innovation

International

Interdisciplinary

This paper outlines a straightforward method to standardize production histories from analog 
wells to common reference conditions, including average permeability in the stimulated 
reservoir volume, fracture half-length, stage spacing, and lateral length. The scaling technique 
addresses variations among analog wells in a region, crucial for constructing representative 
type wells and reducing uncertainty in statistical analyses. Grounded in well-established 
analytical solutions for constant bottom hole pressure production and transient linear "ow in 
multiply fractured horizontal wells, the study introduces the “A-root k” analysis for estimating 
average fracture length and a depth of investigation equation for average permeability in 
the stimulated reservoir volume. Scaling involves expressing transient linear "ow variables 
in dimensionless terms, enabling the normalization of rate-time pro!les to selected reference 
conditions. Averaged scaled pro!les yield mean, P90, P50, and P10 type wells, which can 
be further rescaled to design conditions for undrilled wells. The work"ow, demonstrated with 
!eld examples, facilitates type well construction at desired probability levels from analog 
wells grouped into a few bins based on scaled production pro!le similarities. This approach 
proves effective, typically requiring one or two bins for a given resource play area.

Optimizing Type Well Construction: A New Approach for 
Scaling in Multiply Fractured Horizontal Wells

AUTHORS

CONFERENCE TITLE

DATE

PLACE

THEME / SUBTHEME

TYPE OF RESEARCH
COLLABORATION

NATURE OF PAPER 

ABSTRACT

PROCEEDING TITLE



Faculty of Engineering

185184

Research Report 24-25

Soliman M., Barakeh I.

8th IAHR Europe congress, Lisbon, Portugal, 2024

4/6/2025

Lisbon,Portugal

Science and Technology/Sustainability in Engineering

National

Intradisciplinary 

Recently, the impacts of the growing population in Lebanon have placed tremendous stress 
on water resources, especially groundwater. Tripoli Aquifer, which is located at Lebanon’s 
northern coast and has an uncon!ned hydraulic nature, is subjected to salinization due 
to excessive water withdrawals. This study aimed to construct a groundwater transport 
numerical model using mod"ow in order to investigate the salinity dynamics behavior where 
the pumping wells are located, and to predict the situation over the coming 20 years. The 
developed model is successfully calibrated against measured !eld data. Results reveal the 
augmentation of aquifer water salinity and the signi!cant role of Nahr AlBared River in 
recharging the aquifer with freshwater. It could supply the nearby wells (Al Rabie wells 
group) with suf!cient fresh water while other wells are signi!cantly subjected to salinization 
which may be reduced by about 50% through adding a shoreline barrier. 

Simulation of Seawater Intrusion into The Coastal 
Aquifer of Al-Bared Area
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Jaber R., Bazzi H., Kassem A., Haidar A.

2024 International Conference on Microelectronics (ICM)

14/12/2024

Doha, Qatar

Science and Technology/Advances Technologies and Innovation

National

Intradisciplinary 

The Multiple-Value Logic (MVL) circuit signi!cantly enhances propagation delay and energy 
consumption compared to the binary circuit. Additionally, the Carbon Nanotube Field-Effect 
Transistor (CNTFET) demonstrates enhancements in energy ef!ciency and circuit speed when 
compared to other transistor technologies. Therefore, this paper proposes two different 
designs of Ternary Decoders (TDecoders) using CNTFET, which can create additional 
ternary circuits such as ternary adders, multipliers, and multiplexers. The investigation and 
proposed TDecoders were simulated and tested with the HSpice simulator. The simulation 
results demonstrate the approach’s merits in reducing energy consumption by over 65% and 
10% compared to the standard design and the best-case design, respectively.
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Matar M., El Hassan M., Bukharin N., Sakout A., Hammoud A., Assoum H.

IIETA (International Information and Engineering Technology Association)

03/06/2024

Università degli Studi della Campania, Italy

Science and Technology/Sustainability in Engineering

International

Multidisciplinary 

Impinging jets are encountered in many industrial applications. Previous studies have 
considered different parameters that affect the "ow and enhance mass and energy transfer 
of these "ows, such as Reynolds number, nozzle geometry, nozzle-to-plate distance, wall 
material and angle, and the "ow regime at the jet exit. Furthermore, the dynamics of these 
jets could be a source of a high level of noise when the transfer of energy is optimized 
between the aerodynamic and acoustic !elds. This can lead to a resonant jet producing 
selfsustained tones. Self-sustained tones are related to aero-acoustic coupling and occur 
in impinging jets when a feedback loop is present between the jet exit and the impinged 
plate. Few studies that deal with the heat transfer of an impinging jet in the presence of an 
acoustic resonance have been conducted. This state of the art review and discussion will 
focus on the heat transfer and "ow dynamics in such noisy and resonant con!gurations. Such 
investigation will allow us to understand how a similar regime characterized by acoustic 
instabilities could be useful in enhancing heat transfer at the wall. 

Turbulent Flow and Heat Transfer Characteristics of 
Resonant Impinging Jets - State of the Art Review
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Abbas Y., Doughan Z., Haidar I., El Bizri M., Haidar A.

2025 International Conference on Smart Applications, Communications and
Networking (SmartNets)

22/07/2025

Istanbul, Türkiye

Science and Technology/Advances Technologies and Innovation

Only within BAU

Multidisciplinary

This study presents a hybrid machine learning model that enhances indoor localization 
accuracy by combining Neural Networks, Decision Trees, Support Vector Regression, and 
Gradient Boosting Regressor. Accurate indoor positioning is a critical challenge due to 
the unreliability of Global Positioning System signals in enclosed spaces. Wireless Fidelity 
based positioning has emerged as a practical alternative, leveraging existing access points 
to estimate locations without additional infrastructure. Two main use cases for such an 
application are guiding guests through a building and tracking the movement of individuals, 
such as student attendance in a university or employees in a company. The model’s 
performance is evaluated using key metrics such Mean Absolute Error, Mean Squared Error, 
Root Mean Squared Error, and R2 score, along with classi!cation-based evaluation and 
learning curve analysis to assess generalization and training ef!ciency. Experimental results 
show that the hybrid approach outperforms individual models by leveraging their strengths, 
leading to improved positioning precision. These !ndings demonstrate the potential of 
machine learning-driven indoor localization and pave the way for more accurate and 
ef!cient positioning technologies.

Smarter Spaces: AI-Powered Indoor Positioning with
Wi-Fi
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Fattoum M., Taleb Y., Balta M., Serhan A., Al Hajj R., Mourad S., EL-Halabi H.

The 2nd International Conference on Innovation of Emerging Information and Communi-
cation Technology

22/10/2024

Hassan II University of Casablanca, Morocco

Science and Technology/Advances Technologies and Innovation

Only within BAU

Intradisciplinary

This article presents a wearable microstrip patch antenna developed for biomedical 
applications. The operating frequency of the antenna is within the Industrial, Scienti!c, and 
Medical (ISM) band at 2.4 GHz. Two substrate types are used while implementing the 
proposed antenna; Epoxy FR-4 and Rogers RO4003C. The !rst substrate, Epoxy FR-4 has 
4.4 dielectric constant, 1.6 mm thickness, and 0.02 loss tangent. At the same time, the 
second one is Rogers RO4003C, with a 3.55 dielectric constant, 0.813 mm thickness, and 
0.0027 loss tangent. The selection is carried upon which type gives better performance 
from the point of electrical losses seen in matching the antenna input to the impedance of 
the transmission line connected to it. Antenna optimization is done using a High-Frequency 
Structure Simulator (HFSS) with an emphasis on delivering a return loss (S11) level of less 
than (10 dB in addition to a Speci!c Absorption Rate (SAR) of less than 1.6(W/kg as per 
the Federal Communication Commission (FCC). Two antenna designs were attempted to 
boost the criteria mentioned above; the design with the best performance was selected for 
fabrication. The designed antenna’s ef!cacy is proven by experiments on the human body 
considering real-time settings. The simulation and experimental results are well matched.

Soliman M.

8th IAHR Europe Congress, Lisbon, Portugal, 2024

4/6/2024

Lisbon, Portugal

Science and Technology/Sustainability in Engineering

Today, Egypt has a great stress on the available water resources. The quantity of available 
water is inversely affecting the national economic development. Various studies indicated 
that recent high population growth (2%) along with moderate industrial growth (+1%) and 
agriculture expansion will require about 90 BCM of water by 2050 under different scenarios. 
Moreover, the natural freshwater resources of Egypt (Nile River) may be in"uenced by 
upstream countries developments and climate change impact. Egypt usually overcomes the 
water imbalances between water supply and demand (about 20 BCM in 2017) using water 
recycling that increases the total water ef!ciency to 88%. Furthermore, the water quality is 
degraded which limits its use for speci!c purposes. Therefore, the government started to 
release different water infrastructures projects with expected investments estimated at 900 
billion Egyptian pounds to build new desalination plants and huge wastewater treatment 
plant to increase unconventional water resources, which is expected to be 40% of the 
total resources. In this study, a vision for the future water status in Egypt through numerical 
modeling is presented. This vision is standardized by the current status of the available water 
resources. Recommendations to overcome anticipated water challenges and to optimize the 
available opportunities are provided. With the surface water resources of Egypt currently 
fully exploited, the need of alternative water resources has never been of profound urgency 
as it is nowadays.

Wearable Antenna for Biomedical ApplicationsWater Balance Modelling of The Nile River Behind 
Aswan High Dam and The Future Expectation
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Bou-Hamdan K., Al-Ashkar J., Hamdan A.

Nanotechnology for Sustainable Agriculture, Food and Environment

2023

Taylor & Francis Group

9781003397861

Science and Technology/Environmental Issues

National and International

Intradisciplinary

Environmental pollution has become an essential issue in today’s biosphere. Over the past 
years, human activities have involuntarily devastated the environment by throwing plastic, 
contributed to climate change by burning fossil fuels, and polluted the air and waterways with 
human-made innovations. In addition to harming biodiversity, this pollution also degrades 
human health. Following this, environmental protection has been one of the crucial challenges 
faced by humanity in ensuring future sustainability. Nanotechnology proposes many bene!ts 
to enhance current environmental technologies and create new ones that are better than the 
existing ones. The expanding scope of application of nanomaterials and nanotechnology 
throughout the years fairly succeeded in being a solution for environmental remediation 
in many activities, such as water treatment in agriculture activities, toxic chemicals, heavy 
metals removal in industrial activities, and many more. Nanotechnology displays unique 
properties in comparison to its bulk counterparts, as its high surface-area-to-volume ratio 
conveys distinctive physiochemical properties. Moving forward, nanotechnology involves 
three main abilities that can be utilized in the sections of environmental consideration, 
including remediation and puri!cation, detection of contaminants, and pollution prevention. 
However, the ef!ciency key relies on engineering and developing functionalized 
nanomaterials for speci!c environmental problems while limiting the potential risks and 
uncertainties associated with their usage for environmental remediation. This chapter covers 
conventional remediation procedures such as adsorption, absorption, chemical reactions, 
photocatalysis, and !ltration. It explores the environmental elements subject to pollution 
while focusing on the practical properties of nanomaterials for tailor-oriented environmental 
remediation techniques. Furthermore, this chapter highlights several recent applications of 
nanotechnology that are promising in the !eld of environmental remediation.

Khatib J., ElKhatib L., Assi L., Alsalman A., Elkordi A.

Pervious Concrete Pavements Design, Performance, and Applications

2025

Woodhead Publishing Series in Civil and Structural Engineering-Elsevier

978-0-443-21704-3

Science and Technology/Sustainability in Engineering

National and Regional

Intradisciplinary

This chapter reviews various properties of pervious concrete containing municipal solid 
waste ash (MSWA). The MSWA can be a replacement of either cement or aggregate. The 
properties of pervious concrete included slump, strength, drying shrinkage, and expansion. 
Some durability properties were also explored. The workability is slightly reduced when a 
higher percentage of ash is used. If MSWA is used as a partial replacement of aggregate, the 
strength is reduced. The presence of MSWA reduces drying shrinkage of pervious concrete. 
However, the expansion is likely to increase during the early stage and decrease at later 
ages of hydration. The incorporation of MSWA in pervious concrete can lead to improved 
sulfate and alkali-silica reaction resistance. Moreover, the use of MSWA in pervious concrete 
should lead to sustainable construction as it makes use of waste in high-grade applications 
and saves much-needed land space which would normally be required for the disposal of 
waste.

Nanotechnology for Environmental RemediationMunicipal Solid Waste Incineration Fly Ash in Pervious 
Concrete
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Farroukh Z., Borjac J., El Badan D.

Journal of Genetic Engineering and Biotechnology

2025

1(1):1-9

Science and Technology/Environmental Studies

Only within BAU

Interdisciplinary

Proteases, particularly those derived from microbial sources, have become indispensable in 
various industries due to their cost-effectiveness, versatility, and sustainability. They provide a 
more ef!cient and environmentally friendly alternative to traditional animal- and plant-based 
enzymes. In this regard, water samples collected from the Sidon dump site were screened 
for their ability to produce protease. The isolates showed positive results on skim milk agar 
and were therefore selected as protease-producing strains. The isolates were tested on 
skim milk agar plates. Of the 6 isolated strains, the most potent isolate was identi!ed as 
Bacillus safensis Z1. Optimized parameters (time, pH, temperature) for maximum protease 
activity and microbial growth of B. safensis Z1 include 48 h, pH 7, at 40 °C. The enzyme 
was homogeneously puri!ed by salt precipitation. SDS-PAGE con!rmed that the isolated 
enzyme had a molecular weight of approximately 50 kDa. It was signi!cantly inhibited 
by PMSF, indicating that it belongs to serine protease family. The enzyme’s tolerance with 
surfactants and commercial detergents indicates its potential application in the detergent 
industry. Furthermore, the partially puri!ed enzyme demonstrated stain removal and feather 
disintegration capabilities.

A Dumpsite-Isolated Bacillus Safensis Z1 with Protease 
Yield for Potential Industrial Use
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Jneid M., Daher M., Awad M., Marhaba S. 

International Journal of Analysis and Applications

2024

22(2024):1-16

Science and Technology/Mathematical and Computational Science

National

Multidisciplinary

Time-local fractional approaches for nonlinear partial differential equations in fractal 
dimensions are essential for capturing the complex, irregular behaviors found in fractal 
systems. In this paper, a new modi!cation of the local fractional Laplace variational iteration 
method (MLFLVIM) for obtaining analytical approximate solutions to the fractional gas 
dynamics equation, fractional Stefan equation, and fractional Newell-Whitehead-Segel 
equation within the context of fractal time space is presented. The proposed method (MLFLVIM) 
elegantly combines the local fractional Laplace transform (LFLT) with modi!ed variational 
iteration method. Speci!cally, we !rst apply the (LFLT) to the given local fractional PDEs, 
yielding a transformed system of equations. We then apply modi!ed variational iteration to 
this system. Finally, we use the inverse of (LFLT) to obtain the desired solution. To demonstrate 
the effectiveness of this approach, we implement it on three numerical physical problems. 
The results show that the (MLFLVIM) can successfully handle these nonlinear LFPDEs and 
provide accurate analytical approximation solutions.

Nasser M.

International Journal of Applied Mathematics

2025

38(3):403-410

Science and Technology/Mathematical and Computational Science

Burau representation of the braid group, Bn, has been proved to be faithful for n≤3 and 
unfaithful for n≥5; whereas the case n=4 remains open. On the other hand, the question 
of faithfulness of Gassner representation of the pure braid group, Pn , is still open for n≥4. 
For any n≥4, T. Chuna speci!ed a family of new non-trivial elements in the kernel of the 
evaluated Burau representation at mth root of unity, where m∈N*${3}. Along the same 
lines as Chuna’s work, we !nd, for n≥4, a family of new non-trivial elements in the kernel 
of the evaluated Gassner representation at mth root of unity, where m∈N*${3}. This result 
may possibly be a road toward answering the open question of the faithfulness of Gassner 
representation.

A Novel Approach for Time-Local Fractional Solutions of 
Certain Nonlinear Partial Differential Equations in Fractal 
Dimension

A Note on the Faithfulness of the Evaluated Gassner 
Representation of the Pure Braid Group
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Berjawi M., El Arwadi T., Israwi S. 

Partial Differential Equations in Applied Mathematics

2024

10(1):1-11

Science and Technology/Mathematical and Computational Science

National

Intradisciplinary

Among the most interesting things Russell discovered was there is a mathematical relation 
between the height of the wave, the depth of the wave when water at rest and the speed 
at which the wave travels. KdV equation was the !rst mathematical unidimensional model 
describing the phenomenon observed by Scott-Russell. Despite its nonlinearity and dispersivity 
terms, KdV equation has being interesting because of its integrability, and specially being 
a soliton equation. In this paper, we aim to analyze an extended KdV equation. The 
construction of approximate solution of this equation will be done in 𝐻𝑠(R), for 𝑠 > 52, using 
the modi!ed energy method, its uniqueness and continuity with respect to the initial data is 
presented referring to a Bona–Smith technique

Hussain M., Samrouth K., Bakir N.

International Journal of Information Security

2025

14(2025):1-24

Science and Technology/Sustainability in Engineering

International

Interdisciplinary

The Industrial Control System (ICS) encompasses various control systems, industrial 
equipment, and instrumentation critical to manufacturing processes. As cyber threats have 
exponentially increased in recent years, large organizations allocate substantial portions of 
their budgets to safeguard sensitive information. One effective security measure is the use 
of air-gapped systems (isolated networks), which are intentionally isolated from unsecured 
networks. However, despite their perceived reliability and uniqueness, air-gapped systems 
(isolated networks) remain vulnerable to attack vectors that can lead to signi!cant !nancial 
loss and physical damage. This paper explores various methods attackers use to establish 
covert channels to in!ltrate or ex!ltrate sensitive data from isolated ICS environments. 
These methods are categorized into acoustic, electromagnetic, optical, magnetic, power, 
and thermal techniques. Additionally, the paper presents realistic attack scenarios and 
offers countermeasures to prevent and detect data leakage in industrial air-gapped systems 
(isolated networks).

A Well-Posedness Result for an Extended Kdv EquationA Survey on Malware Attacks in Industrial Air-Gap 
Systems
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Dasuki D., Aridi A., Elkady M., Habanjar K., El-Subruiti G. Awad R.

Environmental Science and Pollution Research

2025

32(1):1-20

Science and Technology/Advanced Materials

National

Interdisciplinary

Cancer, kidney and liver damage, and even death result from water contaminated with 
textile dyes. This study highlighted a key approach for treating water contaminated with 
methylene blue (MB) dye. Bismuth-doped ferrite nanoparticles (Ni0.33Zn0.33Co0.33$
xBixFe2O4) with 0 ≤ %  ≤ 0.2 were synthesized using a chemical co-precipitation technique. 
For the structural analysis, X-ray diffraction (XRD) con!rmed the successful formation of ferrite 
nanoparticles with a hematite phase of 21.02% for x = 0.2. The crystallite size decreased 
from 30.12 to 13.65 nm, as x increased from 0 to 0.2. Also, a decrease in the grain size 
from 24.57 to 12.37 nm was veri!ed via transmission electron microscope (TEM) analysis. 
Furthermore, the X-ray photoelectron spectroscopy (XPS) con!rmed the optimal stoichiometric 
proportions of the synthesized nanoparticles through the elemental composition analyzed. 
Additionally, XPS analysis revealed that the un-doped sample has gained the highest number 
of defects along with the photoluminescence spectra (PL) discussion. The optical analysis was 
investigated by photoluminescence spectra (PL) through several excitation wavelengths. The 
detected PL peaks in the near-band energy and the defect-level emission region con!rmed the 
recombination rate and the presence of defects, respectively. Doping ferrite nanoparticles 
with bismuth increased the speci!c surface area from 43.82 to 71.83 m2·g$1 and altered 
pore volume and diameter. For further investigation, the adsorption performance of ferrite 
nanoparticles was tested using MB as a pollutant. Un-doped nanoparticles demonstrated 
signi!cant adsorption activity, removing 97.1% of MB after a contact time of 120 min. 
Furthermore, un-doped nanoparticles exhibited improved adsorption activity in a basic 
medium, while Bi-doped nanoparticles showed enhanced performance in an acidic medium. 
This result was due to Bi-doping altering the surface charge, as con!rmed by zeta potential 
analysis. Among the applied non-linear isotherms, the Freundlich model best described the 
adsorption of MB onto the Ni0.33Zn0.33Co0.33$xBixFe2O4 nanoparticles. Increasing the 
temperature boosted the adsorption of MB onto the prepared nanoparticles.

Abu Daher L., Ekabbani I., Zantout R.

BAU Journal - Science and Technology

2024

6(1):1-18

Science and Technology/Mathematical and Computational Science

Regional

Interdisciplinary

Social Media platforms are networks of relationships in which users are considered as 
nodes in a graph and relationships between users are considered edges. These graphs 
symbolize online groups or communities. It has been a challenge for researchers to study the 
evolution of such communities due to their rapid and dynamic development. The contribution 
of our work is twofold: (i) studying the effectiveness of a set of Direct and Indirect In&uence 
Measures that identify the factors that urges users to participate in certain communities; (ii) 
proposing an Association Rule Mining technique to identify in&uential users on a dataset 
of a number of trendy hashtags. As per the !rst contribution, the effectiveness of the above 
listed measures, is studied via different types of users’ participation whether being highly 
retweeted, active posting users, in&uencing their followers to post, or even socially connected 
among other users. For the latter, the identi!ed in&uential users are then ranked based on the 
different In&uence Measures to study the effect of these measures on studying the evolution of 
the hashtags. The results of this study indicate the effectiveness of identifying in&uential users 
through Association Rule Learning and identifying the most effective In&uence Measures for 
different hashtags and different categories.

Adsorptive Performance of Bismuth-Doped Ni-Zn-Co 
Ferrite Nanoparticles for the Removal of Methylene Blue 
Dye

Adopting Association Rule Learning for Detecting and 
Ranking In!uential Users on Hashtags
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5(2):1-9

Science and Technology/Environmental Studies

Only within BAU

Interdisciplinary

Background
The increasing threat of multidrug-resistant bacteria highlights the critical requirement for the 
development of new and effective antibiotics from natural sources. Actinobacteria are main 
producers of natural products to treat various diseases.

Purpose
This study aimed to isolate Actinobacteria from the rhizosphere of Origanum majorana, 
characterize them, and test the antimicrobial activity of their metabolites.

Methods
Rhizospheric soil samples surrounding O. majorana plants were collected from 4 locations in 
Lebanon. The physicochemical characteristics of the soil were studied. Twenty Actinobacteria 
were chosen for primary screening against different bacterial pathogens using cross streak 
method and were identi!ed based on morphological and biochemical characteristics. Two 
Actinobacteria that we coded as WP and OP were chosen for secondary metabolites’ 
extraction, followed by antibacterial, antioxidant, and hemolysis assessments. These strains 
were identi!ed using 16S rRNA sequencing.

Hachem S., Al Battal M., Dakdouk H., El Natour D., Borjac J.

Journal of Evidence-Based Integrative Medicine

2025

30(1):1-16

Health and Wellbeing/Human Diseases at the Molecular Level

Only within BAU

Interdisciplinary

Background
Polycystic Ovarian Syndrome (PCOS) is an endocrine disorder associated with increased 
risk of kidney and liver damage. Current treatments have shown contradictory outcomes, 
and their long-term use causes unwanted side effects. G. tournefortii could serve as a 
complementary medicine to current PCOS treatments.

Purpose 
This study evaluates the effect of G. tournefortii in alleviating liver and kidney damage 
induced by PCOS via the regulation of oxidative stress pathways.

Study design
PCOS was induced in female Balb/c mice using dehydroepiandrosterone over 21 days. 
They included a Sham group, a Vehicle group, a group treated with the extract only, and an 
untreated PCOS mice group. Positive Controls were treated with Metformin. The other PCOS 
groups were either co-treated while inducing PCOS or treated with the extract post-disease 
induction.

Methods
Histological analysis was performed. Serum liver and kidney biochemical markers, levels 
of oxidative stress, and two pro-in&ammatory markers were measured. NLRP3 and its 
associated genes (caspase-1 and ASC) gene expression was assessed.

Results
The extract restored normal kidney and liver histology post-PCOS induction. It decreased ALT 
and AST levels by 50% and the oxidant marker malondialdehyde (MDA) by 65% (P < .05). 
Superoxide dismutase (SOD)/catalase (CAT) activities were normalized in PCOS treated 
group.

Antimicrobial and Antioxidant Potential of Streptomyces 
spp Isolated from the Rhizosphere of Origanum 
Majorana in Lebanon

Anti-In!ammatory and Antioxidant Effects of Gundelia 
Tournefortii Aqueous Extract on the Liver and Kidney of 
PCOS Mice
(Joint Publication with Faculty of Medicine)
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IL-1β/TNF-α signi!cantly decreased (80% and 68%, respectively, P < .05) in the post-treated 
group. NLRP3 genes decreased in kidney tissues post-treatment with G. tournefortii extract.

Conclusion
G. tournefortii reduced oxidative stress by modifying the ASC/caspase-1/IL-1β signaling 
pathway, thus protecting livers and kidneys highlighting the herb as a potential preventative 
and complementary agent in mitigating PCOS associated damage.

ABSTRACT
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Saleh M., Mostafa W., Baydoun S., Salman H., Borjac J.

BAU Journal - Science and Technology 

2025

6(2):1-16

Science and Technology/Environmental Studies

National

Interdisciplinary

Afforestation is a promising strategy for improving soil quality and enhancing carbon 
sequestration, contributing to climate change mitigation efforts. This study assessed the 
impact of afforestation on soil parameters in two afforested areas and one natural forest, 
compared with adjacent non-forested sites in Rashaya al-Wadi, Lebanon. Soil samples (0–
30 cm depth) were analyzed for texture, pH, electrical conductivity (EC), soil organic matter 
(SOM), soil organic carbon (SOC), organic nitrogen (ON), mineral nitrogen (MN), and 
available phosphorus (AP) using ISO and standardized protocols at the Lebanese Agricultural 
Research Institute (LARI). The !ndings indicate that afforestation signi!cantly increased SOM, 
SOC, and ON, with enhancements ranging from 151% (p < 0.001) to 215% (p = 0.03), 
and substantially elevated AP levels, with increases up to 682% (p < 0.001). Soil texture was 
affected, with a signi!cant rise in sand content (p < 0.001) and a decrease in clay content (p 
< 0.001). Afforestation also led to a notable reduction in soil pH (p < 0.001), while changes 
in EC were not statistically signi!cant. The natural forest exhibited signi!cantly higher SOM 
(p = 0.002) and AP (p = 0.011) compared to non-forested areas.

Ghaith S., Afram M., Borjac J.

BAU Journal - Science and Technology 

2025

6(2):1-12

Science and Technology/Environmental Studies

National

Interdisciplinary

Root-knot nematodes (RKNs), Meloidogyne spp., have a destructive effect on a wide range of 
the crops. Arum palaestinum is a wild plant in levant that has a lot of different phytochemicals. 
The aim of this study is to evaluate the nematicidal potential of A. palaestinum extracts 
against RKN. The nematicidal ef!ciency of three types of extracts (aqueous, ethanolic and 
chloroform) of leaves, &owers and rhizomes of A. palaestinum on second stage juveniles 
(J2s) and hatching egg rate (RHI) of RKNs were evaluated in vitro using 6 concentrations 
of each extract (50mg/mL, 37.5mg/mL, 25mg/mL, 12.5mg/mL, 5mg/mL and 2.5mg/mL) 
and compared to water and dimethyl sulfoxide (4% DMSO) used as negative controls. In 
general, the aqueous and ethanolic extracts of leaves, &owers, and rhizomes of A.

Assessing The In!uence of Afforestation on Soil Quality 
and Soil Organic Carbon: A Case Study in Rashaya 
District, Lebanon

Arum Palaestinum Extracts: A Natural Solution for Root-
Knot Nematode Control
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Results
The lowest minimum inhibitory concentration for WP and OP metabolites were 47 and 94 
µg/ml respectively against Staphylococcus aureus. WP showed signi!cant bio!lm inhibition 
reaching 95.47 % against S. aureus. WP exhibited similarity with Streptomyces tuirus while 
OP was similar to Streptomyces sp. OGA5 (99 % and 98 %, respectively). Their metabolites 
demonstrated time and dose-dependent activities against the tested bacteria. They did not 
show any haemolytic activity against human erythrocytes even at high concentrations. WP 
extract exhibited 91.25 % free radicals scavenging activity at 50 mg/ml.

Conclusion
The distribution of Actinobacteria is in&uenced by the physicochemical parameters of soil. S. 
tuirus produces potent bioactive compounds with promising antibacterial activity making it a 
valuable source to produce antimicrobial agents.

ABSTRACT palaestinum had the highest mortality and the hatching inhibition rates followed by the 
chloroform extracts. Furthermore, the LC50 values determined ranged between 20.76 and 
22.31 mg/mL for aqueous extracts, between 21.28 and 21.72mg/mL for ethanolic extracts 
and between 32.55 to 33.92 mg/mL for chloroform extracts. In the greenhouse experiment, 
A. palaestinum extracts were added in pots of tomato plants to test the effect of the extracts on 
the RKN, all extracts signi!cantly reduced RKNs infestation and gall index of M. incognita. 
The present study revealed the effectiveness of all tested A. palaestinum extracts to root knot 
nematodes without the surplus of any chemical.

ABSTRACT
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Smala A., Rawas S.

IAES International Journal of Arti!cial Intelligence

2025

14(1):32-43

Science and Technology/Software and Computing

National

Interdisciplinary

Arti!cial   intelligence (AI) technologies   have   revolutionized   numerous sectors, enhancing 
ef!ciency,  innovation,  and  convenience.  However, AI’s rise has highlighted a critical 
concern: bias within AI algorithms. This study uses a systematic literature review and analysis 
of real-world case studies to explore   the   forms, underlying   causes,   and   methods   
for   detecting   and mitigating bias in AI. We identify key sources of bias, such as skewed 
training data  and  societal  in&uences,  and  analyze  their  impact  on  marginalized 
communities. Our !ndings reveal that algorithmic transparency and fairness-aware  learning  
are  among  the  most  effective  strategies  for  reducing  bias. Additionally, we address 
the challenges of regulatory frameworks and ethical considerations, advocating for robust 
accountability mechanisms and ethical development   practices.   By   highlighting   future   
research   directions   and encouraging   collective   efforts   toward   fairness   and   equity,   
this   study underscores the importance of addressing bias in AI algorithms and upholding 
ethical standards in AI technologies

Haidar M., El Arwadi T., Israwi S.

Ricerche di Matematica 

2025

73(4):1-23

Science and Technology/Mathematical and Computational Science

National

Intradisciplinary

In this paper we investigate a shear beam model with two dissipative mechanisms considering 
the effects of heat, which is modeled by Fourier’s law, and the diffusion, which is modeled 
by Fick’s law. We show the well-posedness of the new model. As well as, we demonstrate 
the exponentially stability of the system without assuming the condition of equal wave 
speeds. Furthermore, we develop a !nite element scheme for the new model and prove the 
energy decay of the system. Finally, we validate our results graphically through numerical 
simulations.

Bias in Arti"cial Intelligence: Smart Solutions for 
Detection, Mitigation, and Ethical Strategies in Real-
World Applications

Asymptotic Analysis for A Shear Beam Model with 
Thermoelastic Diffusion Damping
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 These results con!rm that afforestation is an effective nature-based approach for enhancing 
soil properties and fostering carbon sequestration, underscoring its role in climate change 
mitigation.

ABSTRACT
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Darwich N., Mezher M., Abdallah A., El-Sayed A., El Hajj R., Hamdalla T.,
Khalil M.

Processes 

2024

12(1):1-26

Health and Wellbeing/Industrial and Medical Microbiology

Regional

Multidisciplinary

The current study focused on the synthesis of doped silver nanoparticles (doped AgNPs) with 
yttrium (Y), gadolinium (Gd), and chromium (Cr) from pine needle leaf extract (PNLE). X-ray 
diffraction (XRD) was performed to assess the phase formation, detecting 61.83% from Ag 
and 38.17% for secondary phases of AgCl, AgO, Y, Cr-, and Gd phases. The size and shape 
of the NPs were determined by transmission electron microscopy (TEM), showing a spherical 
shape with an average particle size of 26.43 nm. X-ray photoelectron spectroscopy (XPS) 
detected the oxidation state of the presented elements. The scanning electron microscope 
(SEM) and the energy-dispersive X-ray analysis (EDX) determined the morphology and 
elemental composition of the NPs, respectively. Fourier transform infrared spectroscopy (FTIR) 
determined the different functional groups indicating the presence of Ag, Y, Gd, Cr, and 
other groups. Photoluminescence (PL) spectroscopy showed the optical properties of the NPs. 
A vibrating sample magnetometer (VSM) revealed the ferromagnetic behavior of the doped 
AgNPs. The antibacterial activity of the doped AgNPs was tested against six uro-pathogenic 
bacteria (Staphylococcus aureus, Staphylococcus haemolyticus, Enterococcus faecalis, 
Escherichia coli, Klebsiella pneumonia, and Pseudomonas aeruginosa) using the minimum 
inhibitory concentration (MIC) and minimum bactericidal concentration (MBC) microdilution 
assays, agar well diffusion assay, time–kill test, and antibio!lm screening assays, revealing 
signi!cant activity, with MICs ranging between 0.0625 and 0.5 mg/mL and antibio!lm 
activity between 40 and 85%. The antioxidant activity was determined by the 1,1, diphenyl 
1-2 picrylhydrazyl (DPPH) radical scavenging assay with a potential of 61.3%. The docking 
studies showed that the doped AgNPs had the potential to predict the inhibition of crucial 
enzymes such as penicillin-binding proteins, LasR-binding proteins, carbapenemase, DNA 
gyrase, and dihydropteroate synthase. The results suggest that the doped AgNPs can be 
applied in different medical domains.

Rammal M., Kataya G., Badran A., Yazbeck L., Haidar C.,Hassan K., Hijazi A.,
Meouche W., Bechelany M., El-Dakdouki M.

Current Research in Green and Sustainable Chemistry

2024

9(2024):1-11

Science and Technology/Green Science

National and International

Interdisciplinary

The exponential growth and prominence of the essential oil industry was associated with the 
generation of large amounts of plant residues which, if not managed properly, present an 
environmental threat due to their ability to contaminate soil and water systems. This study 
focuses on the valorization of residues generated from oregano and citronella plants following 
essential oil extraction. To tackle this challenge, we investigated the potential of biochar of 
oregano and citronella residues for removing methyl orange dye, a common environmental 
pollutant, and assessed their phytotoxicity for potential applications as soil amendment. The 
biochar was produced at different pyrolysis temperatures (300 °C and 400 °C) to study 
the effect of temperature on the various physicochemical properties of the biochar. Several 
analytical techniques were used to characterize the generated biochar including Fourier 
Transform infrared (FTIR) spectroscopy, Scanning Electron Microscopy (SEM), X-ray energy 
dispersive (EDX) spectroscopy, and X-ray diffraction (XRD) spectroscopy. The ef!ciency of 
oregano and citronella biochars produced at different temperatures as soil amendment 
was evaluated by examining the germination and root development of Lepidium sativum 
seeds commonly known as garden cress. The control group displayed strong performance 
with 90–100 % germination and 3.54 cm root length. Oregano biochar obtained by 
pyrolysis at 300 °C (BOR-300) was toxic to seed growth, while the biochar fabricated at 
400 °C (BOR-400) improved germination but fell short of the control. On the other hand, 
citronella biochar generated at 300 °C (BCR-300) and 400 °C (BCR-400) resulted in better 
germination compared to BOR, but still lagged behind the control group. Furthermore, our 
results demonstrated that citronella biochar (BCR) at 400 °C effectively removed 88.8 % of 
the methyl orange dye. Conversely, the combination of oregano biochar (BOR) and citronella 
biochar (BCR) at 300 °C did not substantially affect the dye removal ef!ciency. In summary, 
applying BOR and BCR produced at 400 °C to soil appears environmentally safe but does 
not signi!cantly enhance plant growth. These results highlight the critical roles played by 
biochar type and pyrolysis temperature in shaping the application process.

Biosynthesis; Characterization; and Antibacterial, 
Antioxidant, and Docking Potentials of Doped Silver 
Nanoparticles Synthesized from Pine Needle Leaf Extract

Biochar Derived from Citronella and Oregano Waste 
Residues for Removal of Organic Dyes and Soil 
Amendment
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Rammal J., Raad M., El Said H., Mhanna S., Abdel Baki Z., El badan D., Alameh M., 
Hijazi A., Hijazi I.

Chemical Methodologies

2025

9(11):1-22

Science and Technology/Green Science

National, Regional and International

Multidisciplinary

The search for ef!cient, low-cost, and sustainable adsorbents is vital to tackling global water 
pollution. This study compares powdered activated carbon, loofah sponge powder, and 
sugarcane bagasse powder for removing methylene blue (MB) from water. Physicochemical 
characterization included pH, moisture and ash content, FTIR spectroscopy, iodine number, 
particle size, and phenol adsorption to understand the adsorption mechanisms. Batch 
experiments examined key factors: pH (2.5–11.1), temperature (5–55 °C), contact time 
(10– 150 min), dye concentration (25–400 mg/L), and adsorbent dosage (25–300 mg). 
Under optimal conditions (20 mg dosage, pH 8, 40 min), PAC showed the highest MB 
removal ef!ciency (99.85%), attributed to its high microporosity and oxygenated surface 
groups. Natural bioadsorbents—loofah and sugarcane powders—also demonstrated strong 
removal ef!ciencies (96.64% and 97.53%), highlighting their potential as biodegradable, 
low-cost alternatives. Compared to literature reports, these bioadsorbents outperform coir 
pith (76.92 mg/g), pine cone (84.32 mg/g), and zeolite (71.28 mg/g), and greatly 
exceed activated alumina (55.30 mg/g) in MB adsorption capacity. This demonstrates 
the superior performance of loofah and sugarcane powders studied here. A strong linear 
correlation (R² ≥ 0.998) between phenol concentration and UV–Vis absorbance con!rmed 
phenol adsorption as a reliable proxy for adsorption behavior. Adsorption was closely 
linked to surface functional groups, pore structure, and particle size, supported by FTIR 
and iodine number data. These results highlight bioadsorbents’ suitability for decentralized 
or resource-limited water treatment, offering sustainable, affordable solutions. Overall, this 
study supports integrating eco-friendly, bio-based adsorbents into scalable water puri!cation 
technologies, advancing sustainable environmental remediation and clean water access.

Mezher M., Khazaal S., Khalil M., El Badan D., Hamdalla  T.

Bacteria 

2025

4(48):1-28

Health and Wellbeing/Industrial and Medical Microbiology

Regional

Multidisciplinary 

Background
This study evaluated the ef!cacy of magnesium nanoparticles (MgNPs) synthesized through 
a green method utilizing bacterial metabolites (BMs) produced by Escherichia coli. 

Methods
BMs were tested for total phenolic content by high-performance liquid chromatography. 
MgNPs were characterized by X-ray diffraction, transmission electron microscopy, Fourier 
transform infrared spectroscopy, photoluminescence, and ultraviolet–visible spectroscopy. 
MgNPs and BMs were tested for antibacterial and antibio!lm potentials against multidrug-
resistant clinical isolates by agar well diffusion, minimum inhibitory and bactericidal 
concentration assays, time–kill test, and inhibition of bio!lm formation and destruction 
of pre-formed bio!lm assays. Furthermore, they were tested for antioxidant potential by 
2,2-diphenyl-1-picryhydrazyl radical scavenging assay. 

Results
BMs included carbohydrates, reducing sugars, and phenols (gallic acid and catechin) with 
a total phenolic content of 0.024 mg GAE/g. MgNPs showed a pure crystalline structure 
with a spherical shape, 17.8 nm in size, and a 4.19 eV energy gap. Bacteria included 
Streptococcus pneumonia, Enterococcus faecium, Klebsiella pneumonia, and Salmonella 
Typhimurium. The antibacterial results showed inhibition zones ranging between 7.2 and 
10.4 mm, a bactericidal effect of MgNPs, a bacteriostatic effect of BMs, and growth 
inhibition after 3 h. The antibio!lm results demonstrated signi!cant inhibition of bio!lm 
formation (inhibition percentages of 64.931% for MgNPs and 71.407% for BMs). However, 
the assays revealed modest bio!lm destruction (eradication percentages of 48.667% for 
MgNPs and 37.730% for BMs). Antioxidant capacity revealed notable scavenging activity 
of MgNPs (scavenging activity of 41.482%) and weak activity of BMs (scavenging activity 
of 16.460%). 

Chemical Characterization and Adsorption Kinetics of 
Methylene Blue: A Comparative Study of Activated 
Carbon and Plant-Based Bioadsorbents

Characterization and Biological Activity of Magnesium 
Nanoparticles Synthesized from Escherichia coli 
Metabolites Against Multidrug-Resistant Bacteria (Joint 
Publication with Faculty of Health Sciences)
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Conclusions
These !ndings support the application of MgNPs in biomedical !elds.

ABSTRACT
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Saeed M., Samrouth K., Prasad P., Khair A., Desai V., Bakir N., Marhaba Z.

Scienti!c Culture

2025

11(21):1-15

Health and Wellbeing/Oral Health Related Quality of Life

Regional

Interdisciplinary

The segmentation of oral histology images presents a signi!cant challenge in dental research 
and education due to the scarcity of high-quality labeled datasets and the inherent complexity 
of multi-class tissue structures. Manual annotation of histological slides is a labor-intensive and 
expert-driven process, making large-scale data acquisition dif!cult. To address this limitation, 
we propose an educative AI-Powered Mobile application ‘CognidentHisto’ that empowers 
oral histology education with a dataset of 6122 annotated images and a multi-model deep 
learning framework for supervised multi-class segmentation of microscopic oral histology 
images. In particular, we propose in this paper 4 main contributions. First, we construct a 
custom annotated proprietary dataset of 32 images using Robo&ow. Second, we extensively 
augment the dataset using 6 combined morphological transformations to get a total of 6122 
annotated images. Then, we generate annotations in COCO-format along with gray-level 
masks to support pixel-level class differentiation across diverse anatomical structures. Third, 
we train using Tensor&ow multiple convolutional neural network (CNN)-based architectures, 
including U-Net, Mask R-CNN, SAM, DeepLab, MobileNet, Yolov8, and transfer learning 
from microscopy-speci!c models for the segmentation task. We evaluate their performance 
using standard segmentation metrics such as mean Intersection-over-Union (IoU), Dice 
Coef!cient, Pixel Accuracy, and mean Average Precision (mAP). Forth, we develop a Flutter-
based mobile application to extend practical usability. This application enables students 
and faculty to interact with the system through features such as segmentation testing and 
institutional announcements. Our work establishes a modular, scalable, and user-centric 
foundation for advancing AI-assisted analysis in dental histology.

Rammal M., AL Hakeem Y., Hijazi B., Hijazi A., EL Badan D., Darwich S.,
Abdel Baki Z., Rammal J.

Journal of Chemical Reviews

2025

7(4):1-19

Science and Technology/Environmental Studies

National, Regional and International

Multidisciplinary

Climate change is one of the most prominent environmental concerns, with extensive impacts 
on ecosystems, biodiversity, and agricultural systems globally. As the dominant producers, 
plants are very sensitive to changes in temperature, precipitation, and atmospheric CO2 
levels. This review addresses the major effects of climate change on plant physiology, habit, 
distribution, and crop yields. Phenology is in&uenced by increased temperatures, altered 
CO2 levels, pollination synchrony, and seed yield. While increased CO2 can temporarily 
enhance photosynthesis, it often dilutes nutrients-reducing protein and mineral content in 
major crops and increasing the risk of malnutrition. Climate change also makes plants 
more susceptible to diseases and pests, resulting in increased pesticide use and pollution 
risks. Extreme weather conditions such as droughts and &oods destroy soil quality and crop 
yields while enabling the spread of alien species and new plant diseases. These dynamics 
collectively undermine food security and safety. The review also brie&y mentions impacts 
on medicinal plants, whose phytochemical properties are altered under climate stress and 
threaten traditional health systems. Adaptive strategies such as crop improvement, agro-
ecological practices, and conservation programs are essential to ensure resilience and 
sustainability in plant ecosystems and agriculture.

Cognidenthisto: Empowering Oral Histology Education 
with Ai-Powered Mobile Application for Oral Histology 
Microscopic Image Segmentation and Dataset 
Augmentation

Chemical Perspectives on Climate Change: Impacts on 
Plant Physiology and Agriculture
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Dakdouk H., Al Housseini I., Shaheen M., El Natour H., Borjac J.

Edelweiss Applied Science and Technology

2025

9(7):862-886

Health and Wellbeing/Human Diseases at the Molecular Level

Only within BAU

Interdisciplinary

Parkinson’s disease (PD), a complex neurodegenerative disorder, affects over six million 
individuals worldwide. It leads to motor and non-motor impairments. Despite persistent 
efforts to develop a cure for PD, researchers have not identi!ed an effective treatment to halt 
disease progression or reverse neurodegeneration. This study investigates the neuroprotective 
ef!cacy of Moringa oleifera (More), milk thistle (MT), and Mucuna pruriens (Muc) aqueous 
extracts, both separately and in combination, in a rotenone-induced PD mouse model. PD 
was induced in male Balb/c mice with daily abdominal injections of rotenone (2.5 mg/
kg) for 21 days. Mice received individual treatments of each plant extract (350 mg/kg) or 
combinations with and after PD induction. Body weight, neurological severity score (NSS), 
and behavioral studies were assessed to evaluate PD induction and treatment ef!cacy. 
Histological analysis and levels of superoxide dismutase (SOD), catalase (CAT), and 
malondialdehyde (MDA) were measured. Among the three extracts, Mor extract was more 
effective, even more so than levodopa, in protection and restoration. These plant extracts 
could be a safe and effective alternative to conventional PD treatments.

Rammal J., Daou A., El Badan D., Abdel Baki Z., Darwich S., Rammal W.,
Hijazi A.

Journal of Chemical Reviews

2025

7(4):1-25

Science and Technology/Environmental Studies

National, Regional and International

Multidisciplinary

The world faces numerous problems related to water scarcity and pollution, largely due 
to inef!cient wastewater treatment and inadequate methods. A comparative account 
of !ve widely known adsorbents-plant powders, activated carbon, biochar, zeolite, 
and nanomaterials-includes a comparative analysis of their adsorption capacities, cost-
effectiveness, and environmental sustainability. On one side, plant powders, being cheap 
and eco-friendly, on the other side, show lesser performance or lower adsorption capacity, 
particularly with heavy metals. Activated carbon shows a good degree of adsorption, but 
its production is costlier and energy-intensive. Due to its moderate performance, biochar 
also allows carbon sequestration. Zeolites are highly low in their lowness during the ion 
exchange process and removal of metals, and nanomaterials are good in both adsorption 
and catalytic activity, though costs and environmental risks delay their applications. This 
review also emphasizes the case for hybrid systems combining the strengths of different 
materials and their application in ef!cient and friendly wastewater treatment.

Comparative Neuroprotective Effects of Moringa 
Oleifera, Mucuna pruriens, and Milk Thistle Extracts 
in a Rotenone-Induced Parkinson’s Disease Model: 
Behavioral, Biochemical, and Histopathological Insights 
(Joint Publication with Faculty of Medicine)

Comparative Analysis of Natural and Synthetic Materials 
for Wastewater Treatment: Plant Powders, Activated 
Carbon, Biochar, Zeolite, and Nanomaterials
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Hachem Z., Kashmar R., Abdallah A., Awad R., Khalil M.

Current Nanoscience

2024

21(4):731-748

Health and Wellbeing/Bioactivities of Plant Extracts and Phytotherapy 

Regional

Multidisciplinary

Background
It has become essential to look into alternatives that effectively stop bacterial infections 
due to the exponential rise in antibiotic resistance. The !eld of nanotechnology has made 
signi!cant strides in development by surmounting obstacles that have impeded success and 
advancement in other !elds. Nanoparticles (NPs) are the key component in the burgeoning 
!eld of nanotechnology.

Objective
Cyclamen libanoticum leaf extract (CLE) was used as a reducing and capping agent, 
with silver nitrate (AgNO3) solution as a precursor for synthesizing silver nanoparticles 
(CLEAgNPs). This study aimed to generate green silver nanoparticles (AgNPs) and assess 
their antioxidant and antibacterial capacities.

Methods
CLE-AgNPs were characterized utilizing UV–vis spectrometry, X-ray diffraction (XRD), 
transmission electron microscopy (TEM), X-ray photoelectron spectroscopy (XPS), Fourier 
transform infrared spectroscopy (FTIR), and photoluminescence (PL). Using the radical 
scavenging assay 2,2-diphenyl-1-picrylhydrazyl (DPPH), the antioxidant activity of CLEAgNPs 
was evaluated. Several assays were employed to examine the antibacterial effect of CLE-
AgNPs against various gram-positive and negative bacteria.

Results
Upon analysis, the synthesis revealed 17 nm face-centered cubic CLE-AgNPs (λmax= 431 
nm). CLE-AgNPs manifested noticeable antioxidant activity and prominent inhibitory effects 
on the tested bacteria. The minimum inhibitory concentration (MIC) of the CLE-AgNPs was 
31.25 (g/mL for the eight bacterial species. Besides, the results revealed that CLE-AgNPs 
effectively suppressed the development of bacterial bio!lms and could eradicate them.

Rawas S., Samala A., Aprilla Fortuna A.

International Journal of Information Technology 

2024

24(3):1-14

Science and Technology/Software and Computing

International 

Interdisciplinary

As cloud computing evolves, traditional resilience strategies must adapt to new challenges. 
This paper introduces CRISP, Cloud Resilient Infrastructure for Self-Healing Platforms, a 
pioneering framework designed to enhance cloud resilience through autonomous fault 
management. By leveraging advanced machine learning, predictive analytics, and dynamic 
adaptation, CRISP Clouds provides a robust solution for real-time fault detection, diagnosis, 
and automated recovery. Our !ndings highlight CRISP Clouds’ ability to signi!cantly improve 
system agility, minimize downtime, and optimize resource usage. This work presents a 
critical advancement in resilience engineering, setting the stage for future innovations in 
cloud technology.

Cyclamen libanoticum is a Novel Bioresource for Green 
Silver Nanoparticles with Antibacterial and Antioxidant 
Capabilities

CRISP: Cloud Resilient Infrastructure for Self-Healing 
Platforms in Dynamic Adaptation
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Rawas S., Samala A.

Iran Journal of Computer Science

2025

8(2025):913–923

Science and Technology/Software and Computing

International

Interdisciplinary

The growing demand for real-time disease prediction in healthcare necessitates advanced 
AI frameworks capable of ensuring both computational ef!ciency and patient privacy. This 
study introduces an Edge-Assisted Federated Learning (EAFL) system designed for real-time 
disease prediction while preserving sensitive data using privacy-preserving AI techniques. 
Leveraging lightweight convolutional neural networks and federated learning, the 
framework decentralizes model training across simulated edge nodes, reducing reliance on 
centralized data storage. Differential privacy mechanisms are integrated to secure inter-node 
communications, enhancing data protection. The proposed framework was evaluated on 
publicly available datasets, including CheXpert and COVID-19 radiography, achieving an 
accuracy of 94.2% and 97.5%, respectively, with minimal latency (0.85 s per prediction). 
Comparative analysis reveals that the EAFL system matches the performance of centralized 
AI models while signi!cantly reducing privacy risks. To demonstrate scalability, additional 
evaluation was conducted across different dataset distributions, revealing consistent 
performance across varying data characteristics and medical scenarios. This research 
offers a scalable, privacy-focused solution that bridges the gap between real-time disease 
prediction and secure data handling, paving the way for its adoption in modern healthcare 
applications.

Samrouth K., Nazir S., Bakir N., Khodor N.

Array

2025

27(2025):1-16

Science and Technology/Advances Technologies and Innovation

Regional

Interdisciplinary

Accurate detection of microcracks in photovoltaic (PV) cells is crucial for ensuring the ef!ciency 
and longevity of solar panels. This study proposes a dual convolutional neural network 
(Dual-CNN) architecture to enhance microcrack detection in electroluminescence (EL) PV 
images. By integrating shallow feature extraction with deep semantic analysis, the proposed 
model effectively captures both !ne-grained local textures and high-level structural patterns, 
addressing the limitations of conventional single-stream CNN models that primarily focus on 
coarse-grained features. Experimental evaluations on an EL image dataset demonstrate that 
the Dual-CNN approach signi!cantly improves defect localization and classi!cation with an 
accuracy of 85.33%, a recall of 71.71% and an F1 score of 73.9%, paving the way for 
more robust and automated PV inspection systems in the solar energy sector.

EAFL: Edge-Assisted Federated Learning for Real-Time 
Disease Prediction Using Privacy-Preserving AI

Dual CNN for Photovoltaic Electroluminescence Images 
MicroCrack Detection
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Assaf I., Al Battal M., Borjac J.

International Journal of Secondary Metabolite

2025

12(4):781-791

Health and Wellbeing/Industrial and Medical Microbiology

Only within BAU

Interdisciplinary

Spread of carbapenem-resistant Acinetobacter baumannii (CRAB) threatens the public health. 
Alternative antibiotic agents with fewer side effects are urgently needed due to the increased 
resistance to colistin, one of the last resort treatments worldwide. This study examines the 
antibacterial and potential antiin&ammatory effects of Rhus coriaria L. aqueous extract in a 
mouse model. Five groups of Balb/c mice were used in this study. Group I served as negative 
control. Group II was given the Rhus coriaria extract at 800 mg/kg only. Group III was 
intraperitoneally infected with 2 x 109 CFU/mL CRAB. Group IV was similarly infected with 
CRAB and treated with the extract at 800 mg/kg. Group V was treated with 5 mg/kg colistin. 
Treatment was administered intraperitoneally over 7 days. Hematological and biochemical 
analysis including complete blood count, glutamate oxaloacetate transaminase (GOT), 
glutamate pyruvate transaminase (GPT), analyses included C-reactive protein and creatinine 
concentration measurements, complemented by histological examinations of hepatic and 
renal tissue. Systemic CRAB infection included signi!cant biochemical, hematological and 
histopathological abnormalities. While, colistin effectively eradicated the CRAB infection, it 
concurrently elicited nephrotoxic effects. Compared to the infected group, Rhus coriaria was 
effective in treating the infection with no toxicity, where the GOT, GPT, and Creatinine levels 
in the treated groups decreased by 42.94% (p-value 0.001), 28.20% (p-value 0.006), and 
22.03% (pvalue 0.03), respectively. Our results demonstrated the safety and effectiveness 
of the Rhus coriaria extract in treating systemic CRAB infections, offering a safe substitute for 
the nephrotoxic colistin. 

El Khatib L., Abdallah A., Noun M., El Ghouch N., Younes G., Awad R.

Journal of Materials Science: Materials in Electronics

2025

36(700):1-22

Science and Technology/Advanced Materials

Regional

Intradisciplinary

Ni0.6Zn0.2Sb0.2Fe2O4 capped with different concentrations of dextrose monohydrate (0–
0.35 M) was synthesized using the co-precipitation method. The structural properties and 
the purity of Ni0.6Zn0.2Sb0.2Fe2O4 were determined using X-ray powder diffraction. Two 
phases were obtained, a major phase assuring the formation of Ni0.6Zn0.2Sb0.2Fe2O4 and 
a minor phase indicating the formation of hematite (α-Fe2O3). The addition of a capping 
agent caused an increase in the major phase percentage and a decrease in the minor 
phase percentage with the D35 sample (0.35 M) having the highest Ni0.6Zn0.2Sb0.2Fe2O4 
percentage (99.48%) and the lowest hematite percentage (0.52%). The transmission electron 
microscopy analysis showed that Ni0.6Zn0.2Sb0.2Fe2O4 has a spherical shape and a particle 
size between 15.258 and 16.773 nm. The selected area electron diffraction con!rmed 
the polycrystalline nature of Ni0.6Zn0.2Sb0.2Fe2O4 in concentric rings. Energy-dispersive 
X-ray analysis proved the purity of Ni0.6Zn0.2Sb0.2Fe2O4 and the atomic percentage 
obtained was compatible with the theoretical one. X-ray photoelectron spectroscopy tested 
the oxidation state (Ni2+, Zn2+, Sb3+, Fe3+, and O2$) and the elemental composition of the 
synthesized nanoparticles. Fourier transform infrared spectroscopy con!rmed the formation 
of the spinel structure through the presence of tetrahedral and octahedral metal–oxygen 
bonds. Raman spectroscopic analysis investigated the presence of two A1g and two F2g 
modes. The increase in particle size accompanied a rise in ferromagnetic phase contribution 
and a decrease in superparamagnetic phase contribution as investigated by the vibrating 
sample magnetometer. Moreover, the D20 sample (0.2 M) registered the highest saturation 
magnetization value of 40.813 emu.g$1.

Effect of Rhus coriaria L. against CRAB Infection
(Joint Publication with Faculty of Medicine)

Effect of Dextrose Monohydrate Capping Agent on the 
Magnetic Properties of Nickel-Zinc Antimony Nanoferrite
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Dhaini I., El-Zaart A., Rawas S.

International Journal of Online and Biomedical Engineering (iJOE)

2025

21(3):142-164

Science and Technology/Software and Computing

Regional

Interdisciplinary

Medical image segmentation is becoming increasingly popular in the !eld of image analysis. 
In computer vision, medical image segmentation is a challenging task but is crucial for 
identifying and analyzing diseased areas in the body. It is especially crucial for detecting 
conditions such as brain tumors, skin cancer, and other serious illnesses. This paper presents 
a novel thresholding technique based on minimum cross-entropy thresholding (MCET), 
speci!cally designed for precise segmentation of dermoscopy images. The suggested 
bimodal technique was evaluated using three benchmark datasets from PH2, HAM10000, 
and ISIC 2017. To determine the MCET of each input image, three different combinations 
of statistical distributions— Gaussian, Gamma, and Lognormal—were employed. To further 
raise the effectiveness of the effective and parallel segmentation model (EPSM) model, a 
novel parallel boosting segmentation technique was created and applied. By comparing 
the proposed image segmentation method’s output with that of the Entropy-Li approach, its 
effectiveness was assessed. Both supervised and unsupervised evaluation methods were 
used. Based on the obtained outcomes, it can be inferred that the EPSM segmentation model 
is a reliable, accurate, and consistent method with outstanding performance characteristics.

Khalaf R., Abouzeinab N., Khalil M.

Nutrients

2025

17(5):1-19

Health and Wellbeing/Toxicology 

Only within BAU

Multidisciplinary 

Background/Objectives
Lepidium sativum, Ferula hermonis, Origanum majorana, and Eruca sativa are frequently 
consumed as a traditional Middle Eastern medicine to promote health and treat various 
diseases. However, concerns have been raised about their possible harmful effect in humans. 
Limited research has examined their chronic toxicity in rats, and their combined exposure 
effects are still unknown. Hence, this research aimed to evaluate their potential hepato- and 
nephrotoxic effects. 

Methods
Aqueous extracts of the selected plants, with a dose of 100 mg/kg, were administered 
separately and as a mixture daily for 60 days. Blood and tissue were sampled from 28 rats, 
and organ weight, biochemical markers for kidney and liver function, and histopathological 
examination were assessed. 

Results
The results indicated increased liver weight, liver and kidney malondialdehyde, alanine 
transaminase, and urea, and decreased serum creatinine and kidney glutathione levels. 
Additionally, histological examinations showed liver and kidney architectural damage. 
Further, the extent of toxicity varied among the plants. 

Conclusions
In conclusion, the results revealed that the corresponding plant extracts’ oral administration 
affects biological functions and promotes liver and kidney oxidative damage in rats, with 
FH and ES exhibiting the highest level of liver toxicity and ES and MIX showing the highest 
level of kidney toxicity.

Ef"cient and Parallel Medical Image Segmentation Model 
(EPSM) Based on Brink-MCET Using Heterogeneous 
Distributions

Effects of Lebanese Folk Herbs on Adult Male Rats: 
Hepatic and Renal Toxicity, Histological, and Biochemical 
Studies
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Samala A., Rawas S., Criollo-C S., Bojic L., Prasetya F., Ranuharja F., Marta R.

SN Computer Science

2024

5(2024):1-24

Science and Technology/Software and Computing

International

Interdisciplinary

Emerging technologies (ETs), including arti!cial intelligence (AI), blockchain, non-fungible 
tokens (NFTs), the Internet of Things (IoT), augmented reality (AR), virtual reality (VR), mixed 
reality (MR), extended reality (XR), robotics, and 3D printing, have greatly impacted education. 
While these technologies are commonly used in informal learning, their application in formal 
education remains under explored. This systematic review addresses this gap by analyzing 
the effective use of these technologies in formal education. Following Preferred Reporting 
Items for Systematic reviews and Meta-Analyses (PRISMA) guidelines and using bibliometric 
analysis, this research reviewed experimental studies from the Scopus database (2008–
2022). Data visualization tools, including RStudio, VOSviewer, Python, and Microsoft Excel, 
facilitated robust analysis. The study identi!es gaps in technology adoption arising from 
economic status, infrastructure, and digital literacy challenges. It highlights the bene!ts of 
mobile apps and Learning Management Systems (LMS) in enhancing information retrieval, 
communication, and learning support. Challenges include the need for pedagogical skills, 
ICT competencies, and information literacy. Additionally, the study explores the potential 
of adaptive learning technologies and personalized learning environments to transform 
education by tailoring experiences to individual needs. Effective technology integration 
in education provides valuable insights for educators, policymakers, and researchers, 
highlighting strategies to overcome existing challenges and improve educational outcomes.

Chamieh G., Awad L., Korek M.

WSEAS Transactions on Electronics

2023

14(2):129-134

Science and Technology/Mathematical and Computational Science

Only within BAU

Intradisciplinary

To study the low–lying electronic states of the TlI molecule, the electronic structure of this 
molecule has been investigated via an ab initio Complete Active Space Self  Consistent 
Field and the Multireference Con!guration Interaction with Davidson correction calculation 
(CASSCF/MRCI+Q). In the representations of 2s+1Λ(+/$) and �(±), the adiabatic potential 
energy curves (PECs) along with static and transition dipole moment (DM) curves for 19 low-
lying electronic states for TlI molecule have been investigated. For the low-lying electronic 
states of this molecule, the spectroscopic constants Re, Te, ωe, and Be, are provided. Based 
on the data obtained, this molecule is not a candidate for a Doppler laser cooling study.

Emerging Technologies for Global Education: A 
Comprehensive Exploration of Trends, Innovations, 
Challenges, and Future Horizons

Electronic Structure Studies with Spin-Orbit Coupling 
Effect of the Molecule TlI
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Khalaf R., Khazaal S., Abouzeinab  N., Khalil M.

Life

2024

14(12):1620-1643

Health and Wellbeing/Bioactivities of Plant Extracts and Phytotherapy 

Only within BAU

Interdisciplinary

Scientists have shown great interest in traditional plant extracts, particularly Lepidium sativum 
(LS), Origanum majorana (OM), Ferula hermonis (FH), and Eruca sativa (ES), which are frequ 
ently used to improve health. Recently, attention has been directed toward their in&uence on 
spermatogenesis and male fertility. Hence, the objective of this study was to explore their impact 
on male rats’ fertility. Antioxidant activity and total phenolic content (TPC) were determined, 
along with the identi!cation and quanti!cation of phenolic compounds. Oral administration 
of aqueous extracts was performed individually or as a mixture (MIX) at a dose of 100 mg/
kg in 28 male Sprague Dawley rats over a 60-day period. Organ weight, sex hormone 
concentrations, sperm parameters, oxidative stress markers, histological and morphometric 
analysis, and protein expression levels were investigated. OM and MIX showed the highest 
TPC and antioxidant activities, and MIX possessed the highest polyphenolic constituents. 
Elevated serum testosterone, epididymal sperm concentration, testes glutathione levels, and 
histomorphometric parameters were manifested in all groups, especially in MIX. MIX group 
also displayed elevated levels of vimentin, protein kinase B, and mTOR expression in the 
testes, complemented by declined expression of Phosphatase and Tensin Homolog (PTEN). 
In conclusion, these !ndings propose that these extracts, especially MIX followed by OM, 
enhance fertility by stimulating spermatogenesis.

Saleh M., Baydoun S., Mostafa W., Salman H., Borjac J.

Jurnal Sylva Lestari

2025

13(1);102-119

Science and Technology/Environmental Studies

National

Multidisciplinary

Afforestation is vital for environmental conservation but is hindered in arid and semi-arid 
regions by water scarcity and competitive vegetation. This study evaluates three pit-digging 
methods (traditional pits, hoedad, and auger tools) and three vegetation control strategies 
(mulching, mowing, and herbicide) in Rashaya al-Wadi, Lebanon. Six tree species (Quercus 
calliprinos, Quercus infectoria, Pistacia palaestina, Pinus pinea, Pinus halepensis, and 
Cedrus libani) were assessed using a randomized complete block design with 12 treatment 
combinations replicated across four blocks. Seedlings were planted with uniform spacing, 
and vegetation controls were applied once at planting. Survival and growth, measured 
biannually over two years as height and root collar diameter (RCD), were analyzed using 
ANOVA. Survival was highest with mulch (51%), followed by herbicide (35%), and lowest 
with mowing (1.2%) and control (1.4%). Height growth ranged from 6.75–30.44 cm with 
mulch, 3.72–36.89 cm with herbicide, 1.92–5.25 cm with mowing, and 1.81–6.08 cm with 
control. RCD growth followed similar trends. Traditional pits achieved the highest survival, 
while the hoedad tool had the lowest. Findings demonstrate that mulching with traditional 
pits enhances afforestation success and offers a sustainable solution for semi-arid regions. 
Further research is needed to re!ne methods for diverse sites.

Evaluation of Selected Folk Herbs on the Fertility of 
Sprague Dawley Male Rats: Biochemical, Histological, 
and Molecular Investigations (Joint Publication with Faculty of 
Health Sciences)

Enhancing Afforestation Success: Seedling Survival 
and Growth in Relation to Planting Pit Digging and 
Vegetation Control in Rashaya Al-Wadi, Lebanon
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Traboulsi A., Itani M., Abu Daher L., Haidar A.

BAU Journal - Science and Technology

2025

1(2):1-9

Science and Technology/Advances Technologies and Innovation

Only within BAU

Intradisciplinary

The increasing population and the corresponding rise in the number of vehicles, coupled 
with inadequate public transportation, is increasing the already existing traf!c problem. One 
solution to this problem has been the implementation of Traf!c Monitoring Systems (TMS). 
However, TMS deployment entails signi!cant costs, including (1) the installation of hardware 
in key areas and (2) the employment of dedicated monitoring personnel. Simultaneously, 
Online Social Networks (OSNs) have become global platforms with rapidly growing user 
bases, leading to a surge in user engagement. This widespread participation has transformed 
social networks into invaluable sources of data for analytics, business intelligence, and 
decision support. In the past years, multiple contributions have been made regarding 
event detection systems from social networks covering different aspects of the problem, like 
diversity – of social networks, language and dialects-, accuracy and reliability of detection 
systems, visualization techniques, etc… In this paper, we propose a framework for traf!c 
event detection from online social networks to (1) increase the detection rate, (2) optimize 
performance, and (3) improve overall security. Our proposed solution replaces conventional 
methods of managing event detection systems through decentralizing the detection process 
by leveraging federated learning techniques. We implemented a test bench that trains a 
Pytorch model in the FLower federated framework, the implemented solution was evaluated 
over a dataset obtained by web scraping the X social network website, providing a proof 
of concept to build distributed environments that constantly train event detection models and 
share them with collaborating trainers.

Matar A., AL-Tamimi S., Borjac J.

BAU Journal - Science and Technology

2024

6(1):1-10

Health and Wellbeing/Human Diseases at the Molecular Level

Only within BAU

Intradisciplinary

Background
Vitamin D de!ciency is widespread across different age groups globally, linking to conditions 
such as cardiovascular diseases, autoimmune disorders, and notably type 2 diabetes mellitus 
(T2DM). Investigating the impact of vitamin D on T2DM and associated kidney and liver 
functions has gained recent attention.

Objective
This study aimed to explore the effect of vitamin D de!ciency on kidney and liver functions 
in T2DM Iraqi patients.

Methods 
Fifty T2DM patients and 50 controls were enrolled in this study. Blood samples were analyzed 
for glucose, glycated hemoglobin (HbA1c), vitamin D, urea, creatinine, bilirubin, aspartate 
aminotransferase (AST), alanine aminotransferase (ALT), and alkaline phosphatase (ALP) 
levels. Statistical analysis was conducted using SAS 2012 software. Means were compared 
using t-tests.

Results 
Diabetic patients exhibited elevated glucose and HbA1c levels, alongside decreased 
vitamin D levels. Notably, male patients showed higher creatinine levels. Additionally, urea, 
bilirubin, AST, ALT, and ALP levels were elevated in diabetic patients, with more pronounced 
increases in males. Correlation analysis revealed negative associations between vitamin D 
and liver function parameters in male patients, and between vitamin D and both kidney and 
liver function parameters in females.

Conclusions
This study emphasizes the prevalence of vitamin D de!ciency in Iraqi T2DM patients, linked 
with altered glucose, liver, and kidney function markers, highlighting the need for regular 
vitamin D monitoring and supplementation if necessary.

FEDEVD: A Federated Road Traf"c Event Detector from 
Social Networks

Evaluation of the Effect of Vitamin D De"ciency on Liver 
and Kidney Functions of Iraqi Type II Diabetic Patients
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Loubany A., Itani M., Sharafeddine S.

IEEE Access

2025

13(1):1102-1119

Science and Technology/Network Optimization 

National

Intradisciplinary 

Recently, the advent of digital twins (DTs) has sparked signi!cant interest in both business 
and academics offering new perspectives into our increasingly digitalized society. The aim 
of DT is to create a digital representation of a physical entity, be it a process, an object, or a 
system, by using the entity’s characteristics and behavior. This enables real-time prediction, 
optimization, monitoring, control, and better decision-making. The adoption of digital twins 
is growing in various industry verticals due to the rapid proliferation of the Internet of Things 
(IoT), computing power, arti!cial intelligence, and big data. Furthermore, the incorporation 
of metaverse and augmented reality technologies with digital twins bridges the gap between 
the physical and virtual worlds in manufacturing by providing intuitive ways to visualize and 
interact with DT data. Identifying the main performance metrics of a DT is crucial to develop 
a high-!delity replica of the physical entity to ensure better informed decisions. Research and 
industry have focused on accuracy and synchronization as key performance metrics with 
varying de!nitions. To this end, the aim of this study is to survey the synchronization metrics 
used in the existing related literature and to establish a more representative synchronization 
measure for digital twins. Among all metrics, the freshness of the information delivered to the 
DT, coined as Age of Information (AoI), remains the most adopted measure. In this paper, 
we review the evaluation of AoI in different network scenarios and introduce Age of Digital 
Twin (AoDT) to reliably measure the synchronization gap between digital and physical twins. 
We proceed to formulating AoDT expressions in common network scenarios to be used for 
planning and developing high-!delity digital twins.

Tfaily M., Borjac J.

Journal of Applied Pharmaceutical Science

2024

15(1):117-123

Science and Technology/Environmental Studies

Only within BAU

Intradisciplinary

Methicillin-resistant Staphylococcus aureus (MRSA) is one of the pathogenic bacteria that 
poses a major risk to public health as it is resistant to many antibiotics. Therefore, this 
study was conducted to assess the effect of cultural and nutritional conditions to enhance 
the production of bioactive compounds against MRSA by Streptomyces tuirus isolated from 
the rhizosphere of Origanum majorana. Streptomyces tuirus was subjected to submerged 
fermentation across various culture media and under diverse growth conditions, including 
variations in temperature, duration, agitation speed, carbon, and nitrogen sources. The mass 
of crude extract obtained was measured under diverse conditions. The agar well diffusion 
method was utilized to measure the antibacterial activity of the extract against MRSA. Results 
showed that using Starch Casein Broth (SCB) with 7 days of incubation at 30°C, and 150 
rpm agitation speed yielded the best antibacterial activity against MRSA. Additionally, the 
supplementation of glucose (1%) as a carbon source and sodium nitrate (1%) as a nitrogen 
source to SCB resulted in the production of an extract with the highest activity. This study 
showed that S. tuirus grown in SCB supplemented with glucose and sodium nitrate enhances 
the production of antimicrobial compounds against MRSA.

From Age of Information to Age of Digital Twin: A 
Review on Synchronization Metrics for IoT Networks

Fermentation Conditions of Streptomyces Tuirus Isolated 
from the Rhizosphere of Origanum Majorana to Produce 
Antibacterial Metabolites Against MRSA
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Dib I., Fakih M., Noureddine H., Nasr F., El Hajj R., Livet A., Alphonse V.,
Bousserrhine N.

Journal of Water and Health

2025

23(7):1-8

Health and Wellbeing/Industrial and Medical Microbiology

National and International

Interdisciplinary

In Lebanon, polluted water resources are commonly used for various purposes. Hasbayya, 
a district located in southern Lebanon, is known for being surrounded by the Hasbani River, 
which serves as the primary source of domestic water for households in the area. This water 
is used without undergoing any treatment. The objective of this study was to assess the 
quality of the Hasbani River and domestic water in Hasbayya, South Lebanon. A total of 20 
water samples were collected from households and 15 samples from different sites along 
the river during three seasons. These samples were analyzed for physical parameters (pH, 
total dissolved solids, and temperature) and bacterial parameters (total bacterial growth and 
total and fecal coliforms). Microscopy was employed to inspect the presence of the parasitic 
Entamoeba spp. contamination. The metallic quality of samples was evaluated using 
inductively coupled plasma mass spectrometry. The !ndings demonstrated that all samples 
obtained from Hasbayya and Hasbani exhibited signi!cant bacterial and parasitological 
contamination. The results of metallic analysis indicated that certain water samples displayed 
elevated iron levels. In conclusion, the potable water in Hasbayya does not meet the national 
and international guidelines for safe drinking water and should not be consumed.

Samala A., Papadakis S., Rawas S.

International Journal of Educational Reform

2025

DOI:10.1177/10567879251341869

Science and Technology/Mathematical and Computational Science

International

Interdisciplinary

Mobile learning (m-learning) is transforming higher education, reshaping traditional 
teaching methods with unprecedented &exibility and accessibility. This study delves into 
the dynamic realm of m-learning research, exploring its evolution, challenges, and future 
prospects through a comprehensive bibliometric analysis guided by PRISMA guidelines. 
By examining publications, citations, keywords, and global trends from 2007 to 2023, 
our research highlights the United States, Australia, and the United Kingdom as leaders 
in mobile learning, supported by their signi!cant citation rates. Key themes such as 
mobile devices, higher education, and blended learning emerge as pivotal in shaping this 
educational frontier. Innovative methodologies such as augmented reality (AR), gami!cation, 
and integrating social media content and learning management systems (LMS) underscore 
the diverse landscape of m-learning. Beyond enhancing educational practices and student 
engagement, m-learning promotes interactivity, lifelong learning, and student motivation. 
However, challenges persist, including the need to strengthen internet infrastructure, improve 
content quality, foster digital literacy, and ensure privacy in digitally immersive learning 
environments. This study highlights the transformative power of m-learning and calls for 
continuous innovation to fully harness its potential in advancing global education in the 
digital era.

Health Risks Associated with Seasonal Water Quality 
in the Hasbani River, Lebanon: A Physicochemical and 
Microbiological Analysis 

Global Insights into Mobile Learning in Higher Education: 
A PRISMA-Guided Bibliometric Analysis from 2007 to 
2023
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Hussein A., Younes G., El-Dakdouki M.

Egyptian Journal of Aquatic Research

2025

51(1):1-9

Science and Technology/Environmental Studies

Only within BAU

Intradisciplinary

Allometric scaling and morphometry are crucial indicators of ecological importance because 
each provides information on the capacity of habitats to support healthy survival functions. 
Length-weight relationships (LWRs) for eleven species caught at various depths (5 to 10 m for 
littoral catches and up to 30 m offshore) in the marine area of Jiyeh, Lebanon, were estimated, 
and morphometric dimensions were considered as trait ratios. Multivariate statistical analysis 
revealed the interactive in&uence of local parameters and depth range on morphology and 
growth models. Depth appeared not to affect the growth model, but a signi!cant difference 
in the b-value was observed for species in deeper waters, suggesting better conditions. 
Adaptive acclimation seemed more pronounced in the morphology of littoral species. The 
impact of chemical stressors was evident in native species, while changes in morphometry in 
migrating species appeared to depend on physical stress variables. These !ndings indicate 
that habitat may partly in&uence morphology and survival functions within the ecosystem. It 
is clear that future remediation efforts should aim to promote a normal growth pattern in both 
allometric and morphometric contexts.

Rmeid S., Aridi A., Habanjar K., Elsharkawy S., Awad R.

South African Journal of Chemical Engineering

2025

13(2025):267-280

Science and Technology/Advanced Materials

Regional

Interdisciplinary 

Highly effective techniques, such as adsorption, play an important role in removing 
hazardous pollutants from wastewater. Spinel ferrite nanoparticles have proven to be effective 
adsorbents for removing dyes from wastewater. Thus, the preparation, characterization, 
and application of (Co0.5$xZn0.5$xBixSnx)Fe2O4 nanoparticles (0 ≤ x≤ 0.1) as adsorbents 
for brilliant blue dye removal were reported in this study. The XRD analysis con!rmed 
sample purity with minimal hematite phase. The synthesized nanoparticles exhibit spherical 
morphology, as revealed by SEM analysis. Additionally, EDX measurements revealed the 
successive substitution of the Co2+ and Zn2+ host ions by Bi2+ and Sn2+ dopants. UV–
vis spectroscopy analysis yielded an increase in the direct and indirect bandgap energies 
upon co-doping. Among the prepared nanoparticles, the highest recombination rate was 
exhibited by (Co0.5$xZn0.5$xBixSnx)Fe2O4 nanoparticles with x= 0.02, while the slowest 
recombination rate was observed for x= 0.04, as revealed from photoluminescence (PL) 
analysis. Adsorption experiments examined the effects of contact time, adsorbent dosage, 
pH, temperature, and initial dye concentration. Co-doped ferrite nanoparticles demonstrated 
ef!cient dye removal under various conditions. Kinetic and isotherm studies revealed a 
favourable adsorption process, following pseudo-second-order kinetics and best !tting the 
Freundlich isotherm. These !ndings highlight the potential of co-doped ferrite nanoparticles 
as effective adsorbents for wastewater treatment.

Impact of Environmental Conditions on Allometric 
and Morphometric Traits of Fish in Jiyeh, Lebanon: A 
Multivariate Analysis

Identi"cation of the Structural Characteristics, Optical 
Properties, and Adsorption Performance of Bi and Sn
co-doped Co0.5Zn0.5Fe2O4 Nanoparticles
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Naga N., El-Badan D., Mabrouk M., Rateb H., Ghanem K., Shaaban M.

Scienti!c Reports

2025

15(5022):1-16

Health and Wellbeing/Bioactivities of Plant Extracts and Phytotherapy 

International

Multidisciplinary

Pseudomonas aeruginosa is a Gram-negative bacterium that has the potential to induce 
various healthcare-related infections through its array of virulence factors. The control of 
virulence factor expression is mainly regulated by a communication process among cells 
called quorum sensing (QS). Blocking QS could be a viable tactic to suppress virulence 
factors and reduce pathogenicity without impacting bacterial growth. This approach has the 
potential to signi!cantly decrease the multiple drug resistance emergence. In this study, we 
explored the impact of ceftriaxone (CRO), which is a commonly used �-lactam antibiotic, 
and its metal derivatives on the QS system and virulence factors of both standard strains and 
clinical isolates of P. aeruginosa. The quorum sensing inhibitory (QSI) activity of CRO and 
ceftriaxone Nickel complex (CRON) was evaluated. The minimum inhibitory concentration 
(MIC) was determined and the effect of sub-MICs of CRO and CRON was assessed on P. 
aeruginosa strains virulence factors. CRO and CRON effectively suppressed the virulence 
factors of P. aeruginosa strains at sub-MICs, without altering bacterial viability. Additionally, 
a molecular docking investigation was carried out to identify potential mechanisms of QSI. 
CRO and CRON exhibited high ICM scores, potentially displacing natural ligands when 
interacting with LasR, LasI, and PqsR receptors.

Khalaf A., Aridi A., Dasuki D., Elkady M., Habanjar K., El-Subruiti G., Awad R.

Scienti!c Reports

2025

15(1):1-25

Science and Technology/Advanced Materials

Regional

Multidisciplinary 

This study aimed to enhance the adsorption ef!ciency of spinel Co3O4 against methylene 
blue dye removal, a signi!cant environmental treatment. Hence, metal elements (X = Zn, 
Mg, and Bi) doped (Co0.8Ni0.1 X 0.1)3O4 nanoparticles (NPs) were synthesized by the 
co-precipitation method, with a crystallite size range between 17 and 23 nm. The X-ray 
diffraction (XRD) analysis with the Rietveld re!nement con!rmed the spinel single-phase for 
Zn and Mg-doped (Co0.9Ni0.1)3O4 NPs without any secondary phases. However, the Bi-
doped (Co0.9Ni0.1)3O4 NPs exhibited a secondary BiOCl phase, indicating the lack of 
Bi ions incorporation into the (Co0.9Ni0.1)3O4 lattice. Accordingly, the Fourier transform 
infrared spectroscopy (FTIR) con!rmed the BiOCl secondary phase, and X-ray photoelectron 
spectroscopy (XPS) analysis veri!ed the formation of the spinel structure in all samples. 
Morphologically, the scanning electron microscope (SEM), energy-dispersive X-ray (EDX), 
and transmission electron microscope (TEM) of doped samples revealed the presence 
of agglomerated particles with spherical and hexagonal nanoparticles. Subsequent 
investigations with high-resolution resolution-(HRTEM) and selected-area electron diffraction 
(SAED) demonstrated that high crystalline spinel structures. The Raman spectra exhibited 
vibrational modes related to the (Co0.9Ni0.1)3O4 cubic structure. The optical band gap 
increased with Mg-doping, and decreased with Bi-doping as compared to the Zn-doped 
sample. The PL intensity of Zn-doped (Co0.9Ni0.1)3O4 was lower than Mg and Bi samples, 
indicating the slower recombination rate of photogenerated charge carriers in the Zn-doped 
sample. Eventually, the highest adsorption capacity of 94.4 mg.g$1, was reached by the Zn-
doped (Co0.9Ni0.1)3O4 NPs. Afterward, the adsorption behavior was studied by changing 
the contact time, initial dye concentration, and pH. The adsorption of methylene blue onto 
the synthesized adsorbents was best described by the Freundlich isotherm model. These 
!ndings highlight the promising performance of the prepared NPs, supporting their potential 
application as effective adsorbents for water treatment.

Innovative Application of Ceftriaxone as a Quorum 
Sensing Inhibitor in Pseudomonas Aeruginosa

Impact of Various Dopants (X = Zn, Mg, and Bi) on 
the Structural, Optical, and Adsorption Properties of 
(Co0.8Ni0.1X0.1)3O4 Nanostructures
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Jneid M.

Journal of Mathematics

2025

2025(1):1-9

Science and Technology/Mathematical and Computational Science

Controllability concepts have been essential across various disciplines, including control 
theory, engineering, and applied mathematics. According to Kalman’s de!nition, 
controllability points to the capacity to move a control system’s solution from any initial state 
to a desired state by a predetermined terminal time. In this article, the authors investigate the 
issue of exact controllability in nonlinear impulsive fractional stochastic systems, assuming 
that the corresponding linear system is exactly controllable. By applying contraction mapping 
principle and appropriate conditions on Gramian stochastic controllability operator, the 
authors establish and demonstrate suf!cient conditions for exact controllability. The practical 
relevance of the derived theoretical !ndings is demonstrated on a representative example.

Kahil N., Abouzeinab N., Hussein M., Khalil M.

Nanotoxicology

2024

18(7):583-598

Health and Wellbeing/Toxicology 

Only within BAU

Multidisciplinary

Zinc oxide (ZnO) and nickel oxide (NiO) nanoparticles (NPs) are widely used in various 
industries due to their distinctive physico-chemical and biological properties. However, 
concerns have been raised about their potential toxicity in humans. While many studies 
have reviewed their effects on visceral organs upon ingestion, inhalation, or skin contact, 
limited reviews are available regarding their adverse consequences on the liver and kidneys 
resulting from intraperitoneal administration in rats. Hence, this systematic review is the !rst 
to uniquely address this issue. A systematic search was performed on PubMed and Google 
scholar to identify articles that explored the toxic effects of ZnO-NPs and NiO-NPs in rats 
following intraperitoneal injection. The quality of the articles was assessed using SYCLE’s risk 
of bias tool, leading to the selection of 16 articles; 14 for ZnO-NPs, 1 for NiO-NPs and 1 for 
both NPs. This review revealed that ZnO-NPs induces an acute toxicity in liver and kidney 
that is dose dependent. The impairments were marked by changes in organs functional 
markers, lipid and glucose levels and antioxidant de!ciencies and lipid peroxidation. NiO-
NPs also showed considerable toxicity, despite the limited studies. Further, variability of 
physico-chemical properties among studies complicated the toxicity assessment. To conclude, 
this study provides a novel contribution by summarizing the literature !ndings that suggest 
potential adverse intraperitoneal hepatorenal toxic outcomes associated with ZnO-NPs and 
NiO-NPs. Future research should focus on long-term effects and standardizing protocols to 
ensure the safe use of ZnO-NPs and NiO-NPs in industrial and clinical practices.

Investigation on the Controllability of Semilinear 
Integrodifferential Fractional Stochastic Control System in 
Conformable Sense with Impulses

Intraperitoneal Hepatorenal Toxicity of Zinc Oxide and 
Nickel Oxide Nanoparticles in Rats: A Systematic Review 
(Joint Publication with Faculty of Medicine)
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El Samad S., Jneid M., El Badawi Yassine H., Marhaba S.

Physics Letters, Section A: General, Atomic and Solid State Physics

2025

546(2025):1-8

Science and Technology/Advanced Materials

Only within BAU

Multidisciplinary 

The optical properties of metal nanostructures especially the localized surface plasmon 
resonances (LSPRs) have been intensively investigated in recent times. In this paper, we explore 
the resonance behavior for various arrangement of silver (Ag) nanostructures characterized 
by far !eld optical spectroscopy in the visible and near-infrared regions of the electromagnetic 
waves. Depending on the light polarization and nanostructure morphology, extinction cross 
section spectrum displays multipolar resonance modes. Furthermore, plasmonic coupling 
within the nanostructure results in a strong increase in the optical response magnitude, 
accompanied by a spectral position redshift. Using transmission electron microscopy (TEM) 
images, the nanostructures morphologies are redesigned by Comsol Multiphysics. The optical 
response of the nanostructures recorded from measurements and modeling based on Finite 
Element Method (FEM) provides a very good agreement. Knowing the optical response of 
these nanostructures and exploiting the generation of plasmonic !eld enhancement, opens 
applications on several domains such as sensors and imaging.

Light Polarization Effect on the Extinction Spectrum of 
Silver Nanostructures
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Nasser M.

Vietnam Journal of Mathematics

2025

DOI:10.1007/s10013-025-00741-2

Science and Technology/Mathematical and Computational Science

Let t be indeterminate and let ρ : Bn ⟶ GLm(Z[t±)]) be a k-local representation of the braid 
group Bn, where k = m – n + 2. We consider two types of extensions of ρ to the singular 
braid monoid SMn. The !rst type is called the k-local extension, which is a new concept 
we de!ned in this paper. The second type is called the Φ-type extension, which is given by 
Bardakov, Chbili, and Kozlovskaya (Mediterr. J. Math. 21: 180, 2024).
In order to obtain a relation between these two types of extensions, we consider two 
homogeneous 2-local representations of Bn, namely
ρᴮ : Bn ⟶ GLn(Z[t±)]) and
ρˢ : Bn ⟶ GLn(Z[t±)]),
and a homogeneous 3-local representation of Bn, namely
ρᶠ : Bn ⟶ GLn(Z[t±)]).
We study the relation between the two types of extensions to SMn of these three representations 
of Bn. In fact, we prove that every homogeneous 2-local extension of ρᴮ is also a Φ-type 
extension for all n ≥ 2; which is not the case for ρˢ. Also, we prove that every homogeneous 
3-local extension of ρᶠ is a Φ-type extension for all n ≥ 3.
In addition, we study, in the case n = 2, the faithfulness of the complex specialization of all 
2-local extensions of ρᴮ and ρˢ.

Local Extensions and Ø-Type Extensions of Some Local 
Representations of the Braid Group Bn to the Singular 
Braid Monoid SMn
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Rawas S., Al Hakawati N., Mcheik A., El Badan D.

Heliyon

2025

11(1):1-16

Health and Wellbeing/Bioactivities of Plant Extracts and Phytotherapy 

National

Multidisciplinary

The present study reports the characterization of the phytochemical content and the 
antibacterial activity of ethanolic extracts from the leaves (LE) and stems (SE) of Micromeria 
barbata (M.barbata) against Methicillin resistant Staphylococcus aureus (MRSA). Important 
functional groups were determined by analyzing the FTIR spectra of LE and SE. The 
phytochemical pro!les were analyzed by GC-MS, and these characterized the chemicals 
according to retention periods and peak regions. The binding af!nities of discovered 
compounds with the MRSA SarA and CrtM proteins were evaluated using molecular docking 
approach. Assays for bio!lm formation, MIC, MBC, and agar well diffusion were used to 
assess the antimicrobial activity. From the FTIR spectra, hydroxyl group alkanes, amides, and 
aromatic constituents were identi!ed. Nine distinct substances were obtained from GC-MS 
analysis;, including piperitenone cyclohexene, palmitic acid, safranal, and oleic acid in SE, 
and iso-menthone, oleic acid, 1-pentanol, kumarone, and benzene in LE. Stronger binding 
af!nities between LE compounds and the SarA protein were obtained from molecular docking 
with *G values ranged from $10.9 to $11.6 were higher compared to SE compounds. 
Antimicrobial !ndings showed that SE and LE exhibited an antimicrobial effect against S. 
aureus with 15 and 20 mm respectively as inhibition zones. MIC values for LE and SE were 
6.25 mg/ml and 12.5 mg/ml, respectively. With LE showing greater effectiveness, both 
extracts exhibited concentration-dependent reduction of bio!lm formation and bactericidal 
activity. Extracts of M. barbata, notably the leaves, have signi!cant antibacterial activity 
against S. aureus, suggesting potential applications in the developing of novel antibacterial 
treatments.

Bohlok D., Mezher M., Houshaymi B, Fakhoury M., Khalil M.

Environmental Monitoring and Assessment

2024

1(197):1-74

Health and Wellbeing/Industrial and Medical Microbiology

National

Interdisciplinary

The Litany River has encountered severe environmental pollution. This study focused on 
assessing the pollution level in the upper basin of the Litany River by monitoring seasonal 
variation of water quality and testing physicochemical parameters and microbial qualities. A 
total of 72 freshwater samples were taken from six sites for 1 year during the four seasons. 
The microbiological parameters included total coliform, fecal coliform, and Escherichia 
coli counts. The physicochemical parameters comprised pH, total dissolved solids, nitrate, 
sodium, potassium, biochemical oxygen demand, chemical oxygen demand, total nitrogen, 
and total phosphorus. The microbiological quality of samples was evaluated by comparing 
the fecal pollution indicators loads to the SEQ-EAUX2003 standard for irrigation, and 
the physicochemical analyses were assessed according to Lebanese Standards Institution 
(LIBNOR) NL161: 2016 and the World Health Organization (WHO) Guidelines for Water 
Quality. The results revealed that most physicochemical parameters are not within the 
permitted limit of LIBNOR and WHO, especially in sites S2, S3, and S6 during the dry 
seasons. The pH ranged between 6 and 8.16. The total dissolved solids reached 1948 
mg/L. The nitrate, sodium, and potassium ranged between 0 and 253 mg/L. The total 
nitrogen and total phosphorous reached 103 and 5.16 mg/L, respectively. The chemical 
oxygen demand reached 2210 mg/L, and the biochemical oxygen demand reached 732 
mg/L. Concerning the microbiological analysis, fecal pollution was detected in all sites 
during all seasons, with detectable higher values during the dry seasons, and all samples 
were considered to be non-conforming, with signi!cant spatiotemporal variation of most 
parameters. Our results highlight the need to take measures to prevent the high level of 
pollution. This could be achieved by monthly water quality monitoring of the upper basin 
and introducing appropriate guidelines to detect pathogens and toxic chemicals that affect 
the entire ecosystem and lead to severe public health issues.

Micromeria Barbata for Targeting MRSA Virulence: In 
Silico and in Vitro Studies

Microbiological and Physicochemical Water Quality 
Assessments of the Upper Basin Litany River, Lebanon
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Saad M., El-Achkar G., El Hajj R., Abdel Rahman A., Khalil M.,
Nasreddine N.

Edelweiss Applied Science and Technology

2025

9(6):1815-1835

Health and Wellbeing/Bioactivities of Plant Extracts and Phytotherapy 

National

Interdisciplinary

Advanced glycation end products (AGEs) contribute to diabetes complications. They activate 
in&ammation by binding to Receptors for Advanced Glycation End Products (RAGE) on 
immune cells, triggering cytokine release. Micromeria barbata (MB), a medicinal herb with 
various biological actions, has not been examined for its anti-in&ammatory effects on AGE. 
Boswellia serrata (BS) research on diabetes and AGE-related conditions is limited. This study 
examines the anti-in&ammatory effects of 3-acetyl-11-keto-boswellic acid (AKBA), BS’s main 
active component, and MB plant extract on AGE-stimulated THP-1 human monocytic cells. We 
investigated the impact of AGEs on pro-in&ammatory cytokines and the effects of MB plant 
extract and AKBA on the gene expression of Interleukin-1β (IL-1β), Interleukin-6 (IL-6), Tumor 
Necrosis Factor-α (TNF-α), Interleukin-10 (IL-10), and Interleukin-4 (IL-4) in AGE-stimulated 
THP-1 cells. THP-1 cells were unaffected by MB, AKBA, and AGE-BSA at various doses. MB 
and AKBA may reduce AGE-stimulated THP-1 cell in&ammation. Treatment with MB and 
AKBA signi!cantly decreases IL-6 and TNF-α expression. AKBA (0.027 (g/mL) reduces 
IL-1β gene expression, while MB has no effect. Furthermore, at higher doses, both MB and 
AKBA signi!cantly increase IL-10 and IL-4 gene expression. This is the !rst research to reveal 
MB and AKBA’s anti-in&ammatory effectiveness, shedding light on natural therapeutic agent 
development.

Al Khatib A., Alsaleh B., Almari M., Hassanein S., Al Hakawati N.

Frontiers in Public Health

2025

13(1):1-14

Health and Wellbeing/Toxicology 

Internatinal

Multidisciplinary

Introduction
Human activities are now adding rapidly more greenhouse gases to the atmosphere causing 
global warming which is one aspect of climate change, the greatest threat to public health. 
Therefore, this study aims to compare the health impacts of climate change on Saudi Arabia 
and Lebanon, and assessing their adaptation strategies in addressing climate change 
challenges.

Methodology 
This study is a descriptive Comparative Analysis, this was performed by analyzing the 
available data on climate-related health outcomes: food insecurity, emergence of infectious 
disease and car accidents and by comparing trends and percentages between the two 
countries.

Results and discussion
Saudi Arabia and Lebanon has markable high CO2 emission, which negatively affect the 
health of people such as Food insecurity (in KSA: The estimated loss over the periods in all 
the crops ranges from 7 to 25%, in Lebanon: There is a decreased the growth of coveted 
crops, and increased the growth of weeds and pests), Road traf!c accidents (approximately 
1.3 million people die as a result of road traf!c accidents and 20–50 million people suffer 
from other injuries.), and Emergence of infectious diseases (in KSA: an increase in 1°C of 
temperature caused a signi!cant increase (15–25%) in malaria incidence, and increase 
in risk of food- borne diseases, in Lebanon: There is a vulnerability to the rise in food-
borne and vector-borne diseases.). Forecasting the future for both countries reveal to a 
de!nite climate change occurring. Further actions could be implemented to overcome the 
negative health outcomes according to each country. Agriculture and Food Security, Use of 
renewable energy, and Awareness Campaigns on climate change and health are measures 
that could be implemented to face the outcomes of climate change. Interestingly, there are 
some organizations funding initiatives and activities in raising awareness of climate change.

Modulatory Effects of Micromeria Barbata and 3-Acetyl-
11-Keto-Boswellic Acid on Advanced Glycation End 
Products-Induced In!ammatory Cytokine Response in 
THP-1 Cells

Mitigating Climate Change Impacts on Health: A 
Comparative Analysis of Strategies in Saudi Arabia and 
Lebanon
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Conclusion 
Numerous sectors are impacted by climate change, which is a serious issue that requires 
immediate action. It has a substantial in&uence on many different sectors and leads to food 
instability, agricultural issues, an increase in infectious disease transmission, and a rise in 
traf!c accidents. These elements require particular care, and appropriate action should be 
done to eliminate them.
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Nasser M.

Arabian Journal of Mathematics

2024

13(2024):333-339

Science and Technology/Mathematical and Computational Science

Valerij G. Bardakov and P. Bellingeri introduced a new linear representation ¯ρ_F of degree 
n+1of the braid group B_n. We study the irreducibility of this representation. We prove that 
¯ρ_Fis reducible to the degree n-1. Moreover, we give necessary and suf!cient conditions 
for the irreducibility of the complex specialization of its n-1 degree composition factor ¯ϕ_F

Samadi Z., Hodroj Z., Jabbour Z., Hussein H., Kurdi A., Shoukair D.,
Bitar R., Chebaro H., Al Semaani J., Al Hajjar M., Zeaiter H.,
Hamadeh L., Mahfouz R., Noueihed L., Hachem J., Khalil M., El Hajj R.,
Matar G., Abou Fayad A.

Applied and Environmental Microbiology

2025

91(7):1-17

Health and Wellbeing/Industrial and Medical Microbiology

National

Multidisciplinary

Gram-negative ESKAPE pathogens with carbapenem resistance pose a signi!cant health 
threat. Despite extensive research on the spread of these pathogens within Lebanese hospital 
settings, their emergence in environmental settings remains understudied. This study aimed 
to explore the environmental spread of carbapenem resistance among Gram-negative 
bacteria isolated from environmental samples in nine districts across Lebanon. A total of 250 
samples were collected from wild animals, sewage, water, and soil between June 2022 and 
September 2023. Samples were streaked on MacConkey agar plates supplemented with 2 
mg/L meropenem. Bacterial species were identi!ed primarily using API20E. Antimicrobial 
susceptibility pro!les were determined by the disk diffusion method and the Vitek 2 compact 
system. Meropenem-resistant Gram-negative bacteria were further characterized by whole-
genome sequencing, and each of the bacterial species, sequence types, resistance genes, and 
plasmids was detected by sequence data analysis. We successfully isolated 130 carbapenem-
resistant isolates from various samples, 67 of which belonged to the ESKAPE pathogens list 
and showed a multidrug-resistant (MDR) pro!le. The distribution of the latter was as follows: 
Escherichia coli (65.67%), Acinetobacter baumannii (16.42%), Pseudomonas aeruginosa 
(11.94%), and Klebsiella pneumoniae (5.97%). Several carbapenem resistance genes were 
detected, with a prevalence of blaNDM-5 in Escherichia coli and Klebsiella pneumoniae, 
blaIMP-1 and mexAB-OprM ef&ux pumps in Pseudomonas aeruginosa, and blaOXA-23 in 
Acinetobacter baumannii. Our !ndings revealed a widespread distribution of carbapenem-
resistant ESKAPE bacteria in Lebanon, underscoring the signi!cant public health risk posed 
by these pathogens. This highlights the urgent need to address the dissemination of antibiotic 
resistance in Lebanese environmental settings.
Importance: The emergence of antimicrobial resistance (AMR) extremely burdens public 
health and increases morbid and mortal threats in Lebanon. While the majority of the studies 
in our country target antimicrobial resistance in clinical settings, fewer studies focus on 
antimicrobial resistance dissemination in the environment. 

Necessary and Suf"cient Conditions for the Irreducibility 
of a Linear Representation of the Braid Group Bn

Nationwide Surveillance of Carbapenem-Resistant 
Gram-Negative Pathogens in the Lebanese Environment
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The signi!cance of our research is that it sheds light on the environment as a less explored 
yet equally crucial sector in the spread of AMR. Here, we isolated carbapenemase-
producing bacteria (Escherichia coli, Klebsiella pneumoniae, Pseudomonas aeruginosa, and 
Acinetobacter baumannii) that were categorized as multidrug resistant (MDR) from diverse 
environmental sources in multiple provinces across Lebanon. The !nding of carbapenem-
resistant bacteria carrying plasmids represents a potential risk due to the possible spread of 
resistance genes via horizontal gene transfer across the environment and hospital settings. 
This highly recommends the implementation of regular surveillance to monitor the spread 
of antimicrobial resistance among environmental bacteria, which consequently leads to its 
spread within communities and thus poses a great threat to human health.

ABSTRACT
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Future Internet

2025

17(6):261-288

Science and Technology/Software and Computing

Regional

Intradisciplinary

Virtual machine (VM) placement in cloud datacenters is a complex multi-objective challenge 
involving trade-offs among energy ef!ciency, carbon emissions, and network performance. 
This paper proposes NCRA-DP-ACO (Network-, Cost-, and Renewable-Aware Ant Colony 
Optimization with Dynamic Power Usage Effectiveness (PUE)), a bio-inspired metaheuristic 
that optimizes VM placement across geographically distributed datacenters. The approach 
integrates real-time solar energy availability, dynamic PUE modeling, and multi-criteria 
decision-making to enable environmentally and cost-ef!cient resource allocation. The 
experimental results show that NCRA-DP-ACO reduces power consumption by 13.7%, 
carbon emissions by 6.9%, and live VM migrations by 48.2% compared to state-of-the-
art methods while maintaining Service Level Agreement (SLA) compliance. These results 
indicate the algorithm’s potential to support more environmentally and cost-ef!cient cloud 
management across dynamic infrastructure scenarios.

Al Housseini I., Dakdouk H., Borjac J. 

Kidney and Blood Pressure Research

2025

DOI: 10.1159/000547253

Health and Wellbeing/Human Diseases at the Molecular Level

Only within BAU

Intradisciplinary

Introduction 
Acute kidney injury (AKI) is a rapid and often reversible decline in renal excretory function. 
Acetaminophen (APAP) overdose causes AKI. APAP nephrotoxicity is mostly due to the 
overproduction of reactive oxygen species (ROS). As no effective treatment for AKI is 
available, researchers are looking for natural and safe alternatives using plants. In this study, 
they aimed to evaluate the nephroprotective effects of Moringa oleifera (Mor), Mucuna 
pruriens (Muc), or milk thistle (MT) at the biochemical and molecular levels in an APAP-
induced AKI mouse model.

Methods
AKI was induced in mice with a single intraperitoneal dose of APAP (1,000 mg/kg). The 
aqueous extracts of the three plants were given orally at 350 mg/kg daily for 21 days 
pre-AKI induction. Creatinine and BUN levels were measured in serum to assess kidney 
function. The oxidative stress and in&ammatory indicators SOD, CAT, MDA, IL-6, and TNF-α 
were determined using colorimetric and ELISA kits, respectively. SIRT1 protein levels were 
determined by Western blot.

Results
Pretreatment with the three plant extracts signi!cantly decreased the kidney biomarkers. 
SOD and CAT activities were enhanced with a decrease in MDA levels. IL-6 and TNF-α were 
also signi!cantly lowered. A signi!cant increase in SIRT1 expression was observed.

Conclusion
Pretreatment with Mor, Muc, and MT has a nephroprotective effect against APAP-induced 
kidney injury, regulating oxidative stress and in&ammatory response.

Network-, Cost-, and Renewable-Aware Ant Colony 
Optimization for Energy-Ef"cient Virtual Machine 
Placement in Cloud Datacenters 

Nephro-Protective Effect of Mucuna pruriens, Moringa 
Oleifera, and Milk Thistle Extracts against APAP-Induced 
Acute Kidney Injury in Mice
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Diabetology

2025

6(4):1-16

Health and Wellbeing/Human Diseases at the Molecular Level

Regional

Interdisciplinary

Background
Diabetic kidney disease (DKD) represents a chronic microvascular complication with diabetes, 
affecting around one-third of diabetic individuals. Despite current therapies, progression to 
end-stage kidney disease remains a challenge. Abnormal hyperphosphorylation of the Tau 
protein is implicated in various age-related diseases. This study aimed to explore the link 
between renal Tau protein hyperphosphorylation and kidney damage in type 2 diabetes 
mellitus (T2DM). 

Methods 
Sprague Dawley rats were administered lithium chloride (LiCl), an inhibitor of a glycogen 
synthase kinase-3 (GSK3) inhibitor known to reduce Tau hyperphosphorylation. LiCl was 
administered either daily or every other day at a dosage of 1 mmol/kg. The effects of 
LiCl on kidney function were assessed through proteinuria, the kidney-to-bodyweight ratio, 
in&ammation, !brosis, and TGF-β1 expression levels. 

Results 
Diabetic rats exhibited increased proteinuria, renal hypertrophy, in&ammation, !brosis, 
and elevated TGF-β1 expression. Lithium chloride treatment reduced kidney hypertrophy, 
in&ammation, and !brosis, indicating that Tau hyperphosphorylation contributes to the 
pathogenesis of DKD. LiCl also regulated TGF-β1 expression, which was associated with 
improved renal outcomes. 

Conclusions
The inhibition of Tau hyperphosphorylation by lithium chloride offers a potential therapeutic 
strategy for mitigating kidney damage in diabetic kidney disease. This study proposes LiCl 
as a novel treatment approach to attenuate DKD progression.

Rawas S., Tafran C.

Multimedia Tools and Applications 

2024

1(2024):1-28

Science and Technology/Software and Computing

Only Within BAU

Interdisciplinary

Internet of medical things (IOMT) is a revolutionary newly emerging technology that is capable 
to increase accuracy, reliability, and productivity in the healthcare sector. A smart 24/7 
healthcare system that can detect health conditions daily is a signi!cant problem, particularly 
in poor countries with a shortage of high-quality hospitals and medical professionals in 
remote places. In this paper, we propose an Intelligent e-healthcare model for the early 
and precise identi!cation of breast cancer, called IEMBC as an IOMT application. The 
proposed IEMBC model intends to be a low-cost solution in the healthcare sector to serve 
people in remote areas. For the accurate extraction of infected regions, a hybrid cross-
entropy thresholding technique is adopted. The most creative aspect is the parallel boosting 
approach, which was created and deployed to improve the performance of the suggested 
model in cloud-based e-healthcare services. The proposed IEMBC model employs a deep 
learning approach for identifying breast cancer to obtain higher accuracy. The suggested 
approach’s performance was evaluated using a variety of real-world breast cancer datasets, 
including CBIS-DDSM and INBreast. Experimental results highlight the ef!cacy of the IEMBC 
model, including (1) achieving up to 93% segmentation accuracy with the proposed IEMBC-
HGG unit, (2) reducing processing time by 66.87% with the parallel boosting approach 
(IEMBC-PB), and (3) achieving an accuracy of 86.32% in breast cancer classi!cation using 
the IEMBC-DC unit, showcasing its robustness and performance bene!ts.

Novel Insights of Lithium Chloride Therapeutic Approach 
for Managing Type 2 Diabetic Kidney Disease: 
Crosslinking Tau Hyperphosphorylation and TGF Beta 
Signaling (Joint Publication with Faculty of Health 
Sciences)

Next-Gen Breast Cancer Diagnosis: Iembc as an Iomt-
Enabled Cloud Computing Solution
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Indian Journal of Mathematics

2024

66(2):149-178

Science and Technology/Mathematical and Computational Science

Only within BAU

Intradisciplinary

In this paper, we study the integral solutions to the quadratic Diophantine equation of the 
form X2-DY2=N , where 𝐷 is a prime number, especially 𝐷 = 13, 17, 19, and 𝑁𝑁 is an 
odd integer. We describe the concepts of quadratic residues and use algebraic methods to 
determine the solvability or unsolvability of quadratic Diophantine equations. Moreover, we 
derive signi!cant results on the solvability or unsolvability of modi!ed quadratic Diophantine 
equations with varying values of 𝐷 and N, using various mathematical tools such as the 
Euclidean algorithm, Thue’s Theorem, and the Chinese Remainder Theorem. Our results 
enhance the understanding of the relationship between prime numbers, odd integers, and 
the structure of solutions to the quadratic Diophantine equation.

Nasser M.

Beitrage zur Algebra und Geometrie

2025

DOI:10.1007/s13366-025-00798-7

Science and Technology/Mathematical and Computational Science

For n≥2, let Gn be a group and let  ρ:Bn→Gn be a representation of the braid group Bn. For 
a !eld K and a,b,c∈K, Bardakov, Chbili, and Kozlovskaya extended the representation ρ to 
a family of representations Φ(a,b,c):SMn→K[Gn] of the singular braid monoid SMn, where 
K[Gn] is the group algebra of Gn over K. In this paper, we study the faithfulness of the family 
of representations Φ(a,b,c) in some cases. First, we !nd necessary and suf!cient conditions 
of the families Φ(a,0,0),Φ(0,b,0) and Φ(0,0,c) for all n≥2 to be unfaithful, where a,b,c ∈ K. 
Second, we consider the case n=2 and we !nd the nature of ker(Φ(a,b,c))  if Φ(a,b,c)  is 
unfaithful Φ(a,b,c). Moreover, we show that there exist some families Φ(a,0,0),Φ(0,b,0) that 
have trivial kernel in the case n=2. Also, we !nd the shape of the possible elements in 
ker(Φ(a,b,c))) for all n≥3  when the kernel of Φ(a,b,c)|(SM2) is nontrivial.

On the Irreducibility of Wada’s Representation of the 
Pure Braid Group on N Strings

On the Faithfulness of a Family of Representations of the 
Singular Braid Monoid SMn
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Journal of Asia Business Studies

2025

19(2):487–510.

Science and Technology/Software and Computing

International

Interdisciplinary

Purpose
The purpose of this paper is to propose data-driven and arti!cial intelligence–based strategies 
for airlines to enhance service quality and customer experience, ultimately driving increased 
passenger satisfaction.

Design/methodology/approach
The study analyzes large data sets and draws on existing literature to identify key factors 
in&uencing passenger experience, such as in-&ight service offerings, crew interactions, 
pre-&ight communication and baggage handling ef!ciency. The research uses this data to 
propose actionable strategies for airlines.

Findings
The study identi!es comfort, cleanliness and amenities as critical factors affecting the 
passenger experience. It highlights that improving these factors signi!cantly impacts airline 
customer satisfaction. Based on these !ndings, the study recommends personalizing services, 
streamlining processes through technology and implementing targeted customer service 
interventions.

Originality/value
This research develops a set of data-driven strategies that provide airlines with a clear 
roadmap to enhance service delivery, focusing on personalization, operational ef!ciency 
and in-&ight comfort and cleanliness. By doing so, it helps airlines create a more positive 
travel experience, leading to increased customer loyalty and pro!tability.

Optimizing Airline Services: Leveraging Data-Driven 
Strategies for Enhanced Customer Satisfaction and 
Engagement
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Kahil R., Abdulrahim M

Rendiconti del Circolo Matematico di Palermo

2025

74(92):1-9

Science and Technology/Mathematical and Computational Science

Only within BAU

Intradisciplinary

In this paper, we examine the question raised by Valerie Bardakov concerning the lifting and 
extension problem of the exact sequence 1→U(n+1)→P(n+1)→Pn→1
 for n≥4. We show that, for n≥4, there exists an automorphism of Pn  which cannot be lifted 
to an automorphism of P(n+1). In addition, we show that there exist an automorphism of 
U(n+1)  which cannot be extended to an automorphism of P(n+1).

On the Lifting and Extension Problems of the 
Automorphisms of the Pure Braid Group
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Rammal M., Kara M., Badran A., Haidar C., Zahreddine H., Bassal H., Bechelany M., 
El-Dakdouki M., Hijazi A.

Foods

2025

14(8):1347-1370

Health and Wellbeing/Bioactivities of Plant Extracts and Phytotherapy

National, Regional and International

Interdisciplinary 

This study examines the phytochemical composition, antioxidant, antifungal, and insecticidal 
properties of Origanum syriacum (Syrian oregano plant) and Cymbopogon wimterianus (Java 
citronella plant) extracts. Their potential applications in food preservation and pest control 
are explored based on their bioactive properties. The phytochemical screening indicated a 
rich presence of secondary metabolites in the extract. The hydrodistillation of plant leaves 
resulted in an extraction yield of 4.3% Syrian oregano essential oil. The major component 
of the essential oil was carvacrol (79.30%). The Syrian oregano ethanolic extract contained 
110.674 ± 1.842 mg GAE/g total phenols and 52.57 ± 0.086 mg RE/g total &avonoids, 
and exhibited a high antioxidant activity with a half-maximal inhibitory concentration (IC50) 
equal to 168.28 (g/mL. Flatbread was prepared with additions of Syrian oregano and 
Java citronella powders, followed by analysis of moisture content, visual appearance, and 
sensory characteristics. The results showed that the powders of Syrian oregano and Java 
citronella have promising food preservative effects. These !ndings were supported by a 
signi!cant decrease in fungal growth in several samples and a shelf life extension of one day. 
The inclusion of a 2% mixture of Syrian oregano and Java citronella powder in the &atbread 
resulted in the sample receiving the highest overall acceptability mark from consumers, while 
also extending its shelf life. To assess the insecticidal activity, weevils (Sitophilus granarius L.) 
were exposed to Syrian oregano and Java citronella essential oils. The insecticidal activity 
was at its peak when Syrian oregano and Java citronella essential oils were combined 
resulting in 7% lethal dose (LD50) towards grain weevils. Future research should focus 
on optimizing extraction methods, evaluating long-term storage effects, and assessing the 
broader applicability of these extracts in various food products and agricultural settings.

Taleb B., Jahjah R., Abdel Baki Z., Hijazi A., Elchami F., Dakdouki M.

Chemical Methodologies

2025

9(1):473-488

Science and Technology/Advanced Materials

National and Regional

Interdisciplinary

Catalytic transfer hydrogenation (CTH) is a vital method for selective reduction reactions in 
organic synthesis, involving the transfer of hydrogen from a donor molecule to a substrate in 
the presence of a catalyst. This study aims to optimize the catalytic transfer hydrogenation 
process for sustainable synthesis by investigating the hydrogenation of cinnamic acid using 
PdCl₂ and Pd(acac)₂ catalysts under various reaction conditions. We systematically studied 
the impact of different reaction parameters, including hydrogen donors, solvents, bases, 
and catalyst loading, emphasizing the importance of each factor for achieving optimal 
catalytic performance. Notably, water emerged as the most effective solvent for PdCl₂ at 90 
°C with 2 mol% catalyst loading, achieving a 100% yield of phenylpropanoic acid. This 
outcome aligns with the principles of green chemistry, as water—an environmentally friendly 
solvent—reduces the need for toxic or hazardous alternatives. The presence of a base is 
essential for achieving maximum ef!ciency, with KOH resulting in a 99% yield. In addition, 
PdCl₂ at 2% catalyst loading proved highly ef!cient, achieving excellent results under these 
conditions. In the case of Pd(acac)₂-catalyzed 4’-phenyl(ethynyl)acetophenone reduction, 
ultrasonication signi!cantly accelerated the reaction, achieving 100% conversion in just 1 
hour at 60 °C, compared to 7–24 hours required with conventional heating. Ultrasonication 
not only enhanced reaction rates, but also improved selectivity, providing an energy-
ef!cient alternative to traditional heating methods. These !ndings offer valuable insights 
into optimizing catalytic transfer hydrogenation, emphasizing the critical roles of catalyst, 
solvent, base, heating method, and hydrogen donor in achieving ef!cient, selective, and 
sustainable reductions.

Phytochemical Pro"ling, Antioxidant Activity, Food 
Preservation, and Insecticidal Properties of Origanum 
Syriacum and Cymbopogon Winterianus Extracts

Palladium-Catalyzed Transfer Hydrogenation of 
Saturated Compound Using Formic Acid as the Hydrogen 
Source
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2025

DOI:10.1007/s12553-025-00956

Science and Technology/Nuclear and Radiation Physics

National

Intradisciplinary

Purpose
This study aimed to compare and evaluate plan quality metrics differences between two 
main methods of radiotherapy: 3D conformal radiation therapy (3DCRT) and volumetric 
modulated arc therapy (VMAT) for left-sided breast cancer patients after mastectomy in 
the radiotherapy department of Ain Wazein Medical Village Hospital (AWMV) using the 
Monaco treatment planning system.

Methods
The prescription radiation dose was 50 Gy delivered in 25 fractions. Plan quality metrics, 
including target coverage, homogeneity index, conformity number, conformity index, dose 
spillage index, uniformity index, hotspot (V107%), and dose to critical structures, were 
assessed. The paired t-test and effect size analysis were conducted to determine if there is a 
signi!cant difference between the means of the paired observations VMAT and 3DCRT plans 
by Origin Lab version 2018 software with a signi!cance value of P < 0.05.

Results
The evaluation of the dose distribution indicates that VMAT outperformed 3DCRT in the 
target coverage (95.0.27 ± 0.734 vs. 91.063 ± 1.959). The HI values were 0.572 ± 0.187 
for 3DCRT and decreased to 0.284 ± 0.141 for VMAT. Better conformity and uniform dose 
distribution (p = 0.0254) in VMAT than in 3DCRT plans. In terms of the organs at risk, VMAT 
plans showed higher heart irradiation at lower doses V5Gy and V10Gy than 3DCRT plans, 
but signi!cantly lower at high doses V25Gy and Dmax (p = 0.0135). The 3DCRT technique 
showed smaller low-dose parameters in ipsilateral lung V5Gy and V10Gy compared to the 
VMAT technique, with superior outcomes for high-dose parameter V20.

Conclusions
VMAT signi!cantly reduces radiation doses to the organs at risk but did not fare well when 
low-dose radiation was introduced.

Ghaith S., Abou Fayad A., Abi Shahine D., Afram M., Borjac J.

Edelweiss Applied Science and Technology

2025

9(2):853-862

Science and Technology/Environmental Studies

National

Interdisciplinary

Arum palaestinum is a traditional medicinal wild plant indigenous to the Levant. The present 
study explores its phytochemical constituents and antibacterial activity in agriculture to 
control and inhibit the growth of Pseudomonas syringae pv. tomato (Pst). Aqueous, ethanolic, 
and chloroform extracts of the dried leaves, &owers, and rhizomes were prepared at a 
!nal concentration of 50 mg/mL. HPLC-MS analysis of A. palaestinum extracts revealed 
the presence of 13 previously characterized compounds and 2 new ones. Using the disc 
diffusion method and compared to cipro&oxacin and copper oxychloride that were used 
as controls, the aqueous extracts of the leaves, &owers, and rhizomes exhibited signi!cant 
inhibition against P. syringae with high inhibition zones (IZDs). Based on the broth dilution 
method, the aqueous extracts possessed the greatest antimicrobial effect against P. syringae, 
followed by the ethanolic extracts, which showed a moderate antimicrobial effect for each 
part. In the !eld, the aqueous and ethanolic extracts controlled and eradicated the speck 
disease on tomato better than the chloroform extracts. Therefore, A. palaestinum can be 
used as an alternative to control bacterial speck disease and deserves to be further studied 
in organic agriculture.

Plan Quality Metrics to Assess the Effectiveness of 3DCRT 
and VMAT Treatment Strategies for Left- Sided Breast 
Cancer Patients

Phytochemicals Analysis of Arum Palaestinum Extracts 
and their Antibacterial Effect Against Pseudomonas 
Syringae Pv. Tomato (Pst)
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Raad M., Albahri G., El Said H., Abdel Baki Z., Hijazi A., Merah O.,
El Badan D., Nasser M.

Chemical Methodologies

2025

9(9):1-13

Health and Wellbeing/Bioactivities of Plant Extracts and Phytotherapy 

National, Regional and International

Multidisciplinary

Punica granatum L. (pomegranate) is a rich source of natural antioxidants, particularly 
polyphenols, which exhibit anti-in&ammatory, anti-tumorigenic, and antimicrobial properties. 
This study aimed to evaluate the effect of pomegranate peel aqueous extracts on rabbit incisional 
wounds compared to a chemical pharmaceutical product used for the same purpose. In this 
study, a 7.5% P. granatum aqueous peel extract was formulated as a topical ointment and 
assessed for its wound-healing potential in rabbits in vivo. Three groups of rabbits (n = 5 per 
group) received incisional wounds and were treated with either pomegranate peel ointment, 
Fucidin® antibiotic, or left untreated as a control. The antioxidant properties of pomegranate 
seeds, outer peels, and inner peels were analyzed using the 1,1-diphenyl-2-picrylhydrazyl 
(DPPH) radical scavenging assay, alongside phenolic composition and &avonoid content 
screening. The results of this study indicate that aqueous peel extracts exhibit higher radical 
scavenging activity than seed extracts. Furthermore, the topical pomegranate peel ointment 
demonstrated wound-healing ef!ciency comparable to the commercial antibiotic, facilitating 
complete healing within eight days without complications. These !ndings suggest that a 
natural, aqueous-based pomegranate peel ointment could serve as a potential alternative to 
synthetic antibiotics for treating incisional wounds.

Marhaba S.

Physics Letters A

2025

556(2025):1-7

Science and Technology/Advanced Materials

This research focuses on analyzing the optical behavior of 2D arrangements of 60 nm 
platinum nanocube arrays. Optical spectroscopic measurements were used to study nanocube 
square and rectangular arrays fabricated using nanolithography, with varying nanocubes 
spacing from 20 to 140 nm. This paper observed the changes in the localized surface 
plasmon resonance’s peak position, spectral width, and magnitude as the polarization 
of the incoming light and the spacing between nanocubes were varied. A comparison of 
the experimental data with simulations performed using !nite element method revealed a 
striking consistency. This agreement extended beyond the peak position and spectral width 
of plasmon resonance to include the magnitude of the nanocubes’ extinction spectrum. The 
study explores the relationship between the localized surface plasmon resonance band 
characteristics and array spacing by considering near- and far-!eld interactions. Additionally, 
the roles of radiative and nonradiative damping in determining the plasmon resonance’s 
spectral width were analyzed.

Polyphenol-Rich Aqueous Pomegranate Peel Extract: 
Chemical Characterization and Topical Healing Ef"cacy 
on Rabbit Skin Wounds

Platinum Nanocubes Arrays: Plasmon Coupling Effect on 
the Optical Spectral Response
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Taleb B., Jahjah R., Abdel Baki   Z., Hijazi A., Nehmeh B., El-Dakdouk M.

Chemical Methodologies

2025

9(1):268-276

Science and Technology/Advanced Materials

National and Regional

Interdisciplinary

Hydrogenation is a chemical reaction in which molecular hydrogen (H2) is added to an 
unsaturated compound, converting it to a saturated one. It is a key reaction in organic 
chemistry, playing a pivotal role in the synthesis of !ne chemicals, pharmaceuticals, and 
materials. Among the various methods, transfer hydrogenation has gained attention as 
a practical and eco-friendly alternative to direct hydrogenation, eliminating the need for 
pressurized hydrogen gas. In this study, an ef!cient transfer hydrogenation of cinnamic acid 
catalyzed by cyclooctadiene rhodium chloride dimer was developed. Formic acid proved 
to be the most effective hydrogen source within this catalytic system, particularly in the 
presence of triethylamine. The catalyst demonstrated high selectivity, ef!ciently reducing the 
alkene functional group while leaving the carboxyl group unchanged. The research also 
focused on the optimization of various reaction parameters, including catalyst percentage, 
temperature, solvent, hydrogen donor, and base. High yields were achieved, with 10% and 
5% rhodium catalyst at 65 °C and 85 °C, respectively. Even with just 2% rhodium catalyst, 
a 47% yield was obtained, showing signi!cant improvements over previous studies.

Rmeid S., Aridi A., Habanjar K., Abdel Rahman E., Khalil W., El-Subruiti G., Awad R.

Ceramics International

2025

51(4):1-19

Science and Technology/Advanced Materials

National

Multidisciplinary

Radioactive pollution poses signi!cant environmental and health risks, including increased 
cancer rates, genetic mutations, and ecosystem damage, making the removal of radioactive 
ions from water crucial. Spinel ferrite nanoparticles are promising adsorbents for this 
purpose owing to their magnetic and adsorption properties. Herein, the novel synthesis 
of (Co0.5$xZn0.5$xBaxSbx)Fe2O4 nanoparticles (0 ≤ x ≤ 0.1) is reported as an effective 
solution for adsorbing radioactive Co(II) and Sr(II) ions. Co-doping with Ba and Sb enhances 
the structural stability, magnetic behavior, and adsorption ef!ciency of these nanoparticles. 
X-ray diffraction analysis con!rmed sample purity with minimal hematite phase, while 
Fourier transform infrared spectroscopy veri!ed the spinel structure. Transmission electron 
microscopy analysis revealed spherical morphology and indicated that increasing x from 
0.00 to 0.10 reduced crystallite and grain sizes of nanoparticles from 11.28 to 6.49 nm 
and 24.47 to 10.88 nm, respectively. Energy-dispersive X-ray spectroscopy con!rmed 
pure elemental compositions and the successful substitution of host ions with dopant ions 
in the nanoparticles, while X-ray photoelectron spectroscopy analysis provided insights 
into the chemical oxidation states. Vibrating sample magnetometer results indicated soft 
ferromagnetic behavior. In adsorption experiments, we examined contact time (0–180 
min), pH (2–10), adsorbent dosage (0.04–0.10 g), initial ion concentration (10–250 mg 
L$1), and temperature (293–313 K) to determine their effects on adsorption ef!ciency 
and optimize conditions for maximum contaminant removal. Nanoparticles with x = 0.06 
exhibited the highest ion-removal ef!ciencies, achieving 88.3 % for Co(II) and 96.3 % for 
Sr(II) after contact time of 180 min, with maximum ef!ciencies observed at pH 8 for Co(II) 
and pH 6 for Sr(II). Co(II) adsorption followed the Freundlich isotherm, while Sr(II) adsorption 
adhered to the Temkin model. Kinetics for both ions conformed to the pseudo-second-order 
model, demonstrating the potential of Ba and Sb co-doped ferrite nanoparticles for ef!cient 
radioactive-water puri!cation.

Rhodium-Catalyzed Transfer Hydrogenation of Cinnamic 
Acid Using Formic Acid as the Hydrogen Source

Removal of radioactive Co(II) and Sr(II) using (Co0.5Zn0.5)
Fe2O4 nanoparticles co-doped with barium and antimony

ARTICLE TITLEARTICLE TITLE

AUTHORS

JOURNAL

YEAR

PUBLICATION INFO

THEME / SUBTHEME

TYPE OF RESEARCH
COLLABORATION

NATURE OF PAPER

ABSTRACT

AUTHORS

JOURNAL

YEAR

PUBLICATION INFO

THEME / SUBTHEME

TYPE OF RESEARCH
COLLABORATION

NATURE OF PAPER

ABSTRACT



Faculty of Science

265264

Research Report 24-25
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Heliyon
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10(19):1-16

Science and Technology/Environmental Studies

National

Interdisciplinary

Urbanization has caused severe negative impacts on intra-urban river water worldwide. In 
this study, the WHO drinking water standards (2024) were used as reference to assess the 
physicochemical properties, heavy metals (HMs) content and microbial load in water and 
sediment samples collected from 25 locations along Rachiine River, located in Northern 
Lebanon, during wet and dry periods. Multivariate statistical analysis was applied to 
evaluate the seasonal variations in water and sediment quality, and determine the pollution 
sources. The microbial load assessment indicated high pollution levels by Escherichia 
coli, fecal enterococci, total coliform and fecal coliform, which generally increased as the 
river progressed downstream. Cluster analysis (CA) provided three major clusters in the 
study region, representing the northern, central, and southern sectors of the river. Principal 
components analysis (PCA) of water samples generated four principal components (PCs) 
accounting for 64.3, 11.4, 7.6 and 4.1 % of the total variance, whereas PCA of sediment 
samples explained 59.1, 16.9 and 11.1 % of the data set variance. These PCs revealed 
that the quality of water and sediments is signi!cantly impacted by point and diffuse sources, 
including geological and anthropogenic factors. These !ndings call for urgent management 
strategies to limit future deterioration of the aquatic bodies.

Khalil M., Helal M., El-Sayed A., El Hajj R., Holail J., Houssein M.,
Waraky A., Pardo O.

International Journal of Molecular Sciences

2025

26(1):176-207

Health and Wellbeing/Human Diseases at the Molecular Level

National, Regional and International

Multidisciplinary

S6 Kinase 2 (S6K2) is a key regulator of cellular signaling and is crucial for cell growth, 
proliferation, and survival. This review is divided into two parts: the !rst focuses on the 
complex network of upstream effectors, downstream modulators, and post-translational 
modi!cations (PTMs) that regulate S6K2 activity. We emphasize the dynamic nature of 
S6K2 regulation, highlighting its critical role in cellular homeostasis and its potential as 
a therapeutic target in diseases like cancer. The second part utilizes in silico analyses, 
employing computational tools to model S6K2’s three-dimensional structure and predict its 
interaction networks. Molecular dynamics simulations and docking studies reveal potential 
binding sites and interactions with novel known inhibitors. We also examine the effects of 
environmental contaminants that potentially disrupt S6K2 function and provide insights into 
the role of external factors that could impact its regulatory mechanisms. These computational 
!ndings provide a deeper understanding of the conformational dynamics of S6K2 and 
its interactions with its inhibitors. Together, this integrated biochemical and computational 
approach enhances our understanding of S6K2 regulation and identi!es potential new 
therapeutic strategies targeting S6K2 in the oncology setting.

Seasonal Assessment of Surface Water and Sediments 
Pollution in Rachiine River, Northern Lebanon, Using 
Multivariate Statistical Analysis (Joint Publication with 
Faculty of Health Sciences)

S6K2 in Focus: Signaling Pathways, Post-Translational 
Modi"cations, and Computational Analysis
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Samala, A., Rawas S., Criollo-C S., Fortuna A., Feng X., Prasetya F., Uluçay N., Jaya P., 
Hidayat R.

Asian Journal of University Education

2024

20(3):524-539

Science and Technology/Software and Computing

International

Multidisciplinary

Social media has emerged as a potent facilitator of educational engagement, promoting 
interaction, dissemination of information, and collaborative efforts. This study uses 
bibliometric analysis within PRISMA (Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses) guidelines to examine social media’s educational impact, focusing on 
utilization trends and identifying challenges and opportunities for pedagogical integration. 
With 60.6% of the global populace active on social media platforms for over two hours daily, 
its signi!cance in education, particularly among digital natives, is underscored. Platforms like 
Facebook, WhatsApp, Instagram, TikTok, and YouTube are highlighted for their educational 
potential. The research stresses the importance of responsible usage, digital literacy, and 
parental oversight to address associated risks like addiction, privacy breaches, identity 
theft, exposure to unsuitable content, and cyberbullying. It posits social media’s capacity 
to revolutionize educational experiences, emphasizing the need for its strategic inclusion 
in teaching methodologies. The study suggests that future research will guide educators 
and students in effective social media integration at various educational levels. This work 
provides valuable insights for educators, policymakers, and scholars, contributing to the 
ongoing discourse on the role of social media in education. It emphasizes the importance of 
informed and effective pedagogical practices.

Darwich N., Mezher M., Abdallah A., Hachem Z., El-Sayed A., El Hajj R.,
Hamdalla T., Khalil M.

Bioinorganic Chemistry and Applications

2025

DOI:10.1155/bca/1566870

Health and Wellbeing/Industrial and Medical Microbiology

Regional

Multidisciplinary

To treat urinary tract infections (UTIs), biosynthesized silver and yttrium-doped silver 
nanoparticles (AgNPs and Y-AgNPs) were synthesized from pine needle leaf extract (PNLE). 
The crystalline nature of the NPs was demonstrated by X-ray diffraction. Transmission and 
scanning electron microscopy showed that AgNPs and Y-AgNPs are dispersed and spherical, 
with average particle sizes of 18.43 and 26.58 nm, respectively. The chemical composition 
and oxidation states were revealed by X-ray photoelectron spectroscopy, while the elemental 
compositions were explored by energy-dispersive X-ray analysis. The functional groups 
and absorbance peaks were revealed by Fourier transform infrared spectroscopy and 
ultraviolet-visible spectroscopy, respectively. The NPs possessed luminescent behavior based 
on photoluminescence studies and ferromagnetic behavior according to vibrating sample 
magnetometer analysis. In addition, antibacterial activity against six uropathogenic bacteria 
was assessed by performing microdilution assays to determine the minimum inhibitory 
concentration (MIC) and minimum bactericidal concentration (MBC) which ranged between 
0.0625 and 2 mg/mL, agar well diffusion assay with zones of inhibition 8–17 mm, time-
kill test detecting inhibition after 3 h, and antibio!lm screening assays at concentrations 
ranging between 0.0625 and 1 mg/mL. The antioxidant activity was determined by the 1,1, 
diphenyl 1-2 picrylhydrazyl (DPPH) radical scavenging assay, which showed a signi!cant 
antioxidant activity (14.2%–55.6%). Docking studies showed that AgNPs and Y-AgNPs can 
inhibit the vital enzymes DNA gyrase, penicillin-binding proteins, carbapenemase, LasR-
binding protein, and dihydropteroate synthase. These results highlight the use of AgNPs 
and Y-AgNPs as alternative approaches in the battle against antibiotic-resistant UTIs. The 
research illustrates the increased bioactivity of Y-AgNPs compared with conventional AgNPs. 
It paves the way for the use of novel nanomaterials in antimicrobial medicine.

Social Media in Education: Trends, Roles, Challenges, 
and Opportunities for Digital-Native Generations - A 
Systematic Literature Review 

Silver and Yttrium-Doped Silver Nanoparticles from 
Pine Needle Leaf Extract: Synthesis, Characterization, 
Antioxidant, Antiuropathogenic Bacterial, and Docking 
Activities

ARTICLE TITLEARTICLE TITLE

AUTHORS

JOURNAL

YEAR

PUBLICATION INFO

THEME / SUBTHEME

TYPE OF RESEARCH
COLLABORATION

NATURE OF PAPER

ABSTRACT

AUTHORS

JOURNAL

YEAR

PUBLICATION INFO

THEME / SUBTHEME

TYPE OF RESEARCH
COLLABORATION

NATURE OF PAPER

ABSTRACT



Faculty of Science

269268

Research Report 24-25

El Khatib L., Abdallah A., Noun M., El Ghouch N., Younes G., Awad R.

Applied Physics A: Materials Science and Processing
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131(499):1-25

Science and Technology/Advanced Materials

Regional

Intradisciplinary 

The co-precipitation method was used to synthesize Ni0.6Zn0.2Sb0.2Fe2O4 nanoparticles 
capped with different concentrations of Polyvinylpyrrolidone (PVP) (0-2.414 mM). X-ray 
powder diffraction (XRD) determined that the addition of the PVP capping agent caused 
an increase in the weight% of the main phase (Ni0.6Zn0.2Sb0.2Fe2O4) and a decrease in 
the weight% of the secondary phase (hematite phase (α-Fe2O3)) in all samples compared 
to P0 (0 mM). The P7 sample (0.3451 mM) registered the highest percentage of the main 
phase (98.48%) and the lowest percentage of the secondary phase (1.52%). The increase 
in PVP concentrations caused a decrease in the porosity. Transmission electron microscopy 
(TEM) revealed the formation of spherical-shaped nanoferrites. Also, it con!rmed that PVP 
improved the shape of the particles and tended to slightly increase their size with the P7 
sample having the greatest particle size (18.320 nm). The selected area electron diffraction 
(SAED) patterns proved the formation of nanoferrites of polycrystalline nature. Energy 
dispersive X-ray (EDX) proved the purity of the synthesized nanoferrites. The oxidation state 
(Ni2+, Ni3+, Zn2+, Sb3+, Fe3+, and O2$) and the elemental composition of the synthesized 
nanoferrites were examined using X-ray photoelectron spectroscopy (XPS). Moreover, the 
functional groups were analyzed via Fourier transform infrared spectroscopy (FTIR). Raman 
spectroscopy technique identi!ed the presence of four phonon modes: two A1g and two 
F2g. The vibrating sample magnetometer (VSM) proved that all samples attained a weak 
ferromagnetic behavior, which was modeled by the Law of approach to saturation. Sample 
P7 exhibited the highest saturation magnetization value of 43.968 emu/g, making it the 
best sample for magnetic applications and recording devices.

Najem A., Habanjar K., Awad R., Matar M.

Journal of Superconductivity and Novel Magnetism

2025

38(1):1-19

Science and Technology/Advanced Materials

National

Intradisciplinary 

In this study, the structural, optical, and magnetic properties of the Zn0.5Ni0.5Fe2O4 soft 
ferrite nanoparticle, the Ba0.4Sr0.4Ca0.2Fe12O19 hard ferrite nanoparticle, and their 
nanocomposite (Zn0.5Ni0.5Fe2O4)0.5(Ba0.4Sr0.4Ca0.2Fe12O19)0.5 have been investigated. 
The nanoparticles and the nanocomposite were synthesized via co-precipitation and ball-
milling routes, respectively. The formation, purity, and crystallinity of the samples were 
veri!ed from the Rietveld analysis of X-ray diffraction (XRD) data as well as the essential 
absorption bands in the Fourier transform infrared (FTIR). The morphology and lattice 
spacing were investigated using transmission electron microscopy (TEM), high-resolution 
TEM (HRTEM), and selected area electron diffraction (SAED). TEM micrographs visualized 
the hexagonal morphology of Ba0.4Sr0.4Ca0.2Fe12O19 phase and the spherical-like 
shape of Zn0.5Ni0.5Fe2O4  phase. A scanning electron microscope (SEM) revealed well-
distributed grains in the composite. Furthermore, energy-dispersive X-ray analysis (EDX) 
analysis validated the chemical compositions and the coexistence of Zn0.5Ni0.5Fe2O4 
and Ba0.4Sr0.4Ca0.2Fe12O19 phases in one matrix. Additionally, the optical behavior of the 
samples was tested via ultraviolet–visible and photoluminescence spectroscopies. Tauc plots 
were used to estimate the direct energy gap using UV spectroscopy. The direct and indirect 
energy band gaps of (Zn0.5Ni0.5Fe2O4)0.5(Ba0.4Sr0.4Ca0.2Fe12O19)0.5nanocomposite 
are in between that of the pure phases, due to the increase in energy states with particle 
size. Also, near-band edge emissions and deep-level emissions have been observed in PL 
studies. X-ray photoelectric spectroscopy (XPS) studies were performed to investigate the 
elemental composition and cationic distribution. A good exchange coupling between both 
nanoparticles was veri!ed via a single-phase behavior in the magnetic hysteresis loop. 
(Zn0.5Ni0.5Fe2O4)0.5 (Ba0.4Sr0.4Ca0.2Fe12O19)0.5 nanocomposite had a higher saturation 
magnetization (M_s) compared to Ba0.4Sr0.4Ca0.2Fe12O19phase and a squareness ratio 
(SQR) of 0.207 value (<0.5), making it suitable for use in magnetic hyperthermia, the 
production of permanent magnets, and extremely sensitive for magnetic recording media.

Synthesis and Magnetic Properties of PVP Capped 
Ni0.6Zn0.2Sb0.2Fe2O4 Nanoferrites

Structural, Optical, and Magnetic Characteristics of 
(Zn0.5Ni0.5Fe2O4)0.5(Ba0.4Sr0.4Ca0.2Fe12O19)0.5 
Nanocomposite Synthesized by the Ball-Milling Assisted 
Co-precipitation Route
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Health and Wellbeing/Industrial and Medical Microbiology

National

Interdisciplinary

The development of extensive antibiotic resistance has created an urgent demand to identify 
novel sources of antimicrobial agents. Interest in actinomycetes has become prevalent around 
the world because of their ability to generate several bene!cial bioactive metabolites. In the 
present study, 32 marine soil samples were collected from Tyre City Beach, Lebanon, in 
different seasons. A total of 10 actinomycetes species were identi!ed and characterized 
depending on their microscopic features. All isolates were tested for their potential to 
exert antimicrobial activities against varied microorganisms using cross-streak and agar 
well diffusion methods. All isolates displayed signi!cant antimicrobial activities against the 
tested indicator microorganisms. Similarly, all 10 isolates of marine actinomycetes exhibited 
antifungal activity in cross-streak tests against Candida albicans, Aspergillus niger, and 
Aspergillus &avus. Moreover, the optimum conditions used to enhance the production of 
antimicrobial secondary metabolites against Bacillus cereus were tested for the three isolates 
Kocuria rosea, Micrococcus luteus, and Streptomyces longisporo&avus. Our results indicate 
that actinomycetes isolated from Tyre City Beach, Lebanon, represent a promising source of 
antimicrobial bioactive substances.

Azar J., Al Saleh M., Couturier R., Noura H.

Iot-Q

2025

6(2):2-24

Science and Technology/Mathematical and Computational Science

International

Intradisciplinary 

The Manufacturing Message Speci!cation (MMS) protocol is frequently used to automate 
processes in IEC 61850-based substations and smart-grid systems. However, it may be 
susceptible to a variety of cyber-attacks. A frequently used protection strategy is to 
deploy intrusion detection systems to monitor network traf!c for anomalies. Conventional 
approaches to detecting anomalies require a large number of labeled samples and are 
therefore incompatible with high-dimensional time series data. This work proposes an 
anomaly detection method for high-dimensional sequences based on a bidirectional 
LSTM autoencoder. Additionally, a text-mining strategy based on a TF-IDF vectorizer and 
truncated SVD is presented for data preparation and feature extraction. The proposed data 
representation approach outperformed word embeddings (Doc2Vec) by better preserving 
critical domain-speci!c keywords in MMS traf!c while reducing the complexity of model 
training. Unlike embeddings, which attempt to capture semantic relationships that may not 
exist in structured network protocols, TF-IDF focuses on token frequency and importance, 
making it more suitable for anomaly detection in MMS communications. To address the 
limitations of existing approaches that rely on labeled samples, the proposed model learns 
the properties and patterns of a large number of normal samples in an unsupervised manner. 
The results demonstrate that the proposed approach can learn potential features from high-
dimensional time series data while maintaining a high True Positive Rate.

The Antimicrobial Potential of Actinomycetes Isolated 
from Marine Soils in Tyre City Beach, Lebanon: A 
Promising Source of Novel Bioactive Metabolites

Text Mining and Unsupervised Deep Learning for 
Intrusion Detection in Smart-Grid Communication 
Networks
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6(1):1-13

Health and Wellbeing/Human Diseases at the Molecular Level

Regional

Intradisciplinary

Background
Colorectal cancer (CRC) is a signi!cant global health issue. The Wnt signaling pathway, 
activated by mutations in APC and β-catenin genes, plays a crucial role in CRC development, 
leading to the activation of in&ammatory pathways involving COX-2 and iNOS, as well 
as the continuous transcription of cell cycle-related genes promoting CRC pathogenesis. 
Annona muricata (A. muricata), a tropical tree with various biological activities, including 
anti-cancerous properties, was investigated for its potential effect on mice induced with 
colon cancer using 1,2-dimethylhydrazine (DMH, 20 mg/kg) over 12 weeks, and treated 
with oral A. muricata extract (100 mg/kg, 5 days/week).

Methods
Histopathological analysis, qRT-PCR, ELISA and colorimetric assays were used to evaluate 
the effect of the extract on polyp counts, gene expression of key players of the Wnt pathway 
and COX-2 as well as iNOS activity, respectively.

Results 
Our study found that DMH-induced CRC tissues exhibited increased levels of Wnt, β-catenin, 
Tcf, Lef, c-Myc, Cyclin D1, COX-2, and iNOS, along with decreased APC and GSK3β 
expression. A. muricata extract, administered before or after treatment, signi!cantly reversed 
these levels. Histopathological analysis also showed improved colonic architecture and 
reduced in&ammatory cell in!ltration with extract treatment.

Conclusion 
This study highlights A. muricata’s potential to inhibit CRC proliferation by deactivating the 
Wnt signaling pathway and regulating the expression of related genes. A. muricata may 
serve as both a chemopreventive and therapeutic natural product for CRC.

El Ska! M., Yunis M., Zekri A., Bu Daher J.

IEEE Access

2025

DOI: 10.1109/ACCESS.2025.3543265

Science and Technology/Software and Computing

Regional

Intradisciplinary

This paper explores the adoption of cloud computing and big data technologies in small 
and medium enterprises (SMEs), focusing on synthesizing key factors in&uencing adoption. 
By conducting a comprehensive literature review and analyzing theoretical frameworks such 
as the Technology Acceptance Model (TAM) and the Technology-Organization-Environment 
(TOE) framework, this study proposes a novel conceptual model tailored to the unique socio-
economic context of SMEs in the MENA region. The methodology includes an analysis 
of 30 research articles, highlighting enablers and barriers to adoption. Key contributions 
include a taxonomy of factors and actionable insights for policymakers and practitioners. 
This research addresses gaps in existing studies by providing a region-speci!c perspective 
on cloud computing and big data technologies adoption for SMEs. This strong tendency 
towards services provided by cloud computing is very clear, and to shape their future IT, 
it’s worth highlighting the existence of such technology. A synthesis of the literature on 
cloud computing adoption was presented in this paper classifying reviews based on factors 
that play an important role in taking the adoption decision incorporating the theoretical 
frameworks. Moreover, the relationship between big data and cloud computing has been 
explored. In addition to proposing a synthesized !ndings model, this paper includes various 
factors derived from the literature and related theoretical frameworks. In this paper we select 
research articles from broadly recognized research databases, as well as undertaking a 
comprehensive review of these selected articles focusing on the adoption of cloud computing 
and big data. It also includes a bibliography containing the most relevant publications in 
these domains, from 2011 to 2024. By examining 30 articles, the objectives of the paper 
are to analyze data derived from articles as well as to study the academic frameworks used 
in both developing and developed.

The Effect of Annona Muricata Leaves’ Extract on WNT 
Signaling Pathway in Induced Colorectal Cancer in Mice 
(Joint Publication with Faculty of Medicine)

The Con!uence of Big Data and Cloud Computing in SME 
Adoption Strategies
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Health and Wellbeing/Bioactivities of Plant Extracts and Phytotherapy 

National

Interdisciplinary

The uncontrolled rise in heavy metal pollution due to anthropogenic activities has become 
a global environmental concern. Lebanon’s Ezer forest, dominated by Quercus cerris L., is 
exposed to vehicular activity along its northern edge due to an unpaved public road and 
intensive recreational activities in its center. This study aimed to determine the concentrations 
of metals in Q. cerris leaves and soil across three distinct forest stands: S1 and S2 (polluted 
sites) and Ctrl (control site). Cadmium, chromium, lead, and aluminium were extracted via 
the wet digestion method and analyzed by Atomic Absorption Spectrometry. Additionally, 
hydrogen peroxide levels, the total carbohydrate and phenolic content in Q. cerris leaves, 
as well as the activity of antioxidant enzymes, were measured. The results revealed that 
Ezer forest is at risk of heavy metal contamination, with a signi!cant increase in hydrogen 
peroxide levels at the polluted sites compared to the Ctrl site. The total carbohydrate and 
phenolic content was notably reduced at the polluted sites, while peroxidase and catalase 
activity increased, indicating that Q. cerris has developed adaptive mechanisms to cope 
with oxidative stress. National strategies to raise public awareness and reduce heavy metal 
contamination in the forest are urgently needed to protect the rare Q. cerris species.

Nasser M.

BAU Journal - Science and Technology

2024

6(1):1-6

Science and Technology/Mathematical and Computational Science

Let $C_n$ be the group of conjugating automorphisms. V. Bardakov de!ned a representation 
$\rho$ of $C_n$, which is an extension of Lawrence-Krammer-Bigelow representation of the 
braid group $B_n$. Bardakov proved that the representation $\rho$ is unfaithful for $n \
geq 5$. The cases $n=3,4$ remain open. M. N. Nasser and M. N. Abdulrahim made 
attempts towards the faithfulness of $\rho$ in the case $n=3$. In this work, we prove that 
$\rho$ is unfaithful in the both cases $n=3$ and $n=4$.

The Phytoremediator Capacity of Quercus Cerris L. 
Against Heavy Metals Contamination in the Ezer Forest, 
Lebanon

The Faithfulness of an Extension of Lawrence-Krammer-
Bigelow Representation on the Group of Conjugating 
Automorphisms C_n in the Cases n=3 and n=4
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Samala A., Rawas S., Zainuddin Z., Howard N., Shilina S.

Social Sciences & Humanities Open

2025

12(12):1-19

Science and Technology/Mathematical and Computational Science

International

Multidisciplinary 

Non-fungible tokens (NFTs) possess transformative potential in the educational sector, 
facilitating digital content creation, ownership, and exchange while fostering advancements 
in personalized learning, certi!cation, and resource sharing. Despite their promise, the 
integration of NFTs in education remains in its early stages, with existing research largely 
concentrating on technical and economic perspectives. This study presents a systematic 
review of NFTs in education, employing a bibliometric approach combined with a Systematic 
Literature Review (SLR) guided by the Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses (PRISMA) standards, focusing on blockchain-based credentialing, learning 
innovations, and associated technological and ethical challenges. Key trends, opportunities, 
and obstacles in NFT adoption within educational frameworks are identi!ed by an analysis 
of 49 articles published between 2019 and 2023 from the Web of Science (WoS) and 
Scopus databases. Prominent applications include blockchain-based credential veri!cation 
and decentralized learning platforms. Despite NFTs’ considerable potential to enhance 
access to educational resources and secure credential veri!cation, signi!cant challenges 
such as technological scalability, environmental impact, and regulatory uncertainties persist. 
Recommendations are offered for adopting energy-ef!cient blockchain technologies and 
developing robust regulatory frameworks to mitigate these challenges. Future research 
should prioritize sustainable technological development and critically examine the long-term 
implications of NFTs for educational equity in the evolving digital landscape.

Kbaysi M., Borjac J., Petrosyan M.

Edelweiss Applied Science and Technology

2025

9(4):3146-3158

Health and Wellbeing/Bioactivities of Plant Extracts and Phytotherapy 

Only within BAU

Interdisciplinary

Sulfur Dioxide (SO2) is an atmospheric contaminant known for its harmful effects on various 
organs. Chamomile, traditionally used for several years, has shown ef!cacy in treating and 
alleviating various disorders due to its antioxidant properties. This study aims to examine the 
prophylactic effect of Chamomile extract on mice exposed to sulfur dioxide. Four groups of 
Balb/c mice (n=9 per group) were used. Group 1 received no treatment (control); Group 2 
was given Chamomile extract orally at 200 mg/kg body weight for 14 days; Group 3 was 
exposed to SO2 (sodium sul!te and sodium bisul!te, 3:1 ratio) via intraperitoneal injection 
at 690 mg/kg for 7 days; Group 4 received Chamomile for 7 days before co-administration 
with SO2 for an additional 7 days. After treatment, blood was collected and the liver, brain, 
and lungs were harvested for histological and biochemical analyses. SO2 exposure elevated 
liver enzymes and malondialdehyde levels, reduced SOD and CAT activity, and caused lung 
histological damage without brain alterations. Chamomile extract signi!cantly alleviated 
these effects. Chamomile shows preventive effects against SO2-induced damage, supporting 
its use as a protective agent against environmental contaminants.

The Role of Non-Fungible Tokens in Education: A 
Comprehensive Review and Future Directions

The Prophylactic Effect of Aqueous Chamomile Extract on 
Sulfur Dioxide Exposed Mice
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Rabah F., Chmaisani W., Younes G., El-Kork N., Korek M.

Journal of Chemical Physics

2024

161(2024):1-15

Science and Technology/Mathematical and Computational Science

Regional

Multidisciplinary

A spin-orbit coupling electronic structure study of the AlZn molecule is conducted to investigate 
the molecular properties of the low-lying electronic states and their feasibility toward direct 
laser cooling. This study uses the complete active-space self-consistent !eld level of theory, 
followed by the multireference con!guration interaction method with Davidson correction 
(+Q). The potential energy and dipole moment curves and the spectroscopic constants are 
computed for the low-lying doublet and quartet electronic states in the 2S+1Λ± and +(±) 
representations. The transition dipole moments, the Franck-Condon factors, the Einstein 
coef!cient, the radiative lifetimes, the vibrational branching ratio, and the slowing distance 
are determined between the lowest spin-orbit bound electronic states. These results show that 
the molecule AlZn has a high potential for laser cooling through the X2,1/2 → (2)2,1/2 
transition by utilizing four lasers at a wavelength in the ultraviolet region, reaching a sub-
microkelvin temperature limit.

Chamieh G., Awad L., El-Kork N., Korek M.

Frontier in Chemistry

2025

10(13):1-11

Science and Technology/Mathematical and Computational Science

Regional

Intradisciplinary 

A theoretical electronic structure calculation of the ZrH molecule is conducted via ab initio 
Complete Active Space Self-Consistent Field and the Multireference Con!guration Interaction 
with Davidson correction calculation (CASSCF/MRCI + Q). The adiabatic potential energy 
curves (PECs) for the 53 low-lying electronic states in the representations of 2s+1Λ(+/$) 
and +(+/$) for ZrH molecule have been investigated along with the internuclear distance 
Re, the harmonic frequency ωe, the dipole moment (, the rotational constant Be and the 
electronic transition energy with respect to the ground state Te. are calculated. By using 
the canonical function approach, the vibrational energy Ev, the rotational constants Bv, the 
centrifugal constants Dv, and the turning points Rmin and Rmax have been calculated up to 
the vibrational level v = 18. Based on the investigated data, the Franck$Condon factors, 
the Einstein coef!cient, the radiative lifetimes, and the vibrational branching ratio for the 
transitions X2*3/2

 - (1)4Φ3/2, X2*3/2
 - (1)4Φ5/2, X2*3/2

 - (1)2,3/2 have been calculated. 
The large value of the radiative lifetimes in (ms) for these transitions proves that this molecule 
is not a good candidate for direct laser cooling.

Theoretical Spin-Orbit Lazer Cooling for AlZn MoleculeTheoretical Laser Cooling Feasibility Study of ZrH 
Molecule at the Fine Structure Level
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Baydoun A., Zekri A.

Journal of Information Systems and Telecommunication (JIST)

2025

14(51):10-40

Science and Technology/Network Optimization 

Regional

Intradisciplinary

Cloud data centers (CDCs) have witnessed signi!cant growth to meet the increasing 
demands of modern applications. However, this expansion has raised concerns regarding 
the environmental impact, energy requirements, and electricity costs associated with data 
centers. The network infrastructure, serving as the communication backbone of these data 
centers, plays a crucial role in their scalability, performance, cost, and, most importantly, 
energy consumption. This review provides meaningful perspectives and valuable insights 
into the state-of-the-art research regarding the problem of virtual machine placement (VMP), 
focusing on the network-aware energy ef!ciency aspects of data centers. It provides an 
overview of VM placement and presents a comprehensive survey of prominent VM placement 
algorithms from the existing literature. Additionally, a thematic taxonomy of network-aware 
algorithms is introduced, highlighting the key energy consumption metrics and presenting 
a new classi!cation of VMP algorithms that considers datacenter network (DCN) topology, 
traf!c patterns, communication patterns, and energy reduction strategies. Besides addressing 
pertinent research questions in this domain, this review summarizes the !ndings and suggests 
potential avenues for future research, guiding researchers in designing and implementing 
more effective and ef!cient network-aware VM placement algorithms that optimize energy 
consumption, improve network performance, and minimize migration costs.

Baydoun A., Zekri A.

The International Journal of Computer Networks & Communications (IJCNC)

2025

17(5):20-40

Science and Technology/Software and Computing

Regional

Intradisciplinary

Datacenters consume a growing share of energy, prompting the need for sustainable 
resource management. This paper presents a Hybrid ACO-PSO (HAPSO) algorithm for 
energy-aware virtual machine (VM) placement and migration in green cloud datacenters. In 
the !rst stage, Ant Colony Optimization (ACO) performs energy-ef!cient initial placement 
across physical hosts, ensuring global feasibility. In the second stage, a discrete Particle 
Swarm Optimization (PSO) re!nes allocations by migrating VMs from overloaded or 
underutilized hosts. HAPSO introduces several innovations: sequential hybridization of 
metaheuristics, system-informed particle initialization using ACO output, heuristic-guided 
discretization for constraint handling, and a multi-objective !tness function that minimizes 
active servers and resource wastage. Implemented in CloudSimPlus, extensive simulations 
demonstrate that HAPSO consistently outperforms classical heuristics (BFD, FFD), Uni!ed Ant 
Colony System (UACS), and ACO-only. Notably, HAPSO achieves up to 25% lower energy 
consumption and 18% fewer SLA violations compared to UACS at large-scale workloads, 
while sustaining stable cost and carbon emissions. These results highlight the effectiveness of 
two-stage bio-inspired hybridization in addressing the dynamic and multi-objective nature of 
cloud resource management.

Towards Energy-Ef"cient Cloud Computing: A Review of 
Network-Aware VM Placement Approaches

Towards Ef"cient VM Placement a Two-Stage ACO–PSO 
Approach for Green Cloud Infrastructure
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Rammal J., Diab W., Nasser G., Abdel Baki Z., El Badan D., Haidar C.,
Hijazi A.

Journal of Applied Organometallic Chemistry

2025

5(3):1-24

Health and Wellbeing/Bioactivities of Plant Extracts and Phytotherapy 

National and Regional

Multidisciplinary

This review critically examines the mechanisms governing the transport, transformation, 
and bioavailability of heavy metals in soil systems, and particularly their interaction at the 
plant–soil interface. It integrates recent advances in the understanding of the most important 
physicochemical processes involving mineral dissolution, precipitation, partitioning, and 
complexation, as well as biological processes such as microbial mediation and root exudate 
interactions, which altogether determine heavy metal mobility. Major transport processes 
such as advection, diffusion, dispersion, preferential &ow, colloid-facilitated transport, and 
soluble metal complex migration are evaluated in relation to their contribution to leaching, 
runoff, and vertical movement through soil horizons. The review also discusses the in&uence 
of major soil characteristics such as pH, redox potential, texture, organic matter content, 
and chemical speciation on regulating metal retention and uptake behavior. Agricultural 
management and amendments are evaluated on their potential to alter such interactions and 
affect long-term metal fate. Field case studies are integrated to discuss practical applications. 
Such integration constitutes a scienti!c basis for sustainable management practices for 
reduction of heavy metal pollution and enhancement of nutrient ef!ciency in agroecosystems. 

Rawas S., Tafran C., AlSaeed D., Al-Ghreimil N.

Computers, Materials and Continua

2025

81(3):4575-4601

Science and Technology/Software and Computing

National

Intradisciplinary

In the rapidly evolving landscape of healthcare, the integration of Arti!cial Intelligence (AI) 
and Natural Language Processing (NLP) holds immense promise for revolutionizing data 
analytics and decision-making processes. Current techniques for personalized medicine, 
disease diagnosis, treatment recommendations, and resource optimization in the Internet of 
Medical Things (IoMT) vary widely, including methods such as rule-based systems, machine 
learning algorithms, and data-driven approaches. However, many of these techniques face 
limitations in accuracy, scalability, and adaptability to complex clinical scenarios. This 
study investigates the synergistic potential of AI-driven optimization techniques and NLP 
applications in the context of the IoMT. Through the integration of advanced data analytics 
methodologies with NLP capabilities, we propose a comprehensive framework designed 
to enhance personalized medicine, streamline disease diagnosis, provide treatment 
recommendations, and optimize resource allocation. Using a systematic methodology data 
was collected from open data repositories, then preprocessed using data cleaning, missing 
value imputation, feature engineering, and data normalization and scaling. Optimization 
algorithms, such as Gradient Descent, Adam Optimization, and Stochastic Gradient 
Descent, were employed in the framework to enhance model performance. These were 
integrated with NLP processes, including Text Preprocessing, Tokenization, and Sentiment 
Analysis to facilitate comprehensive analysis of the data to provide actionable insights from 
the vast streams of data generated by IoMT devices. Lastly, through a synthesis of existing 
research and real-world case studies, we demonstrated the impact of AI-NLP fusion on 
healthcare outcomes and operational ef!ciency. The simulation produced compelling results, 
achieving an average diagnostic accuracy of 93.5% for the given scenarios, and excelled 
even further in instances involving rare diseases, achieving an accuracy rate of 98%. With 
regard to patient-speci!c treatment plans it generated them with an average precision of 
96.7%. Improvements in early risk strati!cation and enhanced documentation were also 
noted. Furthermore, the study addresses ethical considerations and challenges associated 
with deploying AI and NLP in healthcare decision-making processes, offering insights into 
risk-mitigating strategies. 

Transport Pathways and Bioavailability of Soil-Borne 
Heavy Metals in Agricultural Systems

Transforming Healthcare: AI-NLP Fusion Framework 
for Precision Decision-Making and Personalized Care 
Optimization in the Era of IoMT
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This research contributes to advancing the understanding of AI-driven optimization algorithms 
in healthcare data analytics, with implications for healthcare practitioners, researchers, and 
policymakers. By leveraging AI and NLP technologies in IoMT environments, this study paves 
the way for innovative strategies to enhance patient care and operational effectiveness. 
Ultimately, this work underscores the transformative potential of AI-NLP fusion in shaping the 
future of healthcare.

ABSTRACT



Faculty of Science

285284

Research Report 24-25

Samala A., Rawas S., Rahmadika S., Criollo-C, S., Fikri R., Sandra R.

Discover Education

2025

4(4):1-45

Science and Technology/Software and Computing

National

Interdisciplinary

Virtual reality (VR) has emerged as a transformative technology in education, enabling 
immersive simulations that foster student engagement and improve knowledge retention. This 
study presents a bibliometric analysis of global trends, research patterns, and challenges 
related to the integration of VR in educational contexts. Data were collected from the Science 
Citation Index Expanded (SCIE), Social Sciences Citation Index (SSCI), and Emerging Sources 
Citation Index (ESCI) within the Web of Science Core Collection, including only articles also 
indexed in Scopus to ensure high-quality and comprehensive coverage. Of the 1220 articles 
published between 2010 and 2024, 97 met the inclusion criteria based on relevance, 
accessibility, and methodological rigor. We performed keyword analysis, citation analysis, 
and thematic mapping using RStudio and the Bibliometrix package. The !ndings indicate 
that the United States, China, and the United Kingdom are the most active contributors to VR 
research in education. VR has been applied across diverse learning modalities, enriching 
both formal and informal educational environments. However, its widespread adoption faces 
several barriers, including high implementation costs, health and safety concerns, limited 
curricular integration, and insuf!cient educator training. Proposed solutions include strategic 
partnerships with technology providers and the use of cloud-based infrastructures to reduce 
costs and complexity. This study offers actionable insights for educators, policymakers, 
and developers, providing a robust, data-driven foundation for the effective and equitable 
integration of VR in education.

Smala A., Rawas S.

Interactive Learning Environments

2025

33(8):1-17

Science and Technology/Software and Computing

National

Interdisciplinary

This study introduces Triadic Fusion—a novel framework that integrates Arti!cial Intelligence 
(AI), Augmented Reality (AR), and Natural Language Processing (NLP) to create immersive 
and conversational learning environments. Unlike existing multimodal or cross-technology 
models, Triadic Fusion is grounded in constructivist, socio-cultural, and cognitive load theories, 
aligning technological orchestration with pedagogical intent across cognitive, contextual, 
and communicative domains. Using a mixed-methods approach, we studied 120 students 
and 10 educators through pre- and post-assessments, surveys, classroom observations, and 
interviews. The framework was applied across diverse disciplines and educational levels. 
Results demonstrated that Triadic Fusion signi!cantly enhanced student engagement, content 
comprehension, and collaborative learning outcomes. Educators reported improvements 
in personalization and interactive teaching. This research contributes both theoretically 
and practically by differentiating Triadic Fusion from prior models and demonstrating its 
empirical bene!ts. It offers actionable insights for educators, technologists, and policymakers 
developing the next generation of immersive educational technologies.

Virtual Reality in Education: Global Trends, Challenges, 
and Impacts—Game Changer or Passing Trend?

Triadic fusion: Investigating the Educational Impact of 
AI, AR, and NLP Integration in Creating Immersive and 
Conversational Learning Environments
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Francis G., Sanan M., Hatoum M., Bakir N., Samrouth K.

2024 International Conference on Smart Systems and Power Management (IC2SP-
M)-IEEE

28-29/11/2024

Beirut, Lebanon

Science and Technology/Sustainability in Engineering

Regional

Interdisciplinary

Advanced Persistent Threats (APTs) present a growing concern for both government and private 
institutions globally. Well-funded criminal organizations employ advanced technologies to 
exploit vulnerabilities, often launching targeted attacks over prolonged periods. Detection 
and mitigation of APT attacks are challenging due to their sophisticated nature, necessitating 
the adoption of novel techniques by security practitioners. This paper proposes a machine 
learning approach leveraging Long Short-Term Memory (LSTM) models to detect anomalies 
in network traf!c indicative of APT activity. Our focus lies in building a baseline model that 
learns users’ daily activities over the network, enabling it to identify deviations from normal 
behavior. We utilize the Operationally Transparent Cyber (OPTC) dataset by the Defense 
Advanced Research Projects Agency (DARPA) for experimentation, addressing the challenge 
of data scarcity in APT research. We conducted three experiments, employing different LSTM 
architectures (Stateless LSTM, Bidirectional LSTM, and Stateful LSTM Model) to assess their 
performance in APT detection. Each model undergoes the same preprocessing steps, and 
results are evaluated based on their ability to distinguish between benign and malicious 
traf!c. Results show promising performance, with the Stateful LSTM Model outperforming 
others in identifying APT-related anomalies.

Soboh M., Affara L.

2024 International Conference on Computer and Applications

17/12/2024

British University in Egypt

Science and Technology/Mathematical and Computational Science

Only within BAU

Intradisciplinary

Artistic style classi!cation is an important part of visual artwork study. This paper describes 
a new approach for enhancing the accuracy of artist classi!cation for line drawing images. 
We rely on the use of convolutional sparse coding that is known for its ability to model 
artistic styles through convolutional dictionary elements that represent artist brush strokes. 
We evaluate this framework by using two different datasets formed of various line drawing 
images generated by multiple artists where each artist owns a different artistic style. Once the 
dataset is prepared, it is preprocessed, and then used to train a convolutional sparse coding 
model to distinguish the artistic styles. This facilitates the process of discriminative feature 
learning of artistic styles by relying on the process of convolutional dictionary learning. The 
experimental results show that our approach outperforms other alternatives and guarantees 
signi!cant progress for enhancing the !eld of artist style classi!cation.

Detecting Advanced Persistent Threats on a Network 
Using Machine Learning

Artistic Style Classi"cation using Convolution Sparse 
Coding
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Itani M.

7th international Conference on Intelligent and Fuzzy Systems - INFUS2025-Springer

29/7/2025

Yildiz Technic University, Turkey

Science and Technology/Network Optimization 

Digital Twin is an emerging technology with potentials to reshape the future of industries 
and societies. Physical and digital systems are interconnected with real-time data transfer. 
One of the important bene!ts of digital twins is remote monitoring. For reliable and 
ef!cient monitoring, a high-!delity digital twin should be implemented where continuous 
synchronization between physical entities and digital counter parts is to be done. In this 
study, we consider a scenario where a digital twin is developed to monitor a post-disaster 
area. To build a high-!delity digital twin, an unmanned aerial vehicle is deployed to help 
in gathering real-time information from sensors, process them, and send continuous status 
updates to the base station where information freshness is critical so that rapid service of 
affected areas can be provided. We optimize digital twin accuracy, UAV trajectory and 
information freshness to guarantee optimized rescue response by formulating and solving a 
non-convex optimization problem. We conduct extensive simulations and demonstrate the 
effectiveness of our proposed approach, which proves to be superior over two base line 
approaches. This provides value-added services in various contexts through remote real-time 
monitoring, intelligent operation and maintenance and adaptive optimization of assets.

Morsel H., Samrouth K., Bakir N., Vadim P.

2024 International Conference on Smart Systems and Power Management (IC2SP
M)-IEEE

28-29/11/2024

Beirut, Lebanon

Science and Technology/Software and Computing

International

Interdisciplinary

Magnetic Resonance Imaging (MRI) is a crucial medical imaging technique for diagnosing 
various health conditions. However, the reconstruction of high-quality MRI images is 
computationally intensive and often requires extensive data sharing, posing challenges in 
terms of privacy and security. Federated learning has emerged as a promising approach 
to address these concerns by enabling collaborative model training across multiple 
decentralized institutions without sharing sensitive patient data. In this paper, we propose a 
new approach for reconstructing MRI using federated learning, aiming to achieve both high 
reconstruction accuracy and data privacy preservation. First, we create a local generative 
adversarial network to generate a high quality synthesized MRI using latent variables and 
noise via an adversarial model. Then, the local weights are aggregated at the server as a 
global generator to generalize images across multi institutions without sharing the data. 
Hence, this ensures privacy-preserving. Finally, we conduct experiments on different datasets 
to compare our model performance with other available methods.
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Abu Daher L.

The International Conference on Intelligent and Fuzzy Systems (INFUS 2025)-Springer

5/8/2025

Yildiz Technic University, Turkey

Science and Technology/Network Optimization 

With the evolution of mobile technology and the dynamic expansion of online information, 
the distribution of fake news has become an important social challenge. Several studies are 
addressing the need to develop automated systems that can detect and track fake news on 
online social networks. The work in this paper proposes an ef!cient model for detecting 
fake news on online social networks by utilizing deep learning techniques. Given the rapid 
distribution of fake news on platforms such as Instagram, X, and Facebook, there is a demand 
for effective detection methods that can determine and moderate the impact of fake news. 
Our approach merges Natural Language Processing (NLP) for analysing text with social 
network analysis to integrate user interactions and network structure. By using advanced 
deep learning models. In this work, we aim to improve the accuracy of fake news detection 
using Convolutional Neural Networks (CNNs), Recurrent Neural Networks (RNNs), and 
Transformers (BERT). We will assess our proposed model using a comprehensive dataset and 
evaluate its performance against existing methods.

Al-Masri B., Bakir N., Samrouth K., El-Zaart A.

2025 International Conference on Control, Automation, and Instrumentation (IC-
2AI)-IEEE

11-13/3/2025

Beirut, Lebanon

Science and Technology/Software and Computing

Regional

Interdisciplinary

Residual Attention Networks (RANs) are a class of Convolutional Neural Networks (CNNs) 
that integrate attention mechanisms into deep architectures. RANs employ stacked attention 
modules to generate attention-aware features from low-resolution images and map them back 
to the original feature maps. This synergistic approach leverages the strengths of CNNs and 
attention mechanisms, leading to enhanced image classi!cation performance. In this study, 
we propose an improved RAN architecture by replacing the single-type attention mechanism 
with a hybrid attention mechanism. The use of two distinct hybrid attention mechanisms is 
anticipated to further improve the CNN-based model’s performance.

Intelligent Fake News Detection Using Deep LearningHybrid Attention-Based Residual Network for Image 
Classi"cation
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Dhaini I., Rawas S., El-Zaart A.

2025 5th International Conference on Innovative Research in Applied Science,
Engineering and Technology (IRASET)-IEEE

15-16/5/2025

Fez, Morocco

Science and Technology/Mathematical and Computational Science

Only within BAU

Interdisciplinary

The fast expansion of the Internet of Things (IoT) is resulting in an unprecedented rise in 
data output, necessitating signi!cant computer resources for processing and analysis. Fog 
computing (FC) complements cloud computing by bringing data processing closer to IoT 
devices, lowering network congestion, and improving system responsiveness. However, 
effective resource management, particularly virtual machine placement (VMP), remains a 
substantial dif!culty in fog environments. This study looks at the power consumption of fog 
computing systems, speci!cally how VMP methods affect server and network energy usage. 
A simulated annealing-based VMP approach is suggested to optimize VM allocation across 
physical machines (PMs), reduce overall power consumption, and improve network traf!c 
ef!ciency. A comparison of three VM allocation rules (LFF, MFF, and EnergyNetAware2-SA) 
reveals that EnergyNetAware2-SA consumes the least amount of energy across different 
workloads, outperforming previous techniques. It delivers up to 10% lower server power 
usage than LFF and 29% lower than MFF, while decreasing network power consumption by 
up to 20% and 33%, respectively. Furthermore, total power consumption is lowered by up 
to 14% versus LFF and 29% versus MFF.

Samrouth K., Bakir N.

13th International Symposium on Digital Forensics and Security (ISDFS 2025)

4/2025

Boston, Massachusetts, USA

Science and Technology/Advances Technologies and Innovation

Regional

Interdisciplinary

Federated Learning (FL) offers promising solutions for decentralized model training while 
preserving data privacy. Despite its privacy bene!ts, FL susceptible to inference attacks that 
exploit model updates and aggregation mechanisms to extract sensitive information or infer 
client attributes. In this paper, we propose a Quantum Federated Learning QFL framework. 
This latter integrates quantum computing principles to defend against inference attacks while 
maintaining ef!ciency and scalability. The iterative process of the QFL framework ensures 
continuous learning and improvement while maintaining robust data privacy protections 
for all clients. By adding quantum computing principles, the QFL framework signi!cantly 
strengthens the security and privacy of federated learning systems, making it a vital 
advancement in protecting client data in decentralized environments.

Simulated Annealing-Based Energy and Traf"c Aware 
Virtual Machine Placement in Fog Computing 

Quantum-Inspired Federated Learning Inference Attacks 
Prevention
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Rawas S., Al Saeed D.

Digital Transformation in Higher Education, Part B: Cases, Examples and Good
Practices

2024

Emerald Insight

978-1-83608-424-2

Science and Technology/Mathematical and Computational Science

Regional

Interdisciplinary

ChatGPT is a revolution in the !eld of lifelong learning in the digital era of higher education. 
This chapter explores ChatGPT’s enormous in&uence on universities, showcasing its 
revolutionary potential for individualized, captivating and cooperative learning environments. 
With ChatGPT’s exceptional adaptability to individual learning needs, students can navigate 
complex subjects with unparalleled ease and speed. ChatGPT is a sophisticated arti!cial 
intelligence (AI) language model. It enhances the learning process overall and creates a 
sense of community by enabling lively peer discussions and exchanges across geographic 
boundaries. However, alongside its potential bene!ts, ChatGPT presents ethical dilemmas 
that demand necessitate careful consideration. Issues such as algorithmic bias and data 
privacy need to be properly addressed in order to ensure responsible and equitable use of 
this technology is used in educational settings. The trajectory ChatGPT in higher education 
may be signi!cantly in&uenced by forthcoming innovations like augmented and virtual reality, 
promising a new era of immersive and inclusive lifelong learning experiences. The chapter 
underscores the importance of a balanced strategy that leverages ChatGPT’s bene!ts while 
proactively addressing associated challenges, supporting the fundamental transformation of 
higher education.

Abou Zahr E., Jallouol S., Bakir N., Samrouth K.

2025 Sixth International Conference on Advances in Computational Tools for
Engineering Applications (ACTEA)-IEEE

24-26/9/2025

Zouk Mosbeh, Lebanon

Science and Technology/Sustainability in Engineering

Regional

Interdisciplinary

The use of drones has grown signi!cantly in both commercial and recreational sectors, 
prompting increased regulatory attention. Moreover, privacy becomes a major concern, as 
drones equipped with cameras can easily invade personal spaces without consent. Hence, 
security and legal considerations must be incorporated into platform design to ensure 
compliance with relevant laws and to protect drones from attacks that could compromise 
their operation or result in the loss of sensitive data. On the other hand, as smartphones 
are increasingly employed to control drones and store captured media, their loss can 
expose sensitive data such as images and videos to unauthorized access. In this paper, 
we demonstrate through a scenario-based case study, the critical need for robust security 
practices in drone-smartphone integration to mitigate the risk of information leakage 
following device compromise. In particular, we apply the NIST 800-61 incident handling 
framework to a simulated data breach scenario involving an unmanned aerial vehicle (UAV). 
The scenario models a case in which a drone controlled by a mobile device inadvertently 
exposes sensitive images after the mobile device loss. Through this example, we illustrate 
how organizations can leverage NIST guidelines to effectively detect, contain, and recover 
from similar security incidents.

ChatGPT: Innovating Lifelong Learning in Higher 
Education Through Arti"cial Intelligence and Digital 
Transformation

Simulating a Drone Data Breach: Legal and Technical 
Incident Response Guided by NIST 800-61
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Science and Technology/Software and Computing
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With the rapid evolution of e-learning platforms, the need for personalized educational 
resources becomes signi!cant to enhance student engagement and improve learning 
outcomes. This paper presents a novel approach for generating personalized learning 
recommendations through integrating association rule mining and semantic web technologies. 
Through association rule mining, our approach identi!es signi!cant patterns and associations 
from student behavior within educational datasets. These patterns are used in providing 
recommendations of learning resources, facilitating an adaptive learning environment that 
aligns with student needs and preferences in a personalized manner. Meanwhile, semantic 
web technologies structure the educational data providing them with semantics, allowing 
the system to better understand the relationships between different educational elements 
effectively. This integration allows obtaining highly relevant educational recommendations, 
correlating learning material with student pro!les. Our proposed model is validated through 
various performance metrics, showing signi!cant improvements in student satisfaction and 
academic performance. Our contribution in the !eld of educational technology lies in 
proposing an ef!cient and scalable model for personalized learning experience, addressing 
the diversi!ed needs of the students in the digital learning setting.

Rawas S., Samala A.

Education, Future Jobs and Smart Systems in the Age of Arti!cial Intelligence, Part B: 
Smart Systems and Future Employment in the Age of AI

2025

Emerald Insight

978-1-83708-432-6

Science and Technology/Mathematical and Computational Science

International

Interdisciplinary

This chapter explores the transformative impact of Arti!cial Intelligence (AI) in modern 
education, focusing on how AI-driven technologies enhance teaching methods, personalize 
learning and prepare students for future job markets. By analyzing current trends, this 
chapter highlights innovative tools like intelligent tutoring systems (ITS) and adaptive learning 
platforms, demonstrating how these technologies improve ef!ciency and accessibility in 
education.

Through detailed case studies from various educational institutions, this chapter showcases 
the tangible bene!ts of AI integration, including increased student engagement, better 
learning outcomes and optimized teaching resources. It also addresses essential ethical 
considerations, such as data privacy, algorithmic bias and the need for human oversight, 
ensuring a responsible approach to AI in education.
Concluding with practical strategies for educators and policymakers, this chapter provides 
actionable insights and guidelines for effectively incorporating AI into educational systems, 
contributing to a deeper understanding of AI’s potential and future implications in education.

Semantic Association Rule Mining for Recommendations 
in E-Learning
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AlBathish M., Gazy A., Al Jamal M.

Advances in Pharmacological and Pharmaceutical Sciences

2025

DOI: 10.1155/adpp/8833028

Science and Technology/Pharmaceutical Analytical Chemistry

Only within BAU

Intradisciplinary 

Hypothyroidism is a common endocrine disorder that requires medical intervention by the 
administration of hormone replacement therapy: levothyroxine-a drug recognized as a NTI 
drug. Generic levothyroxine formulations can be considered as an economic alternative; 
however, bioequivalence problem has been encountered between various available 
levothyroxine formulations; thus, generic substitution is considered controversial. Dissolution 
testing is often used to assess the bioequivalence. The dissolution of levothyroxine from four 
pharmaceutical formulations: Euthyrox (old and new formulations), Eltroxin, and generic 
levothyroxine Sandoz was studied using a sensitive anion-exchange HPLC method. Dissolution 
pro!les were compared using model-dependent and model-independent approaches. 
Results showed that there is signi!cant difference between the formulations con!rmed by 
the similarity (f 1) and dissimilarity (f 2) factors. All formulations showed variable and pH-
dependent dissolution behaviors where at pH 1.2, the highest dissolution (almost 100%) 
is achieved. The drug-release kinetics model for each formulation varied depending on 
the dissolution media; where no unique kinetic model can be used to describe the release 
of levothyroxine from the tablets. The revealed variations in the in vitro dissolution pro!les 
of the four formulations could be due to excipient variability from one brand to another 
affecting oral absorption and bioavailability and may be the reason behind bioequivalence 
problems between various formulations.this study were explained in the light of theoretical 
frameworks, previous studies as well as the socio-economic circumstances of both samples. 
The study, therefore, recommends the development of programs that raise the levels of 
happiness and self-ef!cacy among university students, which are expected to improve the 
academic performance of students .

A Comparative pH-Dissolution Pro!le Analysis of 
Selected Commercial Levothyroxine Formulations 
in Lebanon Using Anion-Exchange HPLC Method: 
Implication on Interchangeability

ARTICLE TITLE

AUTHORS

JOURNAL

YEAR

PUBLICATION INFO

THEME / SUBTHEME

TYPE OF RESEARCH
COLLABORATION

NATURE OF PAPER

ABSTRACT

* Names in Bold Indicate BAU Academic Faculty
* Names in Italic Indicate BAU Students

Faculty of Pharmacy



303302

Research Report 24-25

Abla K., Alamoudi M., Soliman S.,Abdel-Kader M., Aldawsari M., Mehanna M.

International Journal of Nanomedicine

2025

2025(25):605-624

Health and Wellbeing/Medical Education  

National and International

Healthcare

Introduction:
 Androgenetic alopecia (AGA) is a multifactorial and age-related dermatological disease 
that affects both males and females, usually at older ages. Traditional hair repair drugs 
exempli!ed by minoxidil have limitations such as skin irritation and hypertrichosis. Thus, 
attention has been shifted to the use of repurposing drugs. Metformin is an anti-diabetic drug, 
that can promote hair follicle regeneration via upregulation of the hair-inductive capability. 
Hence, the current study aims to fabricate a safe and effective nanoemulsion to improve 
metformin ef!cacy in targeting AGA.

Methods: 
Rosemary oil was selected as the oily phase due to its ability to increase blood "ow and 
hair growth. Rosemary-based nanoemulsions were statistically optimized by Box-Behnken 
experimental design, loaded with metformin, and incorporated into a hydrogel to form 
a nanoemulgel. Metformin-loaded nanoemulsions were assessed for their diametric size, 
uniformity, zeta potential, and metformin characteristics within the formulated nanosystem. 
The nanoemulgel was then evaluated in terms of its pH, percentage drug content, and in-
vitro release performance. In-vivo study assessed the nanoemulgel’s ability to augment hair 
growth in rats.

Results:
The experimental design displayed that using 50%w/w, 20%w/w, and 10%w/w of 
Cremophor®, Labra!l®, and deionized water, respectively, resulted in nanoemulsion 
formulation with the smallest globule size (125.01 ± 0.534 nm), unimodal size distribution 
(PDI=0.103), negative surface charge (-19.9 ± 2.01 mV) with a spherical morphological 
structure. Rosemary-based nanoemulgel displayed acceptable physicochemical 
characterizations namely; a neutral pH value of 6.7±0.15, high drug content (92.9± 2.3%), 
and controlled metformin in-vitro release. Besides, the formulated nanoemulgel signi!cantly 
increased the number of hair follicles in the animal model compared with other controls and 
tested groups.

Abla K., Zahwi M., El-Lakany S., Karam M.

International Journal of Biological Macromolecules

2025

319(1):1-32

Health and Wellbeing/Drug Discovery  

National

Intradisciplinary

Lung cancer is the second most prevalent cancer worldwide. Despite signi!cant progress in 
early diagnosis and therapy, it still stands as the leading contributor to cancer-related mortality 
worldwide. While different approaches for lung cancer treatment are currently adopted in 
clinical settings, lung tumors often exhibit resistance to these treatments, resulting in reduced 
survival rates. Small interfering ribonucleic acid (siRNA) provides a gene-based therapeutic 
option for cancer management, particularly when traditional therapies are ineffective, by 
silencing oncogenes and anti-apoptotic genes. Developing an effective delivery strategy for 
naked siRNAs requires overcoming in vivo challenges, including systemic exposure, poor 
stability, and the risk of eliciting an immune reaction. Liposomes offer promising approaches 
to these limitations, due to their excellent biocompatibility and ability to enhance siRNA 
delivery into tumor tissues through endocytosis and membrane fusion. This review showcases 
the importance of siRNA-loaded liposomal systems in lung cancer treatment, encompassing 
their recent applications in both preclinical and clinical studies. Although siRNA delivery 
systems in cancer therapy have been well-studied, few reviews speci!cally address the 
unique challenges and recent advances in siRNA-loaded liposomes for the treatment of lung 
cancer. Existing literature often takes a broad view or focuses on other types of cancer. This 
review aims to !ll that gap by providing an up-to-date overview of formulation strategies 
and translational potential in this context. It explores the etiology of lung cancer and current 
therapies, along with their limitations, highlights the bene!ts of siRNA in treating lung cancer, 
and delves into the role of liposomes in advancing siRNA gene therapy, while addressing 
existing challenges.

Alopecia Management Potential of Rosemary-Based 
Nanoemulgel Loaded with Metformin: Approach 
Combining Active Essential Oil and Repurposed Drug

Advances in siRNA-Loaded Liposomes for Lung Cancer: 
Challenges and Future Perspectives

ARTICLE TITLEARTICLE TITLE

AUTHORS

JOURNAL

YEAR

PUBLICATION INFO

THEME / SUBTHEME

TYPE OF RESEARCH
COLLABORATION

NATURE OF PAPER

ABSTRACT

AUTHORS

JOURNAL

YEAR

PUBLICATION INFO

THEME / SUBTHEME

TYPE OF RESEARCH
COLLABORATION

NATURE OF PAPER

ABSTRACT

Faculty of Pharmacy



305304

Research Report 24-25

Mneimneh A., Hayar B., Al Hadeethi S., Darwiche N., Mehanna M.

International Journal of Biological Macromolecules

2024

281(4):1-15

Science and Technology/Pharmaceutical Nanotechnology and Drug Delivery Systems

National

Other

Colorectal cancer (CRC) is the second cancer worldwide representing a major global health 
challenge. Numerous effective anticancer drugs have been developed in the last decade, yet 
the problem remains due to their low therapeutic index and nonspeci!city. A new anticancer 
therapeutic paradigm is based on repurposing and nanoformulating drugs. Albendazole 
(ALB), a popular anthelmintic agent, was recently repurposed against CRC cells. In this 
study zein, an amphiphilic protein, was used to formulate nanoparticles (NPs) loaded with 
ALB. Box-Behnken design was selected to optimize the loaded NPs, the concentrations of 
polyvinyl alcohol, acetic acid, and the weight of zein were the independent variables. The 
dependent variables were the particle size, polydispersity index, and zeta potential. The 
optimized formula displayed a size of 84.3 ± 0.41 nm, PDI 0.13 ± 0.012, and a zeta 
potential of 42.5 ± 2.35 mV. ALB was successfully encapsulated into zein NPs and the 
release study revealed a desirable pH-responsive drug release behavior, that was negligible 
release during the !rst 2 h at pH 1.2 and progressive in the simulated colon environment 
reaching 71.1 ± 0.34 % at 6 h and 92.4 ± 1.11 % at 24 h. The anticancer effect of the 
loaded NPs on the human HCT116 cells showed favorable effects at 1 μM concentration 
with a signi!cant decrease in the IC50 at days 2 and 3 upon loading albendazole into zein 
NPs. Zein nanoparticles proved to be prospective nanocarriers that could be used for the 
delivery of repurposed drugs in CRC treatment.

Abla K., Zahwe M.

Journal of Drug Delivery Science and Technology

2024

2025(25):605-624

Health and Wellbeing/Drug Discovery  

National

Intradisciplinary

Alzheimer’s disease (AD) is a brain disorder that causes dementia and affects millions of 
people worldwide. Currently, the most effective pharmacological treatments for AD focus 
on alleviating and temporarily reducing symptoms rather than addressing the underlying 
mechanisms or achieving a complete cure. Advances in investigating the responsible genes 
and non-coding sequences at the molecular level of AD pathophysiology have led to numerous 
studies exploring small interfering RNA (siRNA)-based treatment. However, many challenges 
hinder the translation of siRNA into clinical trials, such as their in vivo poor stability and 
low cellular availability due to the presence of the blood-brain barrier (BBB). One strategy 
to bypass these limitations is the entrapment of siRNA within a liposomal system. Liposomes 
(LPs) are the most often utilized lipid-based nanovehicles due to their safe pro!le and ability to 
overcome the BBB through several mechanisms such as endocytosis, fusion, lipid exchange, 
and paracellular transport. This work aims to highlight the use of siRNA-loaded liposomal 
systems in targeting AD. It explores AD’s pathophysiology and causes, the bene!ts of siRNA 
in treating this neurological disorder, and how LPs can advance this strategy and address 
current challenges.
this study were explained in the light of theoretical frameworks, previous studies as well 
as the socio-economic circumstances of both samples. The study, therefore, recommends 
the development of programs that raise the levels of happiness and self-ef!cacy among 
university students, which are expected to improve the academic performance of students .

Conclusion
The designed nanoemulgel is a promising approach for treating androgenic alopecia.

Application of Box-Behnken design in the optimization 
and development of albendazole-loaded zein 
nanoparticles as a drug repurposing approach for 
colorectal cancer management

Alzheimer’s Disease: Current Concept and a New Hope 
with siRNA-Liposomal System
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Itani R., Khojah H., Mukattash T., Shuhaiber P., Raychouni H., Dib C., Hassan M.,
El-Lakany A.

PLoS One

2025

20(5):1-25

Health and Wellbeing/Clinical Pharmacy and Practice

National and Regional

Interdisciplinary

Background:
Dif!cult-to-treat resistant (DTR) Pseudomonas aeruginosa infections have emerged as a 
signi!cant global public health threat, characterized by limited treatment options and a 
heightened mortality risk. This study aimed to assess the appropriateness of initial antibiotic 
therapy, estimate 30-day all-cause mortality, and determine the impact of DTR P. aeruginosa 
infections on mortality.

Methods: 
A retrospective, multicenter study was conducted at four teaching hospitals in Beirut, 
Lebanon, between January 2021 and December 2023. The primary outcome was 30-day 
all-cause mortality. Kaplan-Meier survival analysis was used to assess time-to-mortality, and 
the log-rank test was applied to compare survival outcomes relative to DTR infections and the 
appropriateness of initial antibiotic therapy. Multivariable logistic regression was performed 
to identify predictors of mortality.

Results:
Out of 2,639 screened cases, 477 patients met the inclusion criteria. Respiratory tract 
infections accounted for 38.8% of cases. Carbapenem-resistant P. aeruginosa (CRPA) 
comprised nearly one-third of isolates, and 15.3% were categorized as DTR. The most 
common empirical antibiotics were piperacillin-tazobactam (33.9%) and meropenem 
(24.5%). Inappropriate initial antibiotic therapy was observed in 43.8% of cases, with 
33.8% of patients receiving antibiotics to which the pathogen was resistant. DTR infections 
were signi!cantly more likely to be associated with inappropriate therapy (odds ratio [OR] 
= 4.21, 95% CI = 2.43-7.32, P < 0.001). The 30-day all-cause mortality rate was 14.8%, 
with a mean time-to-mortality of 13.29 ± 9.81 days. Patients who received inappropriate 
therapy had a shorter time-to-mortality (11.76 ± 8.80 days) compared to those receiving 
appropriate therapy (15.46 ± 10.90 days, P = 0.03). Predictors of mortality included DTR 
P. aeruginosa infection (adjusted odds ratio [AOR] = 2.48, 95% CI = 1.32-4.63, P < 0.01), 
and inappropriate initial therapy (AOR = 1.40, 95% CI = 1.04-2.35, P < 0.01).

Mneimneh A., Hayar B., Al Hadeethi S., Darwiche N.Mehanna M.

Pharmaceutics

2025

17(6):1-26

Health and Wellbeing/Drug Discovery  

National

Multidisciplinary 

Background: 
Colorectal cancer (CRC) is the third most common cancer globally. Atorvastatin (ATR), a lipid-
lowering drug, has shown promise as a repurposed therapeutic agent for CRC. However, 
its clinical application is limited by poor solubility and low oral bioavailability. This study 
aimed to optimize ATR-loaded chitosan-coated cubosomes using a Box–Behnken design and 
evaluate their potential in CRC treatment through physicochemical characterization and cell 
viability studies on HCT116 human CRC cells. 

Methods: 
Optimized cubosomes were characterized for particle size, zeta potential, polydispersity 
index (PDI), drug content, entrapment ef!ciency, compatibility using Fourier transform 
infrared spectroscopy, and in vitro release in various pH media. Cytotoxic effects were 
assessed using sulforhodamine B and trypan blue viability assays. 

Results: 
Uncoated cubosomes exhibited a particle size of 120.0 ± 1.66 nm, a zeta potential of 
−22.2 ± 1.05 mV, and a PDI of 0.136 ± 0.01. The chitosan-coated cubosomes displayed 
a size of 169.3 ± 4.14 nm, a zeta potential of 29.7 ± 0.814 mV, and a PDI of 0.245 ± 
0.015. Entrapment ef!ciency and drug content were 92.1 ± 2.46% and 64.5 ± 1.58%, 
respectively. The ATR-loaded cubosomes demonstrated pH-dependent release, negligible at 
pH 1.2 and 4.5, but pronounced at pH 6.8 and 7.4, supporting colon-targeted delivery. 
Cell viability studies showed signi!cant inhibition of HCT116 cells at ATR concentrations of 
1 and 5 µM, with complete inhibition at higher doses. 

Conclusions: 
Chitosan-coated ATR-loaded cubosomes are promising for targeting ATR delivery to the 
colon. They offer enhanced anticancer activity by bypassing gastric degradation and 
systemic circulation, making an ef!cient approach to CRC treatment.

Dif!cult-to-Treat Resistant Pseudomonas aeruginosa 
infections in Lebanese Hospitals: Impact on Mortality and 
the Role of Initial Antibiotic Therapy

Development of Chitosan-Coated Atorvastatin-Loaded 
Liquid Crystalline Nanoparticles: Intersection of Drug 
Repurposing and Nanotechnology in Colorectal Cancer 
Management
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Savana Sobh S., Itani R., Abu Hammour K., Abu-Farha R.

Exploration of Medicine

2025

6(1):1-12

Health and Wellbeing/Clinical Pharmacy and Practice

Regional

Interdisciplinary 

Aim:
This study aimed to investigate the susceptibility patterns of Pseudomonas aeruginosa strains, 
examine infection characteristics, and evaluate the appropriateness of empiric antibiotic 
therapy. Additionally, the study sought to identify factors in"uencing 30-day all-cause 
mortality in patients with Pseudomonas aeruginosa infections.

Methods:
This was a retrospective study conducted at Jordan University Hospital from January 2018 to 
March 2024. Adult patients (% 18 years) with con!rmed Pseudomonas aeruginosa infections 
were included. 

Rahme D., Nakkash Chmaisse H., Hallit R., Salameh P.

Clinical Epidemiology and Global Health

2025

33(2025):1-9

Health and Wellbeing/Clinical Pharmacy and Practice

National

Intradisciplinary

Background
Inappropriate antibiotic prescribing for urinary tract infections (UTIs) is a major issue in 
Lebanon, leading to increased antimicrobial resistance (AMR). This study assesses antibiotic-
prescribing practices and evaluates physicians’ adherence to national guidelines for UTI 
management in hospitalized patients, while also identifying factors linked to inappropriate 
prescribing.

Methods
This cross-sectional study was conducted in !ve university hospitals across Lebanon from 
March 2022 to December 2023. Prescribed antibiotics were compared against the 
Lebanese national guidelines for UTIs. Data analysis utilized IBM SPSS® version 27, 
incorporating descriptive statistics, bivariate analysis, and multivariable logistic regression, 
with signi!cance set at p & 0.05.

Results
The study included 401 patients (61.8 % females), with a mean age of 64.81 years. 
Appropriate antibiotic prescribing occurred in 52.4 % of cases, highest in complicated 

Evaluation of Empiric Therapy Appropriateness, 
Resistance Patterns, and Mortality in Pseudomonas 
Aeruginosa Infections in Jordan

Evaluating Compliance with National Guidelines for 
Urinary Tract Infection Treatment in Lebanese Hospitals: 
A Multicenter Cross-Sectional Study
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Conclusion
DTR P. aeruginosa infections and inappropriate initial antibiotic therapy are associated with 
increased mortality risk in hospitalized patients.

pyelonephritis (62.3 %) and lowest in uncomplicated pyelonephritis (38.7 %). Bivariate 
analysis linked older age (p = 0.042), "ank pain (p < 0.001), nausea/vomiting (p = 0.001), 
and frequency/urgency (p = 0.007) to appropriate treatment. Physician position signi!cantly 
impacted adherence (consultants: 81.8 % vs. residents: 32.4 %, p < 0.001). Multivariable 
analysis showed that carbapenems (OR: 1.76, p = 0.032) and "uoroquinolones (OR: 9.49, 
p < 0.001) were associated with inappropriate prescribing.

Conclusions
The study reveals widespread non-compliance with UTI treatment guidelines in Lebanon, 
leading to inappropriate antibiotic use and AMR. It is recommended that educational 
programs, prescribing audits, and improved residency training be implemented. 
Reinforcement of Antimicrobial Stewardship Programs, the use of clinical decision support 
tools, and the enhancement of regulatory frameworks are key steps to improve guideline 
adherence and combat AMR.

ABSTRACT ABSTRACT
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Data were collected from medical records, focusing on demographics, infection characteristics, 
antibiotic treatment, and outcomes. The susceptibility patterns of Pseudomonas aeruginosa 
isolates were classi!ed as multidrug-resistant (MDR) or non-MDR. Logistic regression was 
used to identify factors associated with 30-day mortality.

Results:
A total of 210 patients were included in the study, with 106 males (50.5%) and 104 females 
(49.5%). The majority of infections were community-acquired (n = 178, 84.8%), with the 
respiratory tract being the most common infection site (n = 81, 38.6%). Nearly half of the 
Pseudomonas aeruginosa isolates were MDR (n = 99, 47.1%). Empiric antibiotic therapy 
was administered to all patients, with imipenem-cilastatin (55.7%), vancomycin (35.7%), 
and piperacillin-tazobactam (26.7%) being the most commonly used antibiotics. Of the 
210 patients, 32.4% (n = 68) received inappropriate empiric therapy. The 30-day all-cause 
mortality rate was 4.9% (n = 10). Multivariate analysis revealed that non-localized infections, 
such as bacteremia and sepsis, were strongly associated with increased mortality [adjusted 
odds ratio (AOR) = 17.455, P < 0.001].

Conclusions:
This study highlights the high prevalence of MDR Pseudomonas aeruginosa infections, 
especially in community-acquired cases, and emphasizes the need for improved antimicrobial 
stewardship. The signi!cant proportion of patients (32.4%) receiving inappropriate empiric 
therapy calls for better guidance in antibiotic prescribing practices. The key predictor of 
mortality was infection localization, indicating the importance of early intervention for 
systemic infections to reduce mortality rates.

ABSTRACT

Faculty of Pharmacy

Abla K., Mehanna M.

AAPS PharmSciTech

2025

26(159):1-22

Health and Wellbeing/Therapies’ Development

National

Interdisciplinary

Freeze-drying (FD) is the most extensive drying technique in pharmaceutical and 
biopharmaceutical industries. It relies on three main steps: freezing, primary, and secondary 
drying, where the sample is frozen and then dried by ice sublimation. FD possesses several 
features, mainly its suitability for heat-sensitive materials and its ability to produce dry products 
with improved physicochemical characteristics. Although FD is a gentle drying process, it 
can cause numerous stresses that induce chemical and physical instabilities. Herein, the 
addition of suitable excipients along with optimizing the process parameters is critical in 
attaining lyophilizates with high-quality attributes. Besides, the freeze-drying method has 
been explored as a unique route to produce porous materials with different applications. 
This work aims to dismantle the basics of freeze-drying and its role in developing porous 
materials, mainly amorphous and co-amorphous solid-dispersions, orodispersible tablets 
and !lms, as well as porous dressings and 3D scaffolds for effective wound healing and 
tissue engineering, respectively. The challenges and limitations of lyophilization have also 
been addressed.

Freeze-Drying as a Tool for Preparing Porous Materials: 
From Proof of Concept to Recent Pharmaceutical 
Applications
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Background
The emergence of dif!cult-to-treat resistant (DTR) Pseudomonas aeruginosa infections poses 
a signi!cant clinical challenge, characterized by limited treatment options, poor outcomes, 
and increased morbidity and mortality. DTR P. aeruginosa isolates exhibit resistance to all 
!rst-line antibiotics, necessitating the use of less effective or more toxic alternatives. This 
study estimated the incidence of DTR P. aeruginosa infections in Lebanon and identi!ed the 
associated risk factors.

Methods
This retrospective observational study was conducted across four tertiary care centers in 
Beirut, Lebanon, over a three-year period from 2021 to 2023. Univariate and multivariate 
logistic regression analyses were performed to identify signi!cant predictors associated with 
DTR P. aeruginosa infections.

Incidence and Risk Factors of Resistant Pseudomonas 
Aeruginosa Infections: A Multicenter Study in Lebanese 
Tertiary Hospitals
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Results
A total of 2,639 cases with positive P. aeruginosa isolates were initially screened, with 
477 cases meeting the inclusion criteria for analysis. The mean age of the patients was 
66.3 ± 17.8 years, and the mean Charlson Comorbidity Index was 4.46 ± 2.43. Nearly half 
of the infections were nosocomial (47.6%). The most common primary site of infection was 
the respiratory tract (38.8%), followed by skin and soft tissue (32.7%). The incidence of DTR 
P. aeruginosa was 15.3%, and the incidence of carbapenem-resistant P. aeruginosa (CRPA) 
was 29.9%. Binary logistic regression identi!ed three main risk factors for DTR P. aeruginosa 
infection acquisition: infections occurring during the winter season (adjusted odds ratio 
[AOR] = 6.08, 95% CI = 2.75–16.13, P < 0.01), intensive care unit stay (AOR = 2.52, 95% 
CI = 1.28–4.98, P < 0.01), and infections originating from the respiratory tract (AOR = 2.49, 
95% CI = 1.04–5.97, P = 0.04). 

Conclusions
The incidence of DTR P. aeruginosa in Lebanese hospitals is substantial compared to 
global rates and poses a signi!cant challenge to effective treatment. Urgent measures 
are required to prevent and mitigate the spread of DTR P. aeruginosa infections. Hospital-
based antimicrobial stewardship and infection control programs need to be reinforced, and 
community-based initiatives should be implemented at the national level. Efforts to combat 
antimicrobial resistance must be supported by ongoing nationwide annual surveillance.
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Background
Klebsiella pneumoniae is a signi!cant cause of both community-acquired and nosocomial 
infections, leading to high morbidity and mortality rates. The increasing antimicrobial 
resistance among K. pneumoniae strains poses a critical challenge to effective treatment. 
This study aimed to assess the appropriateness of initial antimicrobial therapy, determine the 
30-day all-cause mortality rate, and identify predictors of mortality among patients infected 
with K. pneumoniae in Lebanese hospitals.

Methods
A multicenter retrospective observational study was conducted across three university 
hospitals in Beirut, Lebanon. The study included hospitalized adult patients with con!rmed 
K. pneumoniae infections. Kaplan-Meier survival analysis and log-rank tests were used to 
analyze time-to-mortality. Binary logistic regression was performed to identify predictors of 
mortality.

Management Practices and Mortality Predictors Among 
Klebsiella Pneumoniae Infections Across Lebanese 
Hospitals: A Multicenter Retrospective Study
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Results
Of 2,655 cases screened, 410 patients were enrolled, and 395 cases were included in the 
!nal analysis of the 30-day mortality after excluding those lost to follow-up. Nearly one-third 
of the isolates (36.8%) were extended-spectrum β-lactamase (ESBL)-producing, while 6.8% 
were carbapenem-resistant K. pneumoniae (CRKP). The most commonly prescribed empirical 
antibiotics were meropenem (31.7%), amikacin (28.5%), and ceftriaxone (22.2%). Around 
one-third of the patients (32.9%) received inappropriate initial antimicrobial therapy. The 
30-day mortality rate was 14.4%. Main predictors signi!cantly associated with mortality in 
patients with K. pneumoniae infection were solid cancer (adjusted odds ratio [AOR] = 7.82, 
P < 0.01), coronary artery disease (AOR = 4.81, P = 0.01), age % 65 years (AOR = 4.22, 
P = 0.02), type II diabetes mellitus (AOR = 3.96, P = 0.01), receiving inappropriate initial 
antimicrobial therapy (AOR = 2.96, P = 0.02), infection with CRKP isolates (AOR = 2.53, P 
= 0.03), and having a higher Charlson comorbidity index (AOR = 1.61, P = 0.001).

Conclusions
The study highlights the critical need for effective antimicrobial stewardship and tailored 
infection control protocols to mitigate the high resistance rates and improve patient outcomes 
in Lebanon. Emphasis should be placed on enhancing the monitoring of local resistance 
patterns and using these data to guide the selection of appropriate empirical therapy to 
reduce mortality associated with K. pneumoniae infections.
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Background and Objectives
This study aimed to assess the prevalence of colistin prescriptions among patients with 
multidrug-resistant (MDR) Pseudomonas aeruginosa (P. aeruginosa) infections admitted to a 
tertiary teaching hospital in Jordan. Additionally, the study evaluated the appropriateness of 
colistin prescriptions and assessed resistance levels of this strain. 

Materials and Methods 
In this retrospective study, adult patients who were infected with MDR P. aeruginosa and 
were admitted to Jordan University Hospital between January 2018 and March 2024 were 
included. Data on demographics, clinical characteristics, sources of infection, antibiotic 
therapy, and clinical outcomes were collected. 

Rahme D., Saade D., Sacre H., Haddad C., Tawil S., Merhi S., Aoun R., Hajj A., Sakr F., 
Safwan J., Akel M., Zeenny R., Salameh P.

BMC Medical Education

2025

25(1):1-23
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Background
This study examines the impact of program accreditation on education quality and career 
outcomes among students and graduates of health-related disciplines in Lebanon. In the 
absence of a national accrediting body, many universities seek international accreditation. 
Additionally, the study validates four scales measuring factors in"uencing university choice 
and perceptions of accreditation.

Methods
A cross-sectional study was conducted between September and December 2023, enrolling 
642 participants, including students and graduates from Lebanese health-related programs. 
Four validated scales included: Reasons for Choosing University Program (RCUP, 14 
items), Perception of University Program Accreditation (PUPA, 12 items), Perceived Impact 
on Education Quality (PI-AQE, 27 items), and Perceived Impact on Career Outcomes (PI-
ACO, 9 items). Principal component analysis with Promax rotation assessed construct 
validity. Bivariate analyses (t-tests and ANOVA) examined relationships between scales 
and participant characteristics. Multivariate analysis of covariance (MANCOVA) adjusted 
for sociodemographic and university-related factors, while multiple regression explored 
predictors of time to employment for graduates.

Results
Students from three universities reported signi!cantly lower RCUP scores, indicating weaker 
motivations for their program choice. Clear communication of accreditation status correlated 
positively with RCUP (β = 1.097, p = 0.004). Pharmacy students scored higher on RCUP 
(β = 2.412, p = 0.002). Higher income levels (β = 1.829, p = 0.020) and awareness of 
accreditation (β = 2.348, p = 0.004) were linked to more favorable PUPA scores. Females 
(β = 4.981, p = 0.002) and high-income individuals (β = 3.777, p = 0.040) anticipated a 
stronger impact on PI-AQE. Graduates, particularly those with a PhD (β = 4.755, p = 0.042) 
or a Bachelor’s degree (β = 2.557, p = 0.003), expressed more positive PI-ACO perceptions. 

Prevalence, Appropriateness, and Outcomes of Colistin 
Use in Multidrug-Resistant Pseudomonas aeruginosa 
Infections: Insights from Hospital Data

Perceived Effects of Accreditation on Education Quality 
and Health-Related Job Outcomes: Scales Validation and 
Correlates in Lebanon
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Conversely, uncertainty about accreditation was associated with lower PI-ACO scores 
(β = -3.019, p = 0.004). Notably, university accreditation status (β = -0.355, p = 0.011) and 
longer professional experience (β = -0.274, p = 0.010) were signi!cantly linked to a shorter 
time to employment.

Conclusion
This study validates tools for assessing accreditation’s impact on Lebanese health education. 
Findings emphasize that accreditation status, program choice, and demographics signi!cantly 
shape perceptions of education quality and career prospects. Effective communication about 
accreditation may enhance career readiness and suggest potential bene!ts for employment 
prospects. These !ndings emphasize the importance of accreditation as a strategic tool for 
advancing health education quality and optimizing career prospects in the healthcare sector.
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Low health literacy is associated with poor health outcomes, inef!cient use of healthcare 
resources, higher mortality risk, and increased costs. The aim of this research is to explore 
public awareness and preparedness regarding various treatment options for acute medical 
events and to assess the competence in assessing the urgency of such medical situations 
in 6 Middle Eastern countries namely, Jordan, Saudi Arabia, Egypt, Lebanon, Kuwait, 
and Bahrain. This research involved a cross-sectional survey study design to assess public 
knowledge and preparedness about emergency medicine using an online questionnaire 
distributed through accessible online channels between March 1, 2024 until September 11, 
2024. A total of 4909 participants were involved in this research. The questionnaire was 
developed based on a thorough review of existing literature related to public knowledge and 
public preparedness of emergency medicine. Binary logistic regression analysis was used 
to identify signi!cant predictors of insuf!cient and problematic emergency health literacy 
(EHL) levels. Overall, the most commonly known emergency care service was identifying 
emergency practice nearby (81.4%). The least commonly known emergency care service 
was identifying the rescue service (48.1%). The highest degree of dif!culty reported by the 
study participants was the dif!culties they face to evaluate when to use emergency medical 
services (39.6%). The mean public EHL score for the study sample was 2.77 (standard 
deviation [SD]: 0.44) out of 3. The mean public EHL score ranged between 2.69 (SD: 0.50) 
for Kuwait and 2.89 (SD: 0.56) for Bahrain. The majority of the study participants (75.1%) 
demonstrated problematic EHL. Males, young participants aged 24 to 30 years and elderly 
participants aged 61 years and older, highly educated individuals, high income level 
individuals, and those who work in the healthcare sector were less likely to have inadequate 
and problematic EHL levels (P < .05). The !ndings of the present study indicate limited 
emergency public EHL among 6 of the Middle Eastern countries, highlighting the need for 
interventions to promote public knowledge and capabilities. Educational campaigns that 
promote EHL should target females, those with low education and socioeconomic status, 
those in age range of 30 to 60 years, and those who do not work in health sector.

Public Preparedness and Knowledge About Emergency 
Medicine: A Study Across 6 Countries
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Results 
Out of the 85 patients who met the inclusion criteria for having MDR P. aeruginosa, colistin 
was administered to 16 patients (18.8%). Notably, approximately two-thirds (68.7%) of 
the isolates from patients who received colistin were classi!ed as extensively drug-resistant 
(XDR). Among the isolates, 15 out of 16 (93.8%) were resistant to both cipro"oxacin and 
imipenem. Among the patients requiring colistin, !ve (31.3%) discontinued therapy, while 
two (12.5%) remained on colistin despite the availability of safer alternatives. No signi!cant 
difference was observed in 30-day all-cause mortality between patients treated with colistin 
(0%) and those who were not (4.3%, p = 1.00). Similarly, the incidence of acute kidney 
injury did not differ signi!cantly between the colistin group (0%) and the non-colistin group 
(p = 1.00). No signi!cant difference was found in the hospital stay between colistin-treated 
patients (median 10.5 days, IQR [5.0–14.0]) and those not treated with colistin (median 
13.0 days, IQR [7.0–21.0]), (p = 0.22). 

Conclusions 
This study demonstrated that colistin was selectively initiated in high-risk patients, particularly 
those with XDR P. aeruginosa. However, its inappropriate continuation despite safer 
alternatives, as well as its discontinuation when no other options existed, raise concerns 
about antibiotic de-escalation practices. Interestingly, no signi!cant differences in mortality 
or acute kidney injury were observed between patients who were treated with colistin and 
those who were not. These !ndings emphasize the need for antimicrobial stewardship 
programs and highlight the importance of large-scale trials to evaluate colistin’s ef!cacy and 
safety in MDR infections.
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Background
Klebsiella pneumoniae is a signi!cant global public health burden, especially in low-income 
countries and regions with fragile healthcare infrastructures, due to its ability to cause severe 
infections, increase mortality rates, and its rising antimicrobial resistance. This study aimed 
to estimate the proportion of multidrug-resistant (MDR) K. pneumoniae infections and identify 
associated risk factors.

Methods
Data were retrospectively collected from three academic hospitals in Beirut, Lebanon, 
between January 2021 and September 2023 using a standardized form. Binary logistic 
regression was used to determine risk factors associated with MDR, extended-spectrum beta-
lactamase (ESBL)-producing, and carbapenem-resistant K. pneumoniae (CRKP) infections.

Results
Out of 2,655 K. pneumoniae cases, 410 met the inclusion criteria. The primary infection 
sources were the urinary tract (58.3%) and the respiratory tract (12.4%). Among the 
isolates, 61% were MDR K. pneumoniae, with 7.3% being extensively drug-resistant, and 
0.5% pandrug-resistant. Additionally, 36.8% were ESBL-producing, while 6.3% were CRKP. 
Predictors signi!cantly associated with MDR K. pneumoniae infections included male sex 
(adjusted odds ratio [AOR] = 3.46, 95% CI = 1.01-11.86, P = 0.04), recent antibiotics use 
(AOR = 4.52, 95% CI = 1.65-12.36, P = 0.003), and recent cancer chemotherapy (AOR 
= 3.43, 95% CI = 1.25-9.42, P = 0.01). ESBL-producing infections were associated with 
age % 65 years, higher Charlson Comorbidity Index (CCI), and recent antibiotic use. CRKP 
infections were linked to male sex, prior antibiotic use, and longer hospital stays prior to 
infection (all P < 0.05).

Chouman A., El-lakany A., Aboul-ela M., Hijazi M.
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Plants of genus Ononis belong to family Fabaceae and are distributed in Europe, Atlantic 
Islands, West Asia, and North Africa and more than 75 species in the genus have been 
identi!ed worldwide. Previous phytochemical studies showed a diversity of bioactive 
constituents, speci!cally "avonoids and iso"avonoids, that have been responsible for the 
different actions exerted by plants of this genus. This study represents a comprehensive 
review of all data present in literature related to the phenolic constituents isolated from 
Ononis plants and their pharmacological activities. The study revealed also the essential 
structure-activity relationship of Ononis compounds and brie"y highlighted some toxicity 
studies. Data was collected by searching journals, books, periodicals, and databases. The 
results demonstrated a wide variety of "avonoids and iso"avonoids, isocoumarins, and 
resorcinols reported from different Ononis species. Flavonoidal compounds were the main 
constituents responsible for the various pharmacological activities such as antioxidant, anti-
in"ammatory, antimicrobial, cytotoxic, enzyme inhibitory, and antidiabetic effects. The 
reason behind these activities was mainly the degree and position of hydroxylation and 
methoxylation on the "avonoids’ rings. The !ndings of this study suggest Ononis plants and/
or their components are promising candidates for treatment of wide range of ailments as a 
preventive measure or in combination with conventional therapies. Further studies would be 
required to describe the detailed mechanistic pathways for promising compounds and their 
clinical applications.

Risk Factors Associated with Multidrug-Resistant 
Klebsiella Pneumoniae Infections:A Multicenter 
Observational Study in Lebanese Hospitals

Review on Phenolic Constituents and Pharmacological 
Activities of Genus Ononis
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Background/Objectives
Length of hospital stay (LOS) is a critical measure of healthcare ef!ciency. This study 
investigated factors contributing to prolonged LOS in adult patients with urinary tract infections 
(UTIs) in Lebanon and assessed microbial susceptibility patterns of causative pathogens. 

Methods
A retrospective cohort study was conducted across !ve Lebanese university hospitals (March 
2022–December 2023), analyzing 401 patients. Data on microbiological !ndings and 
the LOS were extracted from medical records. Statistical analyses, including descriptive 
statistics, bivariate tests (t-tests, ANOVA, and Pearson’s correlation), and multiple linear 
regression (signi!cance: p & 0.05), were performed using IBM SPSS® 27. 

Unraveling the Length of Hospital Stay for Patients 
with Urinary Tract Infections: Contributing Factors and 
Microbial Susceptibility
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Conclusions
MDR K. pneumoniae infections are steadily rising in Lebanon, along with an increase in 
ESBL-producing and CRKP cases. The main risk factors for MDR K. pneumoniae infections 
were male sex, recent antibiotic use, and cancer chemotherapy. ESBL-producing infections 
were associated with advanced age, higher CCI, and recent antibiotic use, while CRKP 
infections were linked to male sex, prior antibiotic use, and prolonged hospital stays. This 
situation is further exacerbated by inadequate healthcare infrastructure and suboptimal 
national surveillance. Strengthening local surveillance and implementing effective antibiotic 
stewardship programs are critical to managing this growing threat.

Results 
The mean LOS was 5.85 ± 2.41 days. Prolonged hospitalization was associated with patient-
related factors (age, comorbidities, UTI type, speci!c symptoms, and multidrug-resistant 
infections) and treatment-related factors. Empirical use of carbapenems (β = 0.783, p = 
0.004) and "uoroquinolones (β = 1.360, p = 0.014), along with inappropriate antibiotic 
prescriptions (β = 0.609, p = 0.022), signi!cantly extended the LOS. Conversely, antibiotic 
de-escalation based on culture results reduced the LOS (β = −0.567, p = 0.029). Escherichia 
coli (61.8%) was the predominant pathogen, followed by Klebsiella pneumoniae (11.9%), 
Proteus mirabilis (7.8%), and Pseudomonas aeruginosa (7.5%). Notably, susceptibility to 
antibiotics showed a concerning decline. 

Conclusions
Inappropriate antibiotic prescriptions were linked to a prolonged LOS, emphasizing the need 
for judicious antimicrobial use. The positive impact of de-escalation supports culture-guided 
therapy. Declining antibiotic susceptibility highlights the urgency for robust antimicrobial 
stewardship programs (ASPs) and a national microbial resistance database to combat 
antimicrobial resistance (AMR) in Lebanon.
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Introduction
Levothyroxine sodium – classi!ed as a narrow therapeutic index drug- is one of the 
most prescribed medications in the world, administered orally as a thyroid hormone 
replacement therapy in cases of hypothyroidism. However, from literature and clinical 
practice, its bioavailability has been questioned and drug recalls have been issued for some 
formulations in sense of impaired potency and therapeutic failure. In Lebanon, due to limited 
availability of doses, some patients were required to split tablets to achieve the required 
therapeutic dose. Also, in some cases of drug shortages, some patients switched between 
levothyroxine formulations whether brands or generics. Both cases, when monitored showed 
cases of hormonal imbalance suggesting inaccurate dose administration and inadequate 
bioequivalence. Purpose: In light of that, this study aimed to develop novel analytical 
techniques for the quanti!cation of levothyroxine, its distribution amongst the excipients 
and bio-waiver studies as a guide towards bio-in-equivalence risk and to better predict its 
bioavailability. Method: In this work, content of each part of the split tablets were quanti!ed 
using UV-spectrophotometric method. Moreover, four different advanced techniques were 
used to quantify levothyroxine in its pharmaceutical formulations including the High-
performance liquid chromatography (HPLC), Fourier transform infrared (FTIR) spectroscopy, 
Particle Induced X-ray Emission (PIXE) and Time of Flight Secondary Ion Mass Spectrometry 
(ToF-SIMS). Additionally, the dissolution apparatus was used to conduct in vitro biowaiver 
study. Besides, Tof-SIMS was used as an imaging technique to check levothyroxine’s 
distribution amongst the excipients. Results: This study successfully developed and validated 
new methods for levothyroxine’s determination with high accuracy and precision. Tablets 
were found to comply with the labelled amount. However, the tablet splitting practice did not 
always give the accurate required dose as different employed splitting techniques resulted 
in non-uniformity of half tablet weight relating to different drug content. The sensitivity of the 
different proposed methods can be con!rmed by the low limit of detection and quantitation 
values, 0.953 and 3.18 g/mL, and 8.121 and 24.545 µg/ pellet for the HPLC and FTIR 
respectively. 

Assessment of Therapeutic Equivalence of Levothyroxine 
Sodium in Pharmaceutical Tablets in Lebanon via Novel 
Analytical Techniques: Quantitative Analysis, in Vitro 
Release and Tablet Mapping
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A detection limit of 2.70 µg/tablet was achieved using the PIXE technique demonstrating 
high sensitivity and accuracy in the detection. The HPLC method was used to analyze the 
dissolution samples in the three dissolution media for different levothyroxine pharmaceutical 
formulations. Results revealed dissimilar dissolution pro!les suggesting bio-in-equivalence. It 
was found that the best !t model for levothyroxine release kinetics was the Higuchi model. 
Key !ndings from the ToF SIMS technique was chemical characterization and behavior 
of levothyroxine under the experimental conditions. Results revealed the ability to quantify 
levothyroxine in a speci!c matrix. Also, chemical distribution of levothyroxine was mapped, 
showing a dot-like cluster distribution of the drug in the present tablet. 

Conclusion 
Overall, due to the variation in the dissolution pro!les and in the split tablets, a 
recommendation should be addressed to endocrinologists and pharmacist to limit such 
practices of switching and asking the patients to split tablets. FIP Copenhagen conference 
abstracts 2025 Regulatory sciences and quality Pharmacy Education 25(4) 1 - 16 4 To 
ensure product ef!cacy, stability and patient safety, not only the content of levothyroxine 
sodium should be considered, but also therapy.
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The current case report presents a baby girl, second born to nonconsanguineous parents 
at 39 weeks of gestation by cesarean section with distinctive patterns of discoloration and 
dilation of blood vessels on the buttocks, right lower limb and genitalia. The case was 
diagnosed as cutis marmorata telangiectatic congenita (CMTC), after ruling out genetic 
diseases. It was not associated with any other signi!cant health problems. The diagnosis of 
CMTC was based on the appearance of the skin at birth, which became more noticeable 
shortly after two days. In this case, no speci!c treatment was warranted and the condition 
improved with time.
this study were explained in the light of theoretical frameworks, previous studies as well 
as the socio-economic circumstances of both samples. The study, therefore, recommends 
the development of programs that raise the levels of happiness and self-ef!cacy among 
university students, which are expected to improve the academic performance of students .

A Case of Cutis Marmorata Telangiectatic Congenita in a 
Female Neonate

ARTICLE TITLE

* Names in Bold Indicate BAU Academic Faculty
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Beliefs and Attitudes of Syrian Refugee Mothers in 
Lebanon regarding Children Vaccination:
a Cross-Sectional Study

ARTICLE TITLE

Shaarani I., Khadem S., Obeid M., Saadieh B., Serhal A., Zakkour K., Mohammad S., 
Berjaoui H., Izmirli N.

BMC Public Health

2025

25(99):1-8

Health and Wellbeing/Preventive Medicine and Health Promotion

Only within BAU

Intradisciplinary

Background
Vaccines have contributed to the disappearance of various diseases, and almost eradicated 
others across the world. Studies have shown that in Lebanon a profoundly small percentage of 
Syrian refugee children were fully immunized by routine vaccination services. Exploring the 
knowledge, attitudes, and practices of parents towards vaccination is of crucial importance, 
given the role of parents in children’s immunization. This study aims to investigate the 
knowledge, attitudes, and practices of the Syrian refugee mothers in Lebanon towards the 
immunization of their children.

Methods
This is a cross-sectional study conducted using questionnaires targeting Syrian refugee 
mothers whose children were born on Lebanese grounds, are below the age of !ve, and are 
following the Lebanese vaccination schedule.

Results
Majority of refugee mothers considered vaccination to be safe (89.9%) and stated that 
vaccination should be initiated at birth (87.2%). Almost all of the interviewed mothers 
plan to vaccinate their children according to the National Lebanese Vaccination Schedule. 
Concerning the children’s immunization status, 51.4% of Syrian refugee children were fully 
immunized and 48.6% had aberrant vaccination.

Conclusion
Although refugee mothers had some knowledge gaps regarding vaccines, the main issue 
lies within the accessibility. A collaborative coordinated approach involving governmental 
and non-governmental agencies seems to be an effective approach to improve rates of 
immunization.
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Assessment of the Developmental Toxicity of Acrylamide 
in Albino Rats and the Possible Protective Effect of 
Vitamin E:  A Morphological Animal Study

ARTICLE TITLE

Kelada M., Mady M., Omar S.

European Journal of Anatomy

2025

29(1):15-28

Health and Wellbeing/Women and Health

International

Interdisciplinary

Acrylamide (ACR) is a known neurotoxin and carcinogen linked to frying and baking meals 
high in carbohydrates and is frequently present in soils and groundwater. It is used to create 
polymers for industry. Pregnant women are exposed to ACR through food, and their fetuses 
likely to be harmed. Vitamin E is signi!cant lipid-soluble vitamin found in nature and essential 
for numerous physiological activities. Aim: to examine effects of exposure to acrylamide on 
skeletal development of rat embryos and the potential role of Vitamin E (Vit. E) in the reduction 
of these effects. Forty pregnant albino rats were divided into four groups. Control group was 
administrated distilled water orally. Low ACR group was administrated acrylamide (10 mg/
kg/day) via gavage from GD 1 to GD20. High ACR group was administrated acrylamide 
(30 mg/kg/day) from GD 1 to GD 20. ACR vit. E group was administrated 100 mg/kg of 
vitamin E and 30 mg/kg of ACR orally. Alizarin red and Alcian blue stains were used to 
double-stain the skeletons, then examined by dissecting stereomicroscope.
Skeletal anomalies found were incomplete and un-ossi!ed bones of the skull, sacral 
vertebrae, ribs, bones of forelimb and hind limb, unossi!ed carpals, metacarpals, tarsals, 
metatarsals, and phalanges. These were obvious in ACR-treated groups compared to the 
control group and improved in ACR vitamin E group. Acrylamide caused skeletal congenital 
abnormalities, thus proving its teratogenicity, and vitamin E seems to protect against and 
reduce such abnormalities
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Exploring Pesticide Knowledge, Practices, and Health 
Perceptions Among Farmers in Akkar, Lebanon

Case Report: A Case of Mycobacterium Bovis, in a 
Previously Healthy 10-Year-Old Girl in Lebanon

ARTICLE TITLEARTICLE TITLE

Akkouch N., Halwani J., Shaarani I.

International Journal of Environmental Research and Public Health

2025

22(2):1-14

Society, Culture and Human Behavior/Health Communication and Health Literacy

National

Multidisciplinary

Background
The unregulated and widespread use of agricultural pesticides in Lebanon has led to critical 
health and environmental challenges. Small-scale farmers in Akkar, a key agricultural 
region, are particularly vulnerable due to limited knowledge, unsafe practices, and 
insuf!cient access to safety resources. 

Objectives 
This study evaluates the knowledge, practices, and perceived health impacts of pesticide 
use among small-scale farmers in Akkar. It aims to identify gaps and provide targeted 
recommendations for interventions that enhance safety, sustainability, and environmental 
conservation. 

Methods
A cross-sectional survey involving 151 farmers was conducted from November 2022 to 
January 2023 using a validated questionnaire. Descriptive statistics, regression analysis, 
and Tukey’s HSD post hoc tests were used to assess knowledge and practice scores and 
identify predictors. 

Results
Farmers demonstrated moderate knowledge (mean score: 0.545) and practices (mean 
score: 0.607). However, environmental awareness was low, with only 9.3% recognizing 
water contamination risks. Alarmingly, 37.7% of farmers reported using no protective 
gear, while 67.5% experienced acute symptoms such as respiratory irritation and skin 
issues. Education was a signi!cant predictor of knowledge (p < 0.01). 

Naous A., Naja Z., Ramadan A., Kassem B., Tayon W., Abdelnabi M., Mansour L., 
Delbani Z., El-judri E., Zeidan A., Rajab M.

Radiology Case Reports

2025

20(4):2167-2174

Health and Wellbeing/Epidemiology of Communicable and Non-communicable disease

Regional

Interdisciplinary

Mycobacterium Tuberculosis (M. TB) and Mycobacterium Bovis (M. Bovis), constituents 
of the Mycobacterium Tuberculosis complex (MTBC), pose diagnostic challenges due to 
shared extrapulmonary manifestations. This case portrays a patient initially treated for 
a fungal infection after presenting with weight loss, anorexia, and positive fecal occult 
blood. Subsequent hospitalization for continuous fever, limb edema, and strawberry 
tongue led to a diagnosis of Kawasaki disease. Despite treatment, symptoms persisted, 
prompting further investigation culminating in a Crohn’s disease diagnosis and subsequent 
treatment initiation. However, symptom resolution remained elusive, prompting an urgent 
laparotomy where TB was con!rmed via biopsies, despite earlier negative TB tests. This 
case underscores the diagnostic intricacies between Intestinal TB and Crohn’s disease, 
emphasizing the necessity for heightened TB suspicion despite initial negative tests. The 
clinical overlap mandates meticulous diagnostic evaluations to avoid delayed or missed 
diagnoses.
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Impact of a Workshop on Medical Students’ Knowledge 
and Attitude towards Quality Improvement in 
Healthcare:  A Quasi-experimental Study

Financial Literacy and Wellbeing Among Medical 
Students, Residents, and Attending Physicians in 
Lebanon: Results from a Nationwide Multi-Centered 
Survey ARTICLE TITLE

ARTICLE TITLE

Taleb R., Abdallah R., Abou Chahine R., El Rawas S., Alwan Z., Mallah I.

Journal of University Teaching and Learning Practice

2025

DOI:10.53761/n12ef389

Health and Wellbeing/Medical Education

Only within BAU

Intradisciplinary

Quality improvement (QI) is any structured process aiming at improving patient safety, clinical 
effectiveness or patients’ experiences of healthcare. Literature reveals the importance of 
integrating QI into the medical curriculum. The faculty of medicine at Beirut Arab University 
(BAU) in Lebanon has introduced QI education in the curriculum to the !fth-year medical 
students since 2017. In Lebanon, little is known about the attitudes and knowledge of medical 
students towards the concepts of QI in health care. Therefore, this study aims to assess the 
knowledge and attitude of medical students at BAU towards QI. This was a longitudinal time-
series quasi-experimental study performed on !fth-year medical students at BAU throughout 
the academic year 2020-2021. All !fth-year medical students were targeted, each group 
during their family medicine rotation. Assessment of the attitude and beliefs and knowledge 
of QI was done using the BASIC-QI tool. The intervention consisted of !lling a questionnaire 
before the QI workshop, immediately after and 1 month after. As a result, the mean scores of 
each of the “Attitude and Beliefs Scale”, and the “Knowledge of QI Scale” both showed an 
increase right after and one month after the QI session with statistically signi!cant P-values 
of <0.001. Thus, given the favourable results of this study, we advocate that QI workshops 
be included in the curriculum of medical schools, and in such an interactive and hands-on 
format.

Jardaly M., Antoun J., Sakr R., Doumiati H., Shaarani I.

Inquiry (United States)

2024

61(1):1-11

Health and Wellbeing/Medical Education

National

Intradisciplinary

Financial wellbeing and !nancial literacy are crucial aspects of personal and professional 
lives, particularly in graduate medical education. Low !nancial literacy among healthcare 
professionals, including physicians, has been identi!ed as a concern, impacting job 
satisfaction, productivity, and burnout. Few studies have used validated methods, assessed 
!nancial wellbeing, or compared !nancial outcomes across the continuum of medical 
education and practice. This study aims to measure the !nancial wellbeing of healthcare 
professionals and trainees and its predictors using validated instruments on a nationwide 
scale in Lebanon. This is a multi-institutional cross-sectional study using an online survey 
using validated instruments, including the CFPB Financial Well-Being Scale and Lusardi and 
Mitchell’s “Big Five” !nancial literacy questions. The data was collected in April and May 
2020. The population includes medical students, residents, and practicing physicians in all 
six private medical schools and their af!liated medical centers in Lebanon. A total of 330 
responded, with a response rate of 20.7%. The !nancial wellbeing score (out of 10 was 
57.2 ± 9.7 before the !nancial crisis and dropped to 45.2 ± 10.1 during the country’s 
!nancial crisis. With a passing grade of 60%, 75.3% (195/259) failed the !nancial 
knowledge questions. Attending physicians outperformed students and residents/fellows 
regarding knowledge scores.

AUTHORS

JOURNAL

YEAR

PUBLICATION INFO

THEME / SUBTHEME

TYPE OF RESEARCH
COLLABORATION

NATURE OF PAPER

ABSTRACT

AUTHORS

JOURNAL

YEAR

PUBLICATION INFO

THEME / SUBTHEME

TYPE OF RESEARCH
COLLABORATION

NATURE OF PAPER

ABSTRACT

Conclusions
This study underscores the pressing need for tailored educational programs, accessible 
protective equipment, stricter regulatory frameworks, and environmental conservation 
strategies to reduce health risks and promote sustainable pesticide use.

 Financial wellbeing was positively associated with age, family socioeconomic status, and 
household income. It was negatively associated with the crowding index and agreement 
with the attitude of living for today and letting tomorrow take care of itself. Medical students, 
residents, and physicians in Lebanon had low !nancial literacy. Attending physicians have 
high !nancial wellbeing despite low !nancial literacy and lack of formal education. The 
COVID-19 pandemic and economic crisis adversely affected the !nancial wellbeing of all 
three groups.
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Nasopharyngeal Carriage, Antimicrobial Resistance, and 
Serotype Distribution of Streptococcus pneumoniae in 
Children Under Five in Lebanon: Baseline Data Prior to 
PCV13 Introduction

International Delphi Study on Developing Entrustable 
Professional Activities (EPAS) for Master’s Learners in 
Health Professions Education

ARTICLE TITLE

ARTICLE TITLE

Rafei., Zaylaa M., Diab M., Kassem I., El Omari K., Halimeh F., Moujaber G., Achour A., 
Ismail B., Mallat H., Hamze M., Dabboussi F., Osman M.

Antibiotics

2025

14(2):168-186

Health and Wellbeing/Epidemiology of Communicable and Non-communicable disease

National and International

Interdisciplinary

Background
The nasopharyngeal carriage of Streptococcus pneumoniae can be the source of transmission 
between humans and the starting step towards invasive pneumococcal diseases. Data on the 
carriage of pneumococci in children before and after the pneumococcal conjugate vaccines 
(PCV) integration in a country are essential for monitoring any change in pneumococcal 
carriage serotypes and their antimicrobial-resistance pro!les.

Methods
We investigated the epidemiology of S. pneumoniae carriage among children younger 
than !ve years old in Tripoli, Lebanon, in 2016, the same year of integration of PCV13 in 
the country’s Expanded Program on Immunization. Results: Of 104 participating children, 
57 (54.8%) gave a positive culture for S. pneumoniae. Antimicrobial susceptibility testing 
revealed that 26.3% of isolates were multidrug-resistant. Resistance was detected mainly 
against oxacillin (77.2%), tetracycline (29.8%), erythromycin (22.8%), trimethoprim-
sulfamethoxazole (22.8%), clindamycin (19.3%), minocycline (19.3%), and teicoplanin 
(1.8%). 

Hamed O., Verstegen D., Alsheikh G., Alqarni M., Taleb R., Rege N., Barua P., Cymet T., 
Shamim M., Hegazy M.

BMC Medical Education

2024

24(1):1-12

Health and Wellbeing/Medical Education

Regional and International

Interdisciplinary

Background
Competencies-based education has gained global recognition, emphasizing the need for 
educators to align educational outcomes with healthcare system requirements. However, 
limited literature exists on competency frameworks and Entrustable Professional Activities 
(EPAs) speci!c to health professions educationists, hindering the development of tailored 
Master’s programs.

Aim
This study aimed to develop a competency framework outlining the roles and functions for 
Master’s learners in Health Professions Education (MHPE) and identify the key EPAs that 
form the foundation of a task-based MHPE curriculum, along with the expected levels of 
entrustment.

Methods
An international Delphi study was conducted involving three rounds of surveys and qualitative 
discussions with an expert panel of health professions educationists from diverse contexts 
(n = 29). The Delphi technique, including open-ended and quantitative rating scales, was 
employed to reach consensus on the EPAs and their levels of entrustment. The !nal list of EPAs 
was validated using the EQual rubric.

Results
A total of 16 EPAs were identi!ed and validated, mapped to core and potential roles 
and functions of health professions educationists. There is less agreement on the level of 
entrustment that should be attained at the master level, resulting in EPAs that must be fully 
entrusted before graduation and others which need further development afterwards.
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Conclusion
The study presents a comprehensive competency framework and a set of EPAs tailored 
for MHPE programs, providing a structured approach to curriculum design and learner 
assessment. The !ndings underscore the importance of incorporating context-speci!c 
considerations and aligning educational objectives with the evolving roles and responsibilities 
of health professions educationists.
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The Possible Protective Role of Quercetin and Selenium 
Alone Versus in Combination on Carbamazepine-Induced 
Teratogenicity in Albino Rats: A Morphological and 
Histopathological Study

Reversible Sensorineural Hearing Loss in a Late 
Presentation of Acute Disseminated Encephalomyelitis: A 
Case Report

ARTICLE TITLE

ARTICLE TITLE

Kelada M. Mady B., E., M.,  M.,  Abd El Mottelib L.

Egyptian Journal of Histology

2025

DOI: 10.21608/ejh.2025.335330.2169

Health and Wellbeing/Women and Health

International

Interdisciplinary

Carbamazepine (CBZ) is a medication that is commonly used to treat trigeminal neuralgia, 
affective disorders, and primarily as an anticonvulsant, particularly by fertile women who 
need to use CBZ continuously throughout pregnancy and breastfeeding. CBZ can affect 
pregnancy and embryonic development since it crosses the placenta. A major challenge is 
!nding a protective agent against CBZ-induced teratogenicity that is effective, affordable, 
and has few adverse effects.
The aim of the study is to assess the possible effect of Quercetin and Selenium alone and 
in combination on the prevention of CBZ-induced teratogenicity in adult albino rats.

Materials and methods
The present study was conducted on adult female albino rats (n=30) Mating with adult 
male albino rats (n=15) in standard caging conditions. The female rats were randomly 
divided into !ve groups: (Control group, CBZ-treated group, CBZ-Quercetin-treated group, 
CBZ-Se-treated group, and CBZ-Combined QC & Se-treated group). Pregnant rats were 
subjected to ultrasound examinations to assess their pregnancy status. 

Haddada L., Khalifeh S., Koleilat N., Hnaini M.

Act Oto-LaryngoLogica Case Reports

2025

10(10):136-142

Health and Wellbeing/Epidemiology of Communicable and Non-communicable disease

National

Intradisciplinary

Acute disseminated encephalomyelitis (ADEM) is a demyelinating disease of the central 
nervous system. It presents with a variety of symptoms including fever and encephalopathy. 
Hearing loss is a rare symptom. We present a 10-year-old girl who exhibited late-onset 
isolated hearing loss following an episode of ADEM that had not been treated. Initially, 
she displayed classical symptoms, but her hearing loss became the predominant concern 
weeks later, so intravenous corticosteroids were given. Remarkably, this treatment resulted 
in a signi!cant partial reversal of her hearing ability. This highlights the potential for 
hearing loss as a late complication of ADEM. 
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Serotyping analysis identi!ed 14 distinct serotypes, with only 31.3% and 50% of isolates 
corresponding to vaccine serotypes covered by PCV13 and PCV20, respectively. The most 
common serotypes were 11A, 19F, 23A, and those of serogroup 24 (Sg24) accounted for 
37.5% of the serotyped isolates.

Conclusions
Our !ndings have revealed the circulation of a pool of pneumococci isolates with high levels 
of antibiotic resistance and different degrees of likelihood of causing invasive diseases in 
children under !ve years old in Tripoli in 2016. The overall limited PCV13 vaccine coverage 
in this study highlighted the need for vaccines with greater coverage in the immunization 
programs in Lebanon. Longitudinal national studies investigating the carriage of pneumococci 
in children are required to further assess the impact of the PCV vaccine on pneumococci 
carriage in children and steer new vaccine development.

The improvement following corticosteroid therapy suggests that in"ammation may play 
a critical role in the pathophysiology of auditory dysfunction. Our review of literature 
indicates a limited number of similar reports, underscoring the rarity and clinical 
signi!cance of this symptom. This case adds valuable insight into the spectrum of ADEM 
and its atypical presentations.

ABSTRACT ABSTRACT
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Sacrifaction and removal of uterine horns were carried on GD18. The mortality rate was 
calculated, and the external morphology of embryos was examined under the dissecting 
microscope. A double staining technique for the skeleton of the embryos was used. 
Each embryo skeleton was examined by dissecting microscope and photomicrographs 
documenting the results were taken.

Results
CBZ-treated groups showed morphological and skeletal anomalies. The CBZ-Quercetin-
treated group and CBZ-Combined QC & Se-treated group showed decreased incidence 
of both morphological and skeletal anomalies.

Conclusion
Quercetin seems to have protective effects against CBZ-induced teratogenicity.

ABSTRACT
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Accuracy and Reliability of Anatomical Landmarks 
Compared Between 3D Facial Scanning and CBCT 
Radiographs: A Comparative Study

ARTICLE TITLE

Sakhita M., Aboelsaad N., Osman A.

International Arab Journal of Dentistry

2025

16(1):66-76

Science and TechnologyTowards Digital Dentistry 

Only within BAU

Intradisciplinary

Background 
Facial soft tissue evaluation is an important key for the overall patient diagnosis, treatment 
planning, and long-term prognoses. 3D patient imaging can be an alternative way to 
de!ne the face providing the clinician with more accurate details, in comparison to the 
2D imaging of soft tissues. 

Objective
The objective of this study was to evaluate the accuracy and reliability of anatomical 
landmarks comparing the 3D facial scanning with the CBCT radiographs. Materials and 

Methods
The study was a comparative, crossover and descriptive study. Thirty patients (12 males 
and 18 females) with 15 to 30 years with a mean age of 22.6 years, who needed 
orthodontic treatment were recruited from the outpatient clinics, Faculty of Dentistry, Beirut 
Arab University. All patients had a CBCT radiograph at the beginning with a natural head 
position and relaxed lips. After that, the patient had 3D facial scanning using the same 
radiographing machine.Results: The data collected from the 3D facial images and full 
skull CBCT radiographs were reliable and consistent for most of the measured parameters 
with Cronbach’s alpha values of 0.870. However, the mouth width parameter exhibited 
the largest Dahlberg error of 4.08, suggesting substantial variability between the two 
methods for this parameter. Furthermore, the concordance correlation coef!cient (CCC) 
indicated a positive correlation between the CBCT radiograph and facial scanning for 
most parameters (average of 0.9). The Bland-Altman revealed a moderate agreement 
between both sets of scanned measurements with con!dence band range (2 and -2), with 
exceptions, the average mouth width distance (-3.40667). 
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Automatic Detection of Temporomandibular Joint 
Osteoarthritis Radiographic Features Using Deep 
Learning Arti!cial Intelligence. A Diagnostic Accuracy 
Study

AI and Radiologist Assessments on the Prevalence 
of TMJ Osteoarthritis Using Radiographic Images: A 
Comparative Study

ARTICLE TITLEARTICLE TITLE

Mourad L., Aboelsaad N., Talaat W., Fahmy N., Abdelrahman H., El-Mahallawy Y.

Journal of Stomatology, Oral and Maxillofacial Surgery

2024

126(4):1-9

Science and Technology/Towards Digital Dentistry 

Regional and International

Interdisciplinary 

Objective 
The purpose of this study was to investigate the diagnostic performance of a neural network 
Arti!cial Intelligence model for the radiographic con!rmation of Temporomandibular Joint 
Osteoarthritis in reference to an experienced radiologist.

Materials and methods
The diagnostic performance of an AI model in identifying radiographic features in 
patients with TMJ-OA was evaluated in a diagnostic accuracy cohort study. Adult patients 
elected for radiographic examination by the Diagnostic Criteria for Temporomandibular 
Disorders decision tree were included. Cone-beam computed Tomography images were 
evaluated by object detection YOLO deep learning model. The diagnostic performance 
was veri!ed against examiner radiographic evaluation.

Mourad L., Abo El Saad N., El Mahallawy Y.

International Arab Journal of Dentistry

2024

15(2):77-89

Science and Technology/Towards Digital Dentistry 

Regional

Interdisciplinary

Objective
This study aims to address the signi!cant discomfort and functional impairment associated 
with temporomandibular joint osteoarthritis (TMJOA), which negatively impacts the quality 
of life. It emphasizes the importance of prompt diagnosis and explores the potential of an 
Arti!cial Intelligence (AI) system to enhance TMJOA diagnosis.

Methods 
The prevalence of TMJ OA was evaluated using 3 diagnostic tools: the gold standard, 
the AI model, and an examiner. In total, 132 patients who performed 190 cone-beam 
computed tomography (CBCT) images were included.

Results 
The prevalence of TMJ OA was 62.11% using the gold standard, 63.68% using the 
AI model, and 58.42% when assessed by the examiner. No gender variation in TMJ 
OA diagnosis was reported (p-value>0.05). Age variations were reported with the gold 
standard and the examiner diagnosis. When compared to the gold standard, the AI 
model had remarkable sensitivity (97.46%) and speci!city (91.67%).
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Conclusion
There was a strong positive linear relationship between the two approaches in the majority 
of the parameters. However, the mouth width parameter revealed a moderately linear 
relationship between the two approaches.

Conclusion 
The AI model shows promise in enhancing the accuracy of TMJOA diagnosis, offering 
potential bene!ts for early detection and improved patient outcomes.

ABSTRACT ABSTRACT
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Calcium and Microhardness Quanti!cation in Healthy 
and Fluorotic Dentin Conditioned with a Self-Etching 
System: An In Vitro Study

ARTICLE TITLE

Gonzaga J., Monjarás A., Hardan A., Alonso N., Suárez C., Nassar N., Holiel A., 
Haikel N., Bourgi R.

Dentistry Journal

2025

13(4):168-180

Health and Wellbeing/Esthetics and Oral Rehabilitation 

International

Interdisciplinary
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Results 
The differences between the AI model and examiner were non-signi!cant statistically, 
except in the subcortical cyst (P=0.049*). AI model showed substantial to near-perfect 
levels of agreement when compared to those of the examiner data. Regarding each 
radiographic phenotype, the AI model reported favorable sensitivity, speci!city, accuracy, 
and highly statistically signi!cant Receiver Operating Characteristic (ROC) analysis 
(p<0.001). Area Under Curve ranged from 0.872, for surface erosion, to 0.911 for 
subcortical cyst.

Conclusion
AI object detection model could open the horizon for a valid, automated, and convenient 
modality for TMJ-OA radiographic con!rmation and radiomic features identi!cation with 
a signi!cant diagnostic power.

Background
Dental "uorosis can affect the micromorphology of dentin, a fact that could present 
constraints relating to the structural, mechanical, and chemical stability of dentin when it 
is demineralized in operative maneuvers. Introduction: The aim of this article is to quantify 
the amount of calcium and the microhardness of both a healthy and a "uorotic dentin 
through conditioning with a two-step self-etching system (Optibond Versa, Kerr, CA, USA). 

Methods
Dentin samples were obtained from healthy molars diagnosed with mild, moderate, and 
severe "uorosis. The amount of calcium was quanti!ed utilizing an atomic absorption 
spectrophotometer. The hardness was evaluated using a Vickers durometer. Two dentin 
samples from each study group were examined using scanning electron microscopy 
(SEM). 

Results
A one-way analysis of variance (ANOVA) and Tukey–Kramer test were applied as post 
hoc tests for determining the differences in calcium values between the study groups and 
to show the difference in the hardnesses evaluated. The Student’s t-test was applied to 
related samples. The level of signi!cance was set at p &lt; 0.05. Statistically signi!cant 
results were obtained for the amount of calcium and microhardness of the healthy dentin 
group. The SEM images demonstrated irregular etching patterns in the "uorotic dentin, 
indicating potential bonding challenges. 

Conclusion
In conclusion, there is a lower amount of calcium and a signi!cant reduction in 
microhardness in healthy dentin when applying the self-etching system compared to 
"uorotic dentin. Fluorotic dentin is more resistant to demineralization, which may in"uence 
adhesive bonding strategies. Clinicians should consider adjusting conditioning protocols 
for optimal adhesion in "uorotic teeth.

ABSTRACT ABSTRACT
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Ef!ciency of Platelets Rich Fibrin (PRF) in the Treatment of 
Alveolar Osteitis and the Subsequent Bone Formation (A 
Randomized Controlled Clinical Study)

Cephalometric Evaluation of the Pharyngeal Airway 
in Relation to The Vertical Facial Pattern in Class II 
Malocclusion: Cross-Sectional Descriptive Study

ARTICLE TITLEARTICLE TITLE

Zein O., Arakji H., Aboelsaad N., Fahmy M.

Annali di Stomatologia

2025

DOI:10.59987/ads/2025.2. 149-157 

Science and Technology/Towards Digital Dentistry 

Only within BAU

Intradisciplinary

Alveolar osteitis is the most common post-operative complication after dental extraction, 
with severe pain as the main complaint of patients. This study aimed to evaluate the 
effectiveness of platelet-rich !brin in treating alveolar osteitis. The study scope included 
pain reduction, clinically assessed tissue healing, and radiographically evaluated socket 
bone formation. A total of 20 patients presenting with alveolar osteitis were included in the 
study. Ten of them were treated using Alveogyl as a control group, and 10 were patients 
treated using platelet-rich !brin as a study group. The evaluation of pain reduction using the 
Visual Analogue Scale (VAS), gingival healing using the Landry Healing Index, and bone 
formation in the socket using standardized periapical x-rays at baseline, 3 months, and 6 
months follow-up. Results showed signi!cant relief of pain, resolution of in"ammation, and 
bone formation in both groups. PRF was more effective in promoting healing compared 
to Alveogyl. The Alveogyl group experienced a better outcome, with complete elimination 
of pain. Bone formation was equal between the two groups, with a slightly higher density 
in the PRF group. Both treatment modalities demonstrated exemplary performance in 
treating alveolar osteitis, as evidenced by pain reduction, resolution of in"ammation, and 
bone formation. Although PRF showed better tissue healing and signi!cantly more bone 
formation, alveogyl remains faster in pain reduction, which is the primary concern of 
patients presenting with alveolar osteitis. 

Harb Z., Osman A.

Egyptian Orthodontic Journal 

2025

67(1):87-100

Health and Wellbeing/Management of Musculoskeletal Disorders 

National

Intradisciplinary

Objective  
To determine the relationship between skeletal malocclusion and upper pharyngeal airway 
space in the United Arab Emirates population using linear cephalometric measurements.

Material and Methods  
A retrospective cross-sectional study was performed on lateral cephalogram radiographs 
acquired from the University Dental Hospital. Through convenience sampling, 70 lateral 
cephalograms were selected from 200, meeting the inclusion criteria for this study. Study 
subjects were divided into three groups: Class I (n=2S), Class II (n=2l), and Class III 
(n=24). The study groups were compared based on the linear upper pharyngeal airway 
space measurements.

Results 
The three groups observed signi!cant differences between the upper pharyngeal airway 
measurements. No differences in parameters were noted within the male and female study 
subjects. A highly signi!cant difference (p<0.00l) in the Palatal Pharyngeal Distance was 
observed among the groups. Similarly, when the mean Middle Pharyngeal Distance and 
mean Inferior Pharyngeal Distance were compared among the three study groups, a 
highly signi!cant difference (p<0.001 and p<0.004, respectively) was observed.

Conclusion  
The highest variation in the linear dimensions of the upper pharyngeal airway space 
among the different skeletal malocclusion was observed in the Nasopharynx, Skeletal 
Class III having the most prominent dimensions followed by Class I and the least in Class 
II skeletal malocclusion.
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Effectiveness of Surface Treatments on the Bond Strength 
to 3D-Printed Resins: A Systematic Review and Meta-
Analysis

Effect of Gold Nanoparticles on Oxidative Stress Induced 
in Parotid Salivary Glands of Rats by Iron Overdose 
(Histological, Immunochemical, and Transmission 
Electron Microscope Study)

ARTICLE TITLE

ARTICLE TITLE

Bourgi R., Etienne O., Holiel A., Cuevas-Suárez C., Hardan L., Roman T., Flores-Ledesma 
A., Qaddomi M., Haikel Y., Kharouf N.

Prosthesis

2025

7(3):56-74

Health and Wellbeing/Esthetics and Oral Rehabilitation 

International

Interdisciplinary

Objectives 
The widespread adoption of three-dimensional (3D)-printed resins in restorative dentistry 
has introduced signi!cant challenges in establishing strong and lasting bonds with resin-
based cements. Despite the development of numerous surface treatment techniques 
designed to improve adhesion, a clear consensus on the most effective approach remains 
elusive. This systematic review and meta-analysis critically examined the impact of various 
surface treatment protocols on the bond strength of 3D-printed resins. By comparing 
treated versus untreated surfaces, the study aimed to determine the most reliable strategies 
for enhancing adhesion, ultimately offering evidence-based guidance to inform clinical 
decision-making. 

Nawar L., El Sawa A., Samir H., elsawy M., Abdelfattah H.

Alexandria Dental Journal

2025

DOI: 10.21608/adjalexu.2025.350905.1584

Health and Wellbeing/Oral Health Related Quality of Life

Regional

Intradisciplinary

Introduction
One of the most studied nanomaterials is gold nanoparticles, which have a lot of potential 
for use in biology, chemistry, and medicine.

Objectives 
To evaluate the effect of AuNPs on oxidative stress induced in rats’ parotid salivary glands 
by induced iron overdose.

Materials and methods 
Twenty-four male albino rats (180-200 gm in weight) were randomly divided into 3 equal 
groups: Group 1 (control group) received 1 ml distilled water intraperitoneally (IP), Group 
2 (Iron group) rats were injected Intraperitoneally with 500mg/kg of iron and Group 3 
(Iron + AuNPs group) rats were treated intraperitoneally with 20 to 50 nm AuNPs (5mg/
kg/daily) in addition to 500mg/kg of iron. After 4 weeks the animals were euthanized; 
the parotid glands were dissected out and the effect of iron and AuNPs was evaluated 
using light, transmission electron microscope, histomorphometry and immunohistochemical 
blood analysis.

Results 
Regarding the iron group, there were notable changes in the parotid glands’ histological 
appearance. The serous acini showed disruption in their outline and showed empty 
vacuoles inside it. As for the percentage of surface acini, there was signi!cance difference 
between groups. Interpretation of Parotid Salivary glands in Group III (Iron+ AuNP Group) 
showed restoration of the integrity of serous acini with reduced vacuolization. The TEM 
examination observed severe changes in groups II and III regarding their organelles and 
vacuoles number.
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Conclusion 
Intraperitoneal injection of AuNPs has been shown to lead to therapeutic effect of the 
parotid salivary glands.
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Evaluation of Endocan Biomarker Levels in Peri-Implant 
Crevicular Fluid of Healthy and Diseased Peri-Implant 
Sites: A Cross-Sectional Study

ARTICLE TITLE

Awad A., Abou Khadr M., Abdelhady S., Abdelaziz R.

BMC Oral Health

2025

DOI: 10.1186/s12903-025-06633-8

Health and Wellbeing/Oral Health Related Quality of Life

National and Regional

Interdisciplinary

Objective
This investigation evaluates Endothelial Cell-Speci!c Molecule-1 (Endocan), an endothelial-
derived protein, for its capacity to discriminate between healthy and pathological peri-
implant tissues and its diagnostic potential in peri-implant disease.

Materials and methods 
This cross-sectional investigation analyzed 62 peri-implant sites from 62 individuals, 
including 31 healthy sites, chosen according to clinical and radiographic parameters 
based on 2017 consensus recommendations. Collection of peri-implant crevicular "uid 
(PICF) utilized paper point methodology, with Endocan quanti!cation performed through 
enzyme-linked immunosorbent assay (ELISA) techniques. Statistical analysis included 
multivariable linear regression models to evaluate associations between disease status 
and Endocan levels, adjusting for demographic factors.

Results 
Endocan levels demonstrated a clear disease progression pattern. Healthy sites showed the 
lowest levels (643.66 ± 128.49 ng/L), while peri-implantitis sites exhibited signi!cantly 
elevated concentrations (841.83 ± 62.72 ng/L, p < 0.001). Peri-implant mucositis 
sites (671.99 ± 133.00 ng/L) were not signi!cantly different from healthy sites (p = 
0.757). Modeling demonstrated that peri-implantitis exhibited signi!cant correlation with 
increased Endocan concentrations (B = 187.74, p < 0.001), while peri-implant mucositis 
showed no signi!cant association (p = 0.431). Additionally, younger age, female sex, 
and smoking were independently associated with higher Endocan concentrations.
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Methods 
This review identi!ed relevant studies through a comprehensive search of MEDLINE via 
PubMed, Web of Science, Scielo, Scopus, and EMBASE databases, supplemented by 
manual reference checks, to identify in vitro studies published up to February 2025. 
Studies assessing the bonding of 3D-printed resins following various surface treatments 
and bonding protocols were included. Data on bond strength outcomes, such as shear 
bond strength, microtensile bond strength, and microshear bond strength, were extracted. 
Data extraction included study details, type of 3D-printed resin and printing technology, 
surface treatment protocols, bond strength testing methods, storage conditions, and 
results. The quality of included studies was assessed using the ROBDEMat tool. Meta-
analyses were performed using the Review Manager Software (version 5.4, The Cochrane 
Collaboration, Copenhagen, Denmark), with statistical signi!cance set at p < 0.05. 
Statistical heterogeneity among studies was evaluated using the Cochran Q test and the 
I2 inconsistency test. 

Results 
Nine studies met the criteria for qualitative analysis, with eight included in the meta-
analysis. The !ndings revealed that surface treatment protocols signi!cantly enhanced 
the immediate bond strength to 3D-printed resins (p = 0.01), with only sandblasting and 
silane demonstrating a statistically signi!cant effect (p < 0.007). Similarly, after aging, 
surface treatments continued to improve bond strength (p = 0.01), with sandblasting 
and hydro"uoric acid being the only methods to produce a signi!cant increase in bond 
strength values (p < 0.001). 

Conclusions
This meta-analysis underscores the importance of combining mechanical and chemical 
surface treatments, especially sandblasting and silane application, to achieve reliable 
and durable bonding to 3D-printed resins.

ABSTRACT
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Three-Dimensional Analysis of Dental Arch Form in 
Relation to the Vertical Facial Pattern in Class I Patients: 
A Cross-Sectional Study

The Ef!cacy of Oral Dexamethasone in the Management 
of Symptomatic Irreversible Pulpitis Without Pulpotomy: 
A Non-Randomized Clinical Trial

ARTICLE TITLE

ARTICLE TITLE

Droubi A., Gad I., Osman A.

International Arab Journal of Dentistry

2025

16(2025):46-55

Science and Technology/Towards Digital Dentistry

International

Intradisciplinary

Chehab S., Abiad R., Nasr L., Sacre H., Salameh P., Chamseddine R., Zouein R.,
Hardan L., Kharouf N., Bourgi R., El Hachem R.

Surgeries (Switzerland)

2025

6(1):1-12

Health and Wellbeing/Clinical Pharmacy and Practice

National and International

Multidisciplinary

Background
Irreversible pulpitis is a severe in"ammation of the dental pulp. The purpose of this 
clinical trial was to evaluate the effectiveness of an inferior alveolar nerve block (IANB) 
injection followed by oral dexamethasone administration in reducing the pain associated 
with symptomatic irreversible pulpitis (SIP) in mandibular molars, without performing 
conventional pulpotomy.

Methods
A sample of 80 subjects suffering from acute pain due to SIP on a mandibular molar were 
assigned to the dexamethasone group, who received an IANB injection followed by one 
oral dose of 4 mg of dexamethasone during the emergency visit followed by one dose 
of 4 mg after 8 h, or the control group, who received a conventional pulpotomy. Both 
groups received complete endodontic treatment after !ve to six days. The intensity of the 
preoperative pain and pain levels were measured in both groups at different times after 
each intervention. 
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Conclusions 
Endocan demonstrates speci!city as a biomarker for peri-implantitis, showing capacity 
to differentiate advanced peri-implant pathology from healthy tissues and peri-implant 
mucositis. These results suggest Endocan’s potential utility for disease staging and 
monitoring in peri-implant care, providing a foundation for biomarker-based diagnostic 
approaches in implant dentistry.

The Mann–Whitney U test was used to compare the pain scores between the groups at the 
same time point, while Friedman’s test was used to compare the pain scores between the 
four time points within the same intervention group, followed by the Bonferroni correction 
for multiple pairwise comparisons. Success was determined when the pain score on the 
visual analogue scale (VAS) was 20 or lower. 

Results 
A survival analysis was conducted, where the event was considered as the disappearance 
of symptoms (or success: pain score & 20). For both groups, the pain signi!cantly decreased 
8 h postoperatively (p < 0.05). The success rates at 8 and 12 h were signi!cantly higher 
in the dexamethasone group compared to the control group (p = 0.05). However, the 
pain scores at 24 h remained comparable. 
Conclusions: 
An IANB injection followed by 8 mg of oral dexamethasone could reduce pain signi!cantly 
in patients with SIP without performing conventional pulpotomy. The oral administration 
of dexamethasone could therefore be a valuable strategy to temporarily alleviate SIP 
symptoms until de!nitive treatment becomes feasible. Dexamethasone is a temporary pain 
management strategy rather than a replacement for pulpotomy.

ABSTRACT ABSTRACT
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Introduction
Understanding the relationship between dental arch form and vertical facial pattern 
is crucial in orthodontic diagnosis and treatment planning. Variations in vertical facial 
morphology can in"uence dental arch form, which in turn impacts the effectiveness and 
stability of orthodontic interventions.

Objective
The study explores the associations between dental arch form with the different vertical 
facial patterns, including hyperdivergent, normodivergent, and hypodivergent patterns in 
skeletal Class I patients. Materials and Methods: A cross-sectional observational design 
was employed to examine a sample of 48 patients with skeletal Class I seeking orthodontic 
treatment; of which 24 males and 24 females. Each patient was categorized into one of 
three groups: hyperdivergent, normodivergent, or hypodivergent. Digital intraoral scans 
were used to analyze the dental arch form, including arch width, depth, length, and shape. 
Cephalometric radiographs were utilized to classify the vertical facial pattern. Statistical 
analyses, including ANOVA and post hoc Tukey’s tests, were performed to investigate the 
relationships between dental arch form and vertical facial pattern variables.

Results 
The analysis revealed a signi!cant association between dental arch width (speci!cally 
intercanine and interpremolar widths) and vertical facial patterns. Patients with 
hyperdivergent facial patterns had signi!cantly narrower dental arches compared to 
those with normodivergent or hypodivergent patterns. No signi!cant associations were 
found between intermolar width or arch length and vertical facial patterns. In females, a 
signi!cant correlation was observed between palatal height and vertical facial patterns, 
with higher palatal height linked to increased vertical facial dimensions. High-angle facial 
patterns were associated with a ‘V’-shaped arch form, while low-angle patterns typically 
displayed an ovoid arch form. Additionally, males exhibited signi!cantly larger dental 
arch widths compared to females.

Conclusion
Signi!cant associations were identi!ed between dental arch widths (especially intercanine 
and interpremolar widths) and vertical facial patterns, with hyperdivergent facial patterns 
linked to narrower dental arches. In females, a signi!cant correlation was observed 
between palatal height and vertical facial patterns, with higher palatal height associated 
with increased vertical facial dimensions. Furthermore, males had signi!cantly larger 
dental arch widths compared to females.

ABSTRACT
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A Multinational Cross-Sectional Study on Knowledge, 
Attitudes, and Practices Towards Magnesium 
Supplements

ARTICLE TITLE

Abutaima R., Barakat M., Thiab S., Sawan H., Amer M., Alzayer R., Abdelaziz D., N., 
Saleh F., Abu Dayyih W.

Frontiers in Pharmacology

2025

16(2):12-21

Health and Wellbeing/Medical Education  

National and Regional

Interdisciplinary 

Background
Magnesium is a vital mineral with a crucial role in different biochemical reactions. There is 
a contradicting evidences about its role in maintaining bone, muscle and cardiovascular 
health. Recently, magnesium supplements gained attention due to claimed effectiveness in 
improving sleep quality and relieving muscle spasm.

Aim 
This study aimed to assess Arab communities’ knowledge, attitudes and practices 
regarding magnesium supplementation.
Methods: 
A cross-sectional self-administered survey was disseminated to collect responses from 
different Arab countries. Descriptive statistics were calculated for demographics. Data 
normality was assessed using Shapiro-Wilk test. Associations between sociodemographic 
variables and knowledge, attitudes and practices were explored using simple and multiple 
linear regression. Signi!cance level was considered at p < 0.05.

Results
A total of 1,445 responses were collected. Mean (±SD) knowledge scores were low 8.61 
± 5.9. Eighty seven percent recognized magnesium role in alleviating muscle spasm and 
sleep disorders (83%). Magnesium citrate was the mostly used magnesium salt (37.43%). 
Neutral attitudes were observed with a mean score of 3.02 ± 0.66. Only 31.8% reported 
using magnesium supplements, 36.1% of them received a medical consultation. Having 
poly cystic ovary (p = 0.033), relying on scienti!c articles (0.004), receiving pharmacist 
consultation (p = 0.019) signi!cantly associated with higher knowledge.
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A Systematic Review of Preclinical Studies on Therapeutic 
Potential of Mesenchymal Stem/Stromal Cells and their 
Secretome in Bacterial Infections

ARTICLE TITLE

Ali L., Shaaban F., Sokhn E., Saleh F.

Stem Cell Research and Therapy

2025

16(1):3-30

Health and Wellbeing/Illness and Therapy 

Only within BAU

Multidisciplinary

Background 
Bacterial infections are a globally growing health issue, with an estimated 7.7 million 
deaths attributed to these infections worldwide. These life-threatening infections, primarily 
linked to antimicrobial resistance, are dif!cult to treat, and the growing reliance on last-
resort antibiotics is exacerbating the problem. For this reason, numerous preclinical studies 
have been conducted using mesenchymal stem/stromal cells (MSCs) and their secretome 
as an alternative new therapeutic strategy for treating bacterial infections. However, these 
studies exhibit substantial disparities, often due to the lack of a consensus de!nition for 
MSCs and the broad variability in their reported characteristics. Thus, the purpose of this 
systematic review was to summarize studies that have used various sources of human 
MSCs and their secretome to treat bacterial infection in rodent models, to present an 
overview of evidence to proceed with clinical studies.
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Conclusion
Despite the huge debate regarding magnesium bene!ts in maintaining muscle, bone health 
and improving sleep quality, this study found that there is a signi!cant gap in knowledge 
and neutral attitude towards magnesium supplementation in Arab communities. These 
!ndings emphasizes the need for educational campaigns targeting the public on the 
rationale use of supplements.

Methods 
This systematic review was registered with PROSPERO and conducted following the 
Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines. 
Using search terms related to “mesenchymal stem cells”, “mesenchymal stromal cells” as 
recommended by ISCT, “bacterial infections”, and “therapy”, candidate articles were 
identi!ed through the PubMed database, and data were gathered using a narrative 
approach.

Results 
Of the 517 articles retrieved, only thirty-seven studies met the inclusion criteria, and 
their analysis revealed several main !ndings. Human MSCs demonstrated positive effects 
mainly in decreasing bacterial load, reducing injuries, and improving the overall survival 
rate in rodents, with bone marrow-derived MSCs being the most used and effective type. 
All studies demonstrated that MSCs and their secretome can modify and enhance the 
immune response in rodents after bacterial infection.

Conclusions 
This study showed that employing both stem cell-based and cell-free therapies for the 
treatment of bacterial infections has signi!cant results in preclinical studies, offering 
promising potential as alternative treatment options. However, the !ndings are based solely 
on rodent models and the absence of donor-related investigations, which signi!cantly 
limit the translation of results to clinical settings. Additionally, the persisting heterogeneity 
of MSCs remains a key hurdle, underscoring the necessity for further research before 
considering clinical implementation.

ABSTRACT ABSTRACT
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Acceptability of Veggie Bread Among Lebanese AdultsA Systematic Review to Identify Assessment Instruments 
for Social Isolation or Loneliness in Adults with Heart 
Failure

ARTICLE TITLEARTICLE TITLE

Asma Chanbour, Hassan H., Kreidieh D., Khazaal S., Osaili T.,
El Omari K., El Darra N.

Frontiers in Public Health

2025

13(2025):1-12

Health and Wellbeing/Illness and Therapy 

International

Interdisciplinary 

Bread is a staple food in Lebanon, but traditional re!ned wheat bread lacks essential 
nutrients. Incorporating vegetables as functional ingredients has gained interest in 
enhancing its nutritional pro!le. This study aimed to assess Lebanese adults’ willingness 
to adopt veggie bread, given its novelty in Lebanon. An English-Arabic survey was 
administered to 750 Lebanese adults to evaluate bread consumption and their 
willingness to switch to veggie bread. Statistical analyses included frequency distribution, 
response percentages, internal consistency (Cronbach’s alpha), and the Chi-square 
test for independence to examine associations between sociodemographic factors and 
willingness to switch. Four veggie breads were obtained and a sensory evaluation was 
conducted with 50 panelists using hedonic ranking, preference ranking, and food action/
attitude rating tests. The sociodemographic pro!le of the 750 participants revealed a 
predominance of females (82.1%), with the majority being young adults aged 18–30 
years (47.3%). The study found that freshness (64%), use-by-date (65.3%), and taste 
(60.7%) were the most important factors in bread selection, with price rated as “very 
important” by 28.5% of participants. The study found that 51.2% valued !ber addition 
in bread, 37.5% considered veggie bread healthier, and 52.8% would switch to veggie 
bread if it offered more nutrients. Statistical analysis revealed signi!cant associations 
between sociodemographic factors and participants’ willingness to switch to veggie 
bread. Education, occupation, income, and family size in"uenced perceptions of veggie 
bread’s safety, health bene!ts, and appeal. Carrot bread received the highest acceptance 
and preference, followed by spinach and cabbage bread, while beetroot bread had the 
lowest acceptance. These results were statistically signi!cant, as indicated by the Chi-
square test (p < 0.008) for the hedonic ratings and p < 0.001 for the preference ranking. 
Out of 50 panelists, the majority expressed positive attitudes toward veggie bread, with 
17 stating they would eat it at every opportunity and 12 frequently. This study highlights 
the growing interest in veggie bread among Lebanese adults, with signi!cant factors such 
as health bene!ts and nutrition in"uencing their willingness to switch.

William S., McDonagh J., Allida S., Kasa A., Patterson C., Deek H., Moxham L.,
Wand T., Ferguson C.

npj Cardiovascular Health 

2025

DOI:10.1038/s44325-025-00044-y

Health and Wellbeing/Prevention and Health Promotion in Health Sciences

International

Intradisciplinary

Social isolation and loneliness are frequently associated with heart failure. It is unclear 
how these constructs are assessed in adults living with heart failure which warrants further 
exploration. This review aimed to identify how social isolation and loneliness is assessed 
in adults living with heart failure. This is a systematic review reported according to PRISMA 
and registered in Prospero on 18 March 2024 [CRD42024518571]. The bibliographic 
databases, MEDLINE, CINAHL, and Scopus were searched from inception to 20 March 
2024. Original quantitative studies assessing loneliness and/or social isolation of adults 
living with heart failure using a patient-reported instrument and written in English language 
were included. The Joanna Briggs Institute Critical Appraisal checklists were used to 
assess the quality of included studies. The results were presented narratively. Thirty studies 
(17 cohort studies, 9 cross-sectional studies, 2 RCTs, and 2 case control) with 529,665 
participants (mean age ranged from 52 to 83 years, 57% were women) were included. 
The University of California Los Angeles Loneliness Scale was the most commonly used 
instrument to assess loneliness while composite measures of network size and frequency 
of social contacts were the most commonly used to assess social isolation in adults 
living with heart failure. Social isolation and loneliness exert deleterious effects on both 
mental and physical health, signi!cantly diminishing life satisfaction. The improved use 
of social isolation and loneliness assessment instruments may contribute to more effective 
interventions, ultimately enabling care that may enhance the health outcomes and quality 
of life of adults living with heart failure.
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Adulteration and Quality Assessment of Tomato Paste: A 
Study of the Lebanese Market

Acceptance of AI-Powered Chatbots Among 
Physiotherapy Students: International Cross-Sectional 
Study

ARTICLE TITLE

ARTICLE TITLE

Habib F., Khazaal S., Yazbeck E., Debs E., Sunoqrot S., Louka N., El Darra N.

Frontiers in Nutrition

2025

12(2025):1-9

Health and Wellbeing/Illness and Therapy 

International

Interdisciplinary 

Food adulteration has emerged as a signi!cant global issue, impacting consumer 
health and fair-trade practices. This study aimed to evaluate the quality and potential 
adulteration with starch in tomato paste products available in the Lebanese market. A 
total of 41 local and imported tomato paste samples, without starch declarations, were 
collected from the Lebanese market and analyzed for starch usage and various quality 
parameters (total soluble solids, Bostwick consistency, viscosity, titratable acidity, color, 
and dry matter content), as well as compliance with Libnor and Codex Alimentarius 
standards. Results revealed that 37% of samples failed to meet starch usage standards, 
and 27% did not comply with the required total soluble solids (>24%), while all samples 
complied with acidity standards (<7%). Compliant samples had signi!cantly higher 
values for total soluble solids, acidity, dry matter, and color compared to non-compliant 
ones (p < 0.01). A comparison of local and imported tomato paste products showed 
no signi!cant differences in physicochemical properties, color, shelf life, or price, with 
parameters being similar across samples. Among local samples, 48% did not comply with 
the starch usage standard, and 26% failed to meet the required total soluble solids level. 
In contrast, imported samples adhered to starch usage standards, although 30% did not 
comply with TSS levels. This study highlights the prevalence of adulteration in local and 
imported tomato paste products in Lebanon and calls for further enforcement measures to 
ensure consumer protection and fair trade.

El-Sobkey S., Kelini K., ElKholy M., Abdeldayem T., Abdallah M., Mohamed D., Fawzy 
A., Ahmed Y., El Khatib A., Khalid H., Shaik B., Anjos A., Alharbi M., Fathy K.,
Takey K.

JMIR Medical Education

2025

11(2025):1-13

Health and Wellbeing/Medical Education  

International

Intradisciplinary 

Background
Arti!cial intelligence-powered chatbots (AI-PCs) are increasingly integrated into 
educational settings, including health care disciplines. Despite their potential to enhance 
learning, limited research has investigated physiotherapy (PT) students’ acceptance of this 
technology.

Objective 
This study aims to assess undergraduate PT students’ acceptance of AI-PCs and to identify 
personal, academic, and technological factors in"uencing their acceptance.

Methods
Over a 4-month period, a cross-sectional survey was conducted across 7 PT programs 
in 5 countries. Eligible participants were national undergraduate PT students. The 
technology acceptance model (TAM)-based questionnaire was used for capturing 
perceived usefulness, perceived ease of use, attitude, behavioral intention, and actual 
behavioral use of AI-PCs. The in"uence of personal, academic, and technological factors 
was examined. Descriptive and inferential statistics were conducted.

Results
The mean total TAM score was 3.59 (SD 0.82), indicating moderate acceptance. Of 
the 1066 participants, 375 (35.2%) showed high acceptance, 650 (60.9%) moderate, 
and 41 (3.9%) low. Prior experience with arti!cial intelligence (AI) tools emerged as 
the strongest predictor of acceptance (β=.43; P<.001), followed by university af!liation 
(ANOVA P<.001). Cumulative grade point average percentage was positively correlated 
with TAM score (r=0.135; P<.001) but was not a signi!cant predictor in regression 
(P=.23). Age (P=.54), sex (P=.56), academic level (P=.26), and current use of AI-PCs 
(P=.10) were not signi!cant predictors.
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Conclusion 
PT students demonstrated moderate acceptance of AI-PCs. Prior technological experience 
was the strongest predictor, underscoring the importance of early exposure to AI tools. 
Educational institutions should consider integrating AI technologies to enhance students’ 
familiarity and foster positive attitudes toward their use.
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The physicochemical quality and safety pro!le of spices, herbs, seasoning, tea, and coffee 
imported into the United Arab Emirates (UAE) between 2017 and 2021 were evaluated in 
this study. A total of 6736 samples were analyzed for 55 routine tests of which 409 (6%) 
were found to be noncompliant for one or more criteria indicating potential adulteration 
or contamination of studied samples. Herbs had the highest percentage of noncompliance 
at 20/187 or 11% regardless of sample size compared to tea and spices, where the 
second and third highest percentage of noncompliance were found at 9% (87/965) and 
7% (208/2953), respectively. Among the different regulatory criteria, persistent organic 
pollutants (POPs) were the most frequent cause of noncompliance in spices, followed by 
moisture content and water extract in tea samples (83 noncompliant results). Regarding 
the origin of the imported samples, those from India were most often rejected (155/2860) 
but there was a low noncompliance rate of 5.4%. In contrast, samples imported from 
Taiwan had the greatest non-compliance rate at 60% or 6/10 samples. This study revealed 
that seasonings, spices, herbs, coffee, and tea are at risk of contamination and fraud. 
These everyday products can pose signi!cant danger that is often overlooked. Despite 
the overall low percentage of noncompliance, there is an urgent need for better quality 
control to protect consumers and ensure these items are safe for use.

Shaaban F., Sokhn E., Khalil C., Saleh F.

Stem Cell Research and Therapy

2025

16(1):21-40

Health and Wellbeing/Illness and Therapy 

National and Regional

Multidisciplinary

Background
Methicillin-resistant Staphylococcus aureus (MRSA) is still a growing concern in the 
!eld of antimicrobial resistance due to its resistance to conventional antibiotics and its 
association with high mortality rates. Mesenchymal stromal cells (MSCs) have been shown 
as a promising and attractive alternative treatment for bacterial infections, due to their 
antibacterial properties and potential to bypass traditional resistance mechanisms. This 
study aims to shed light on the antibacterial potential of adipose-derived mesenchymal 
stromal cell (AD-MSC) secretome against clinical isolates of Staphylococcus spp., including 
MRSA strains.

Methods
Using the Kirby-Bauer disk diffusion method, broth microdilution assays, and colony-
forming unit (CFU) counting, the antibacterial activity of AD-MSC secretome was assessed. 
These tests were !rst conducted on Staphylococcus (S.) aureus ATCC 25923, then on 73 
clinical isolates including MRSA strains. Further molecular analysis was performed to 
identify resistant genes in MRSA isolates.

Results
The AD-MSC secretome demonstrated signi!cant antibacterial activity against S. aureus 
ATCC with a 32 mm inhibition zone. 96% of the collected staphylococcal clinical isolates 
showed susceptibility to the secretome with 87.5% inhibition observed in MRSA isolates, 
along with 100% in MSSA, MSSE, and MRSE strains. Molecular analysis revealed 
that MRSA strains resistant to the secretome harbored mecA, ermA, and ermB genes. 
Additionally, the mecA-negative MRSA strains remained susceptible to the secretome, 
suggesting alternative resistance mechanisms.
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Conclusion 
These !ndings emphasize the ability of AD-MSCs secretome as a promising alternative 
for treating antibiotic-resistant infections, with potential applications in combating 
MRSA. However, further research is required to explore its clinical applications as a 
complementary or standalone therapy for resistant infections.
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Date palm fruit (Phoenix dactylifera L.) is a well-known fruit that has become increasingly 
popular among consumers due to its pleasant "avor, nutrient-dense content, and 
nutraceutical characteristics. Date seeds are the main by-product of date fruit consumption 
and processing. Date seeds are usually incorporated in animal feed; however, their 
application in human contexts, such as food products, remains minimal. Nonetheless, 
they contain signi!cant amounts of bioactive phenolic compounds, primarily "avonoids, 
which possess potential health bene!ts. The current study investigated and compared 
the phenolic pro!le, antioxidant, and antibacterial activities of aqueous extracts of nine 
different date seeds varieties. The phenolic pro!le, analyzed using high-performance 
liquid chromatography (HPLC-DAD-ESI-MS), showed that total phenolic compounds 
ranged from 1.05 to 1.24 mg/g in Reziz and Naghal varieties, respectively, with "avan-
3-ols predominating in all varieties. Results of the ABTS and DPPH assays revealed that the 
antioxidant activities against free radicals were directly correlated with the overall phenolic 
content, particularly for caffeic acid. Indeed, all date seeds possessed antibacterial 
capabilities, with a stronger effect observed on Listeria monocytogenes than Escherichia 
coli. Additionally, date seeds demonstrated a promising source of oil rich in oleic and 
lauric acids, both of which are considered bene!cial for health. According to our !ndings, 
date seeds are a signi!cant source of bioactive compounds, which renders them ideal 
candidates for potential inclusion in human diets as food additives and nutraceuticals.

Joumaa H., Azakir B., Itani R., Nasreddine W., Mina S.

Journal of Infection and Public Health

2025

18(3):1-6

Health and Wellbeing/Illness and Therapy 

National

Interdisciplinary

Helicobacter pylori (H. pylori), a pervasive pathobiont, colonizes the gastric mucosa 
and plays a crucial role in the pathogenesis of several gastroduodenal pathologies 
ranging from chronic gastritis to more severe disorders including peptic ulcer disease, 
gastric mucosa-associated lymphoid tissue lymphoma, and gastric adenocarcinoma. In 
symptomatic patients, endoscopy and histological examination of the gastric mucosa are 
the preferred tests for diagnosing H. pylori. Our study aimed to identify the frequency 
of H. pylori and its association with endoscopic and histopathological !ndings in adult 
Lebanese patients. Thus, 332 symptomatic adult patients, attending the Endoscopy unit of 
Makassed General Hospital in Beirut, were enrolled in this cross-sectional study. Overall, 
14.16 % of the patients were infected with H. pylori, with male predominance. The most 
common endoscopic !ndings were gastritis and gastropathy. Moreover, H. pylori infection 
was signi!cantly associated with gastric ulcers and duodenitis. On the other hand, 
active gastritis and chronic gastritis were the most common histopathological !ndings. 
Chronic gastritis was more frequent in H. pylori-positive patients. The association between 
endoscopic diagnosis and histopathological !ndings was then assessed. It was shown that 
gastropathy was signi!cantly associated with chronic gastritis. In addition, gastric ulcer 
was signi!cantly related to active gastritis and chronic gastritis. In conclusion, this study 
reported various endoscopic !ndings in H. pylori-positive patients based on the Kyoto 
classi!cation. This highlights the importance of invasive diagnosis in symptomatic patients. 
Therefore, a combination-based approach including endoscopic and histopathological 
!ndings remains crucial in clinical practice for a de!nitive and accurate diagnosis of H. 
pylori infection and related disorders, especially in resource-limited settings.
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Background 
We aimed to identify the central lifestyle, the most impactful among lifestyle factor clusters; 
the central health outcome, the most impactful among health outcome clusters; and the 
bridge lifestyle, the most strongly connected to health outcome clusters, across 29 countries 
to optimise resource allocation for local holistic health improvements.

Methods 
From July 2020 to August 2021, we surveyed 16 461 adults across 29 countries 
who self-reported changes in 18 lifestyle factors and 13 health outcomes due to the 
pandemic. Three networks were generated by network analysis for each country: lifestyle, 
health outcome, and bridge networks. We identi!ed the variables with the highest 
bridge expected in"uence as central or bridge variables. Network validation included 
nonparametric and case-dropping subset bootstrapping, and centrality difference tests 
con!rmed that the central or bridge variables had signi!cantly higher expected in"uence 
than other variables within the same network.

Bissar N., Kassir R., Salami A., El Shamieh S.

Experimental Biology and Medicine

2024

249(7):1-10

Health and Wellbeing/Prevention and Health Promotion in Health Sciences

Regional

Interdisciplinary

Alzheimer’s disease (AD) is a prevalent neurodegenerative disorder characterized 
by progressive cognitive decline. Genetic factors have been implicated in disease 
susceptibility as its etiology remains multifactorial. The CD33 and the HLA-DRB1 genes, 
involved in immune responses, have emerged as potential candidates in"uencing AD risk. 
In this study, 644 Lebanese individuals, including 127 AD patients and 250 controls, were 
genotyped, by KASP assay, for six SNPs selected from the largest GWAS study in 2021. 
Logistic regression analysis assessed the association between SNP genotypes and AD 
risk, adjusting for potential confounders. Among the six SNPs analyzed, rs1846190G>A 
in HLA-DRB1 and rs1354106T>G in CD33 showed signi!cant associations with AD 
risk in the Lebanese population (p < 0.05). Carriers of the AG and AA genotypes of 
rs1846190 in HLA-DRB1 exhibited a protective effect against AD (AG: OR = 0.042, p 
= 0.026; AA: OR = 0.052, p = 0.031). The GT genotype of rs1354106T>G in CD33 
was also associated with reduced risk (OR = 0.173, p = 0.005). Following Bonferroni 
correction, a signi!cant correlation of rs1354106T > G with AD risk was established. 
Our results might highlight the complex interplay between genetic and immunological 
factors contributing to the development of the disease.
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Health and Wellbeing/Illness and Therapy 

Cancer stem cells (CSCs) are the key drivers of tumorigenesis and relapse. A growing 
body of evidence reveals the tremendous power of CSCs to directly resist innate and 
adaptive anti-tumor immune responses. The immunomodulatory property gives CSCs the 
ability to control the tumor immune microenvironment (TIME). CSCs hijack the anti-tumor 
capacity of immune cells to provide self-protection from immune attack and enhance the 
pro-tumor immune cell in!ltration and activity. To date, cancer immunotherapy strategies 
have largely been designed without taking into account the immunosuppressive properties 
of CSCs. As a result, the clinical ef!cacy of cancer immunotherapy is altered, perpetuating 
tumor progression and relapse. Therefore, targeting the signals underlying CSC immune 
evasion is essential to improve immunotherapy ef!cacy and reduce tumor relapse. The aim 
of this mini-view is to comprehensively summarize the key immune escape mechanisms 
adopted by CSCs. This will provide necessary clues for the development of more effective 
cancer immunotherapy strategies.
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Results
Among 87 networks, 75 were validated with correlation-stability coef!cients above 
0.25. Nine central lifestyle types were identi!ed in 28 countries: cooking at home 
(in 11 countries), food types in daily meals (in one country), less smoking tobacco (in 
two countries), less alcohol consumption (in two countries), less duration of sitting (in 
three countries), less consumption of snacks (in !ve countries), less sugary drinks (in 
!ve countries), having a meal at home (in two countries), taking alternative medicine or 
natural health products (in one country). Six central health outcomes were noted among 
28 countries: social support received (in three countries), physical health (in one country), 
sleep quality (in four countries), quality of life (in seven countries), less mental burden 
(in three countries), less emotional distress (in 13 countries). Three bridge lifestyles were 
identi!ed in 19 countries: food types in daily meals (in one country), cooking at home (in 
one country), overall amount of exercise (in 17 countries). The centrality difference test 
showed the central and bridge variables had signi!cantly higher centrality indices than 
others in their networks (P < 0.05).

Conclusions
In 29 countries, cooking at home, less emotional distress, and overall amount of exercise 
emerged as common central lifestyle, health outcome, and bridge lifestyle factors, 
respectively. However, notable regional variations necessitate tailored interventions and 
resource allocations to effectively address unique local key variables and promote holistic 
health in each locale. The study’s cross-sectional design and self-reported data may limit 
generalisability, emphasising the need for cautious interpretation and further longitudinal 
research.
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Spirituality is widely recognized as a potential moderator of the adverse effects of 
hemodialysis on mental health. Understanding its impact on mental health in Saudi 
Arabia and the Arab world, however, remains a signi!cant research gap. Hence, this 
study aims to explore the correlations between spirituality, anxiety, and depression among 
Saudi Arabian patients undergoing hemodialysis. Using a cross-sectional design, 121 
hemodialysis patients were recruited. Self-administered surveys were employed to capture 
demographic data, as well as a Depression and Anxiety Scale, and a Spiritual Well-
being Scale. Descriptive and inferential statistics, along with multivariate regression, 
were utilized to analyze the data. Results show that the majority of respondents (77.7–
87.6%) report moderate levels of religious well-being (RBW) and existential well-being 
(EWB), while 76.8–15.7% showed low-to-moderate levels of depression, respectively. 
Additionally, 20.7% of patients experienced moderate-to-severe anxiety. Signi!cant 
negative correlations were found between RWB/EWB and depression (r =  − 0.459, 
r =  − 0.601, p < 0.001, respectively) and between RWB / EWB and anxiety (r =  − 0.341, 
r =  − 0.536, p < 0.001). The RWB accounted for 54.9% of the religious score variance, 
showing a strong correlation with existential score (β = 0.655, p < 0.001), but not with 
anxiety or depression.

Mina S., Daher S., Mina N., Khoder G.

F1000Research

2024

13(500):1-22

Health and Wellbeing/Prevention and Health Promotion in Health Sciences

International

Interdisciplinary 

Background
Helicobacter pylori and intestinal parasites are well-known for their high prevalence 
in children, especially in developing countries. However, their concomitant infections 
are poorly documented. In this study, we aimed to evaluate the association between 
intestinal parasites and H. pylori among hospitalized children and adolescents with upper 
gastrointestinal complaints in Northern Lebanon.

Methods
A cross-sectional study was conducted involving 297 hospitalized pediatric patients, 
aged between 1 and 15 years, who presented with gastrointestinal symptoms. The 
socio-demographic, lifestyle, and gastrointestinal characteristics of all participants were 
analyzed. Fresh stool samples were collected and screened for the presence of intestinal 
parasites and H. pylori infections.

Results
6.4% of the patients were positive for intestinal parasitic infections, 5.4% were positive for 
H. pylori infection, and 11.8% were co-infected. The results of the Chi-square test showed 
that H. pylori infection is signi!cantly associated with parasitic infection but not with 
a particular species. The most frequent coinfection was H. pylori-Entamoeba histolytica 
(77.1%). Moreover, H. pylori infection was associated with overcrowding and infrequent 
washing of vegetables before eating. The prevalence of co-infections increased in patients 
of mothers with a primary educational level or less. In regards to clinical characteristics, 
our !ndings showed a statistically signi!cant relationship between i) gastric re"ux and H. 
pylori, and ii) severe diarrhea and parasitic infection.
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Conclusion 
Our data highlighted the association between H. pylori and intestinal parasitic infections. 
Thus, H. pylori detection could be taken into consideration while screening for parasitic 
infections in children and adolescents
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Background
The dramatic increase in TikTok use over the past few years has generated a major 
challenge globally. Providing researchers with a valid, reliable, yet brief measure may 
stimulate large-scale epidemiological research that can help to clarify the mechanisms 
involved in susceptibility to TikTok addiction and guide the development of prevention 
strategies. The objective of our study was to design and validate a brief measure that we 
labelled the TikTok Addiction Test (TAT) using a multi-country sample, with a speci!c focus 
on measuring the 6 core features of addiction through 1 item each.

Method
A multi-country survey with a cross-sectional design was conducted in February of 2025 
among general population adults (N = 3362) from !ve Arab countries: Egypt, Jordan, 
Lebanon, Oman, and Palestine.
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Similarly, the EWB accounted for 63.7% of the EWB variance, showing a correlation 
with religious score (β = 0.528, p < 0.001) and anxiety score (β =  − 0.199, p < 0.05), 
but not with depression. In contrast, the depression explained 71.2% of the variation 
in depression scores, as well as showing strong correlations with anxiety (β = 0.663, 
p < 0.05). The anxiety accounted for 66.8% of the variance in anxiety scores, with 
depression being a signi!cant predictor (β = 0.763, p < 0.001). This study highlights the 
importance of integrating spirituality into holistic care for hemodialysis patients because 
its presence positively in"uences both mental and physical health outcomes.

Results
A single-factor solution was obtained in the Exploratory Factor Analysis and corroborated 
in the Con!rmatory Factor Analysis, indicating an adequate goodness-of-!t indices, with 
all 6 items satisfactorily loading on the same latent variable. In addition, the internal 
consistency reliability indicators were excellent for the entire measure, with Cronbach’s 
alpha and McDonald’s omega values of 0.91. We found invariance in factor structure, 
factor loadings, and intercepts between sexes and for country groups. A total of 207 
(6.2%) participants were identi!ed as TikTok addicts. Females exhibited signi!cantly 
higher mean TAT scores than males. Palestinian and Lebanese participants reported the 
highest TikTok addiction scores, followed by Egyptians, Jordanians, and Omani. Finally, 
signi!cant positive associations were observed between TAT scores and smartphone 
addiction, depression, anxiety, and loneliness, supporting the concurrent validity of the 
scale.

Conclusion
Results suggest that the TAT is a simple and useful instrument for measuring TikTok addiction 
of general population adults with only 6 items and 1 factor. As a brief self-report measure, 
the TAT can be highly valuable in time- and resource-pressured real-life settings, and offers 
a foundation for future research in this area.
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Background and Aim 
Emotional eating (EE) is the uncontrollable desire to eat in response to negative emotions 
such as anxiety, irritation, or depression. The 2019 coronavirus (COVID-19) pandemic 
and strict quarantine raised the likelihood of mental symptoms and, as a consequence, 
EE. The main objective of this study was to assess the extent of EE and mental health 
among Lebanese university students and to identify the main correlates of EE.

Methods 
A cross-sectional study was undertaken between March and April 2021. Overall, 
356 Lebanese university students aged between 18 and 25 years completed an online 
questionnaire that assesses EE and mental state, as well as health and eating habits.

Results
The total mean EE score was 33.82 (±8.52). The main predictors of EE among university 
students were a higher-grade point average (GPA) (p = 0.010), higher body mass index 
(BMI) (p < 0.001), consuming more fats (p = 0.013), and eating more sweets and 
cookies (p = 0.010). In addition, depression, anxiety, and stress were highly prevalent 
among Lebanese university students during the pandemic (43.8%, 51.7%, and 91.6%, 
respectively).

Conclusion
This study provides evidence of the negative impact of the COVID-19 outbreak on 
emotional well-being and eating behaviors among Lebanese university students. Targeted 
nutrition education programs that address the cultural and economic realities of Lebanese 
students, as well as psychological counseling offered by the universities, would be of 
interest to improve the diet quality and emotional well-being of the students.

Mitri R., El-Ali Z.

Journal of Nutritional Science

2025

14(39):1-8
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The aim of the study is to assess the dietary knowledge and practices of Lebanese patients 
with diabetes not receiving dietary counselling in a low-income setting. A cross-sectional 
study was conducted among 317 Lebanese adult patients, not receiving dietary counselling 
in North Lebanon. Patients completed a questionnaire evaluating their sociodemographic, 
health and clinical characteristics as well as their dietary knowledge (DK) and practices. 
The mean total DK score as well as the mean scores for each category were calculated for 
the whole sample, transformed into percentages of maximal score and classi!ed into poor 
(< 50%), good (50-75%) and adequate (> 75%). Patients had a good, but not optimal 
total DK (51.66%). Similarly, they also had a good knowledge related to carbohydrates 
(52.16%) and fat (52.5%), and to food type (60.83%). On the other hand, they had 
a poor knowledge about food choices (35.66%) and protein (44%). Linear regression 
analysis revealed that a higher educational level (β = 1.96, p < 0.001), choosing whole 
grains (β = 1.19, p = 0.002), living with a partner (β = 1.01, p = 0.007), being recently 
diagnosed with diabetes (β = -1.23, p = 0.012) were positively associated with a better 
DK. Furthermore, patients who suffered from type I diabetes had a better DK compared 
to those suffering from type 2 diabetes (β = -1.31, p = 0.016). The nutritional knowledge 
of the patients with diabetes not receiving dietary counselling is good but not optimal. 
Dietitians and doctors should collaborate to provide patient-centred and individualised 
dietary education to patients with diabetes.
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Eggs are considered a nutritionally complete food and an excellent source of protein. 
However, they are prone to bacterial contamination, which can affect their internal 
quality and safety. This study aimed to evaluate the effectiveness of essential oils (EOs) 
as natural sanitizers for eggshells to reduce the bacterial load and improve shelf life. 
Ten EOs—cinnamon, clove, lavender, peppermint, thyme, rosemary, green tea, mustard, 
basil, and marjoram—were tested for antibacterial activity against three Gram-positive 
bacteria (Staphylococcus aureus, Enterococcus faecalis, and Listeria monocytogenes) 
and three Gram-negative bacteria (Salmonella Enteritidis, Pseudomonas aeruginosa, and 
Escherichia coli) using the well diffusion method. The most effective EOs were assessed in 
vapor form using a disc volatilization technique. A total of 288 eggs from a local farm in 
South Lebanon were treated with selected EOs and stored at room temperature for three 
weeks to evaluate microbial load and quality. The eggs were grouped into six categories: 
dry control, ultraviolet (UV) treated, and eggs sprayed with EOs, based on the recorded 
minimum inhibitory concentration (MIC) values. At each time point, 12 eggs from each 
group were analyzed for microbiological testing and external and internal quality. Results 
indicated that nine of the ten EOs showed antibacterial activity, with the highest inhibition 
zones recorded for cinnamon against S. Enteritidis (14 mm) and E. coli (9 mm), peppermint 
against P. aeruginosa (10 mm), and rosemary against L. monocytogenes (22 mm), S. 
aureus (19 mm), and E. faecalis (12 mm). Vapor phase testing showed that rosemary, 
thyme, clove, and cinnamon EOs had average inhibition zones ranging from 21 to 33 
mm against the tested bacteria, and peppermint EO achieved complete inhibition of P. 
aeruginosa. Clove EO consistently reduced the bacterial load as a sanitizer on eggs, 
initially achieving complete inhibition. While egg quality parameters such as weight, 
shell thickness, Haugh unit, and yolk color declined over time, EOs helped maintain 
better quality compared to dry controls. GC-MS analysis of the tested EOs revealed that 
monoterpene alcohols are the major constituents of most oils. This study concludes that 
EOs are effective natural sanitizers for eggs, enhancing safety and preserving quality 
during storage.

Mitri R., Zeina El-Ali Z., Dankar M.

Journal of Nutritional Science

2024

13(56):10-19

Health and Wellbeing/Prevention and Health Promotion in Health Sciences

Only within BAU

Intradisciplinary 

The 2019 coronavirus (COVID-19) pandemic and strict quarantine increased the likelihood 
of mental symptoms and abnormal eating behaviours. This study aimed to assess the 
magnitude of emotional eating (EE) among nurses working in Lebanese hospitals and 
its association with mental health. A cross-sectional study was conducted among nurses 
aged between 18 and 50 years working in Lebanese hospitals during the COVID-19 
outbreak and the economic crisis. A total of 303 nurses consented to participate. The 
mean EE score was 28.56 (±8.11). The results of this study revealed that 53.8% of the 
nurses reported depression, 58.1% suffered from anxiety and 95.1% experienced either 
moderate or severe stress. The study concluded that females (β = 8.112, P = 0.004), 
non-smokers (β = -4.732, P = 0.01) and depressed nurses (β = 0.596, P = 0.046) had 
a higher tendency towards EE. Additionally, it was found that EE was associated with 
weight gain (β = 6.048, P = 0.03) and increased consumption of fried foods (β = 5.223, 
P = 0.001). Females experienced more stress (β = 2.244, P = 0.003) and anxiety (β = 
1.526, P = 0.021) than their male counterparts. With regard to mental health, depression 
was associated with weight gain (β = 2.402, P = 0.003) and with lower consumption 
of healthy foods such as nuts (β = -1.706, P = 0.009) and dishes prepared with sofrito 
sauce (β = -1.378, P = 0.012). These results can help the health authorities to design 
preparedness plans to ensure proper mental and physical well-being of nurses during any 
unforeseen emergencies.
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Exploring AI governance in the Middle East and North 
Africa (MENA) region: gaps, efforts, and initiatives

Evaluation of Vitamin D Status, Vitamin D Receptor 
Expression, and Innate Immune Mediators in COVID-19
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This commentary explores MENA”s AI governance, addressing gaps, showcasing 
successful strategies, and comparing national approaches. It emphasizes current 
de!ciencies, highlights regional contributions to global AI governance, and offers insights 
into effective frameworks. The study reveals distinctions and trends in MENA”s national 
AI strategies, serving as a concise resource for policymakers and industry stakeholders.

Missilmani F., Maarabouni D., Sokhn E., Karras S., Fakhoury H., El Shamieh S.

Frontiers in Endocrinology

2025
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Background and objectives 
The Coronavirus disease 2019 (COVID-19) pandemic underscored the importance of 
identifying host factors that in"uence susceptibility to infection. Vitamin D signaling, 
mediated via its receptor (VDR), along with innate immune mediators such as antimicrobial 
peptides (e.g., DEFA1-3) and in"ammatory chemokines (e.g., CCL20), plays a critical role 
in antiviral defense. This study aimed to determine how serum vitamin D status and gene 
expression of VDR, DEFA1-3, and CCL20 associate with COVID-19 risk in a Lebanese 
cohort.

Methods 
This prospective observational study assessed serum vitamin D concentrations and 
nasopharyngeal gene expression in Lebanese participants tested for SARS-CoV-2 between 
January and March 2024. We enrolled 264 patients undergoing RT-qPCR (targeting 
ORF1, N, and E genes) and quanti!ed serum 25-hydroxyvitamin D [25(OH)D]. In a 
subset of 70 individuals strati!ed by COVID-19 status, we measured VDR, DEFA1-3, 
CCL20, and GAPDH expression by RT-qPCR. Multiple logistic regression and Pearson 
correlation analyses were performed.

Results 
Serum vitamin D levels and CCL20 expression were not signi!cantly associated with 
COVID-19 status. Elevated VDR expression in nasopharyngeal tissue correlated with 
lower COVID-19 risk (OR = 0.40, p = 0.05) and inversely with 25(OH)D levels (r = 
–0.61, p = 0.04). Higher DEFA1–3 expression reduced COVID-19 risk by 81.6% (OR = 
0.184, p = 0.012). Among COVID-19 negatives, VDR correlated with CCL20 (r = 0.59, 
p < 0.01); among positives, VDR correlated with DEFA1-3 (r = 0.45, p < 0.05).
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Conclusion 
Our !ndings reveal a complex interplay between systemic vitamin D status, local VDR 
expression, and innate in"ammatory mediators in COVID-19. They support a model in 
which both micronutrient levels and tissue-speci!c vitamin D signaling modulate host 
susceptibility and disease severity.
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Exploring Health Sciences Students’ Perspectives 
on Using Generative Arti!cial Intelligence in Higher 
Education: A Qualitative Study

Exploring Copy Number Variations in Lebanese Families 
with Rod-Cone Dystrophy Reveals a Novel Deletion in 
PRPF31 with Haploinsuf!ciency
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The widespread adoption of arti!cial intelligence (AI) tools in academic settings has 
the potential to revolutionize learning experiences, enhance educational outcomes, and 
streamline academic processes. The aim of this research was to explore the perceptions of 
Lebanese health sciences students regarding the use of generative AI in higher education. 
A qualitative descriptive research design informed by descriptive phenomenology was 
employed. Semi-structured interviews were carried out among 23 health sciences students 
at one major private university in Beirut. Inductive thematic analysis was conducted over 
the period of 3 months. The inductive thematic analysis generated two themes, and eight 
subthemes highlighting the bene!ts and concerns in using AI; customized, self-paced, and 
autonomous learning, improved language and writing skills, development of innovative 
concepts, enhanced ef!ciency, accuracy of information, overreliance on AI, equitable 
access, unclear policies. Results from this study emphasized the importance of combined 
efforts across sectors to close access gaps, encourage inclusiveness, and develop well 
framed policies that enable students to utilize these new technologies for their maximum 
bene!ts.

Mousawi Z., Choukeir M., Jaffal L., Karam L., Assi A., Ibrahim J., Chebly A.,
El Shamieh S.

Ophthalmic Genetics

2025
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Background and objectives 
Rod-cone dystrophy (RCD), also known as retinitis pigmentosa, is the most common 
group of retinal dystrophies, affecting around 1:4,000 individuals worldwide. In the 
present work, we performed a copy number variation (CNV) analysis on next-generation 
sequencing (NGS) data from two Lebanese families with RCD, since no disease-causing 
mutations were identi!ed through the analysis of single nucleotide variants (SNVs) and 
insertions/deletions (Indels). NGS, real-time PCR (qPCR), and chromosomal microarray 
were performed to identify, validate, and delineate the causative CNVs identi!ed in both 
families involved in this study. Additionally, expression analysis using qPCR and western 
blotting was conducted to assess the effect of the PRPF31 variant on gene and protein 
expression levels.

Results
A novel heterozygous deletion (701 bp) spanning exons 6 and 7 of PRPF31 was identi!ed 
in the !rst family (F11), resulting in autosomal dominant RCD due to haploinsuf!ciency. 
This was con!rmed by reduced mRNA levels and the complete absence of protein 
expression in the affected individuals (F11:III.2 and F11:II.2). In the second family (F26), 
we identi!ed a previously documented homozygous deletion in the exons 3-19 of MERTK 
gene, which is responsible for causing severe autosomal recessive RCD.

Conclusion 
The current study expands the mutational spectrum of PRPF31 and MERTK genes, 
underscoring the importance of CNVs and haploinsuf!ciency in RCD etiology. These 
!ndings serve as a foundation for future analyses concerning gene augmentation therapies.
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First Environmental Survey of Scedosporium Species in 
Lebanon

Exploring the Association of Selected Lower Limb 
Biomechanical Variables on Exacerbating Pain, 
Disability, and Postural Balance in Female Athletes with 
Patellofemoral Pain Syndrome
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Background
Scedosporium species are !lamentous fungi causing a wide spectrum of infections in 
healthy and debilitated individuals. Despite their clinical signi!cance, the ecology of 
Scedosporium species remains understudied, particularly in the Middle East.

Methods 
In this context, we conducted an environmental study to elucidate the distribution and 
ecological preferences of Scedosporium species in the North of Lebanon. One hundred 
and !fty-!ve soil samples were collected from different environmental areas and analyzed 
for several chemical parameters. Scedosporium isolates were then selected for species 
identi!cation and genotyping.

Results 
Overall, 39 (25.16%) were positive for Scedosporium species, with a predominance of S. 
apiospermum (80.56%). Soil analysis revealed associations between the fungal presence 
and pH, nitrogen, phosphorus, and organic matter content. Moreover, genotyping 
analysis using MultiLocus Sequence Typing identi!ed !ve major clusters.

El Melhat A., El Khatib A., Essa S., Elhalawaty A., Abd El Wahed A., Zebdawi M.
Koura G., Zahran S.

Physical Therapy in Sport

2025
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Objectives
This study aimed to investigate the associations of selected lower limb biomechanical 
variables with pain severity, disability, and postural balance in female athletes with 
Patellofemoral Pain Syndrome (PFPS).

Design 
Cross-sectional study

Setting
Biomechanics Laboratory.
Participants: 165 female athletes were assigned to the PFPS group and 160 as a healthy 
controls group.

Main outcome measures
Dynamic knee valgus (DKV) was measured via the Kinovea software program, tibial 
torsion was measured via a universal goniometer, and the navicular height was measured 
via a height caliper tool. Postural balance under dynamic stress was quanti!ed via the 
Biodex Balance System, Pain severity via the numerical pain rating scale (NPRS), and 
disability via the anterior knee pain scale (AKPS).

Results 
DKV and tibial torsion showed signi!cant differences between groups. DKV positively 
correlated with pain (r = 0.451) and postural balance (r = 0.244, 0.341, and 0.351 
for balance scores), and negatively with disability (r = -0.432). Tibial torsion negatively 
correlated with disability (r = -0.339). Navicular height had no signi!cant correlation with 
the measured variables.
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Conclusion 
Lower limb biomechanics, especially DKV and tibial torsion, should be prioritized in 
performance screening for female athletes. This study highlights the importance of 
addressing biomechanical correction strategies into rehabilitation programs for female 
athletes with PFPS.

ABSTRACT



Faculty of Health Sciences

393392

Research Report 24-25

Helicobacter pylori Infection and Its Association with 
Mediterranean Diet Adherence in Lebanese Children and 
Adolescents: A Cross sectional Study

From Spent Black and Green Tea to Potential Health 
Boosters: Optimization of Polyphenol Extraction and 
Assessment of Their Antioxidant and Antibacterial 
Activities
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Background
Lebanon, a middle-income country in the Eastern Mediterranean, has been experiencing a 
socioeconomic and humanitarian crisis since at least 2019, which has severely impacted 
the population’s well-being. As a result, the country has faced unprecedented deprivation 
of basic survival needs including food, clean water, hygiene, and healthcare.

Objectives
This cross-sectional study aimed to evaluate the association between adherence to the 
Mediterranean diet (MD) and Helicobacter pylori (H. pylori) infection among children 
and adolescents during the economic crisis. A total of 198 children and adolescents, 
visiting the pediatric gastroenterology departments of two hospitals in a suburban area of 
Northern Lebanon, were enrolled in this study.

Harfoush A., Swaidan A., Khazaal S., Sokhn E., Grimi N., Debs E., Louka N.,
El Darra N. 

Antioxidants

2025
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Tea, one of the most popular beverages worldwide, generates a substantial amount of 
spent leaves, often directly discarded although they may still contain valuable compounds. 
This study aims to optimize the extraction of polyphenols from spent black tea (SBT) and 
spent green tea (SGT) leaves while also exploring their antioxidant and antibacterial 
properties. Response surface methodology was utilized to determine the optimal 
experimental conditions for extracting polyphenols from SBT and SGT. The total phenolic 
content (TPC) was quanti!ed using the Folin–Ciocalteu method, while antioxidant activity 
was evaluated through the DPPH assay. Antibacterial activity was assessed using the 
disk diffusion method. Additionally, high-performance liquid chromatography (HPLC) was 
employed to analyze the phytochemical pro!les of the SBT and SGT extracts. Optimal 
extraction for SBT achieved 404 mg GAE/g DM TPC and 51.5% DPPH inhibition at 
93.64 °C, 79.9 min, and 59.4% ethanol–water. 
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Interestingly, a number of Lebanese isolates formed an Asian-speci!c cluster (V) with one 
clinical Chinese isolate, whereas two clusters (II and III) showed a close association with 
German isolates, and clusters (I and IV) contained isolates with a global distribution.

Conclusion 
These !ndings provide new insights into the ecology of Scedosporium species, bridging a 
gap in our knowledge of their distribution on the Asian continent and laying the groundwork 
for future clinical investigations. Future international collaborations are essential to trace 
the origin of S. apiospermum.

For SGT, conditions of 93.63 °C, 81.7 min, and 53.2% ethanol–water yielded 452 mg 
GAE/g DM TPC and 78.3% DPPH inhibition. Both tea extracts exhibited antibacterial 
activity against Gram-positive bacteria, with SGT showing greater ef!cacy against S. 
aureus and slightly better inhibition of B. subtilis compared to SBT. No activity was 
observed against the Gram-negative bacteria E. coli and S. typhimurium. HPLC analysis 
revealed hydroxybenzoic acid as the main phenolic compound in SBT (360.7 mg/L), 
while rutin was predominant in SGT (42.73 mg/L). The optimized phenolic-rich extracts 
of SBT and SGT demonstrated promising antioxidant and antibacterial potential, making 
them strong candidates for use as natural health boosters in food products.
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Identi!cation of IDH3G, Encoding the Gamma Subunit 
of Mitochondrial Isocitrate Dehydrogenase, As A Novel 
Candidate Gene For X-Linked Retinitis Pigmentosa
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Methods
Data collection involved a structured questionnaire that included anthropometric 
measurements, sociodemographic and behavioral characteristics, and adherence to the 
MD. H. pylori infection was determined using the H. pylori CHECK stool antigen test. 
Multiple binary logistic regression was conducted to identify the association between H. 
pylori infection and patient characteristics, including adherence to the MD.

Results 
Helicobacter pylori was detected in 12.1% of the tested children and adolescents. 
Factors associated with H. pylori infection included washing fruits and vegetables before 
consumption, use of olive oil, and consumption of dairy products. Additionally, multiple 
binary logistic regression analysis indicated that children and adolescents who consumed 
olive oil or dairy products were more likely to have H. pylori infection.

Conclusions
The consumption of olive oil and dairy products was associated with H. pylori infection. 
Further studies are required to con!rm the effect of diet on H. pylori infection, with a 
detailed assessment of macronutrient and micronutrient intake.

Purpose
Retinitis pigmentosa (RP) is a genetically heterogeneous group of retinal degenerative 
disorders characterized by the loss of rod and cone photoreceptors, leading to visual 
impairment and blindness. To date, to our knowledge, X-linked RP has been associated 
with variants in 3 genes (RPGR, RP2, and OFD1), whereas genetic defects at 3 loci 
(RP6, RP24, and RP34) are yet unidenti!ed. The aim of this study was to identify a novel 
candidate gene underlying X-linked RP.

Methods
Participants were identi!ed from cohorts of genetically unsolved male individuals affected 
by RP, who underwent genome sequencing, exome sequencing, or candidate gene 
screening via direct Sanger sequencing at 3 referral centers. Speci!cally, 2 probands 
were identi!ed at the National Reference Centre for Rare Retinal Diseases (Paris, France), 
2 at the Massachusetts Eye and Ear Hospital (Boston, MA), and 1 at the National 
Reference Centre for Inherited Sensory Diseases (Montpellier, France). The pathogenicity 
of the identi!ed variants was assessed using bioinformatic predictions, protein expression 
analyses, and mitochondrial function assays.

Results
We identi!ed 4 rare single-nucleotide variants in IDH3G (HGNC:5386), located at the 
RP34 locus on the X chromosome, and a complete gene deletion, in 5 unrelated male 
individuals affected with nonsyndromic RP. The variants segregated with the phenotype 
in all available family members. In all cases, the disease severity was intermediate. 
None had high myopia. IDH3G encodes the γ subunit of mitochondrial isocitrate 
dehydrogenase (IDH3), an enzyme involved in the citric acid cycle, which is expressed in 
the inner segments of photoreceptors. Variants in IDH3A and IDH3B, encoding the other 
subunits of IDH3, have already been associated with nonsyndromic autosomal recessive 
RP. Bioinformatic predictions and functional assays support a pathogenic role for the 
variants identi!ed in this study, possibly through partial loss of enzymatic activity and 
mitochondrial function.

Conclusion
Our !ndings suggest that variants in IDH3G are a novel cause of X-linked RP.

ABSTRACT ABSTRACT
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Impact of Vertebral Derotation on Ventilatory Function 
and Chest Circumference in Adolescent Scoliosis

Identifying Patients with Shoulder Impingement 
Syndrome Who Improve with Scapular Training:
A Clinical Prediction Study
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Introduction
Scoliosis has been associated with thoracic cavity alterations that impair pulmonary 
function. Correcting scoliotic deformity regains normal pulmonary function by maintaining 
respiratory and muscular ef!ciency. This study aims to compare pulmonary function and 
thoracic volume at baseline and after correcting the scoliosis deformity. 

Methods
A total of 56 patients, 46 girls and 10 boys, were diagnosed with idiopathic scoliosis. 
Participants were randomly allocated into two equal groups. Group A was treated with 
posterior correction, vertebral derotation, and a pulmonary rehabilitation program, while 
group B was treated with the same treatment given to group A without derotation. Evaluation 
of the measuring variables was carried out pre-operatively, immediately post-operatively, 
and three months after the operation. In addition, post-operatively, participants were 
treated with segmental breathing exercise training and incentive spirometry, 3 sessions 
per week for 3 months.

Results
A signi!cant reduction in the Cobb angles, angles of rotation, and chest expansion was 
observed in both groups by comparing both initial and post-operative mean values, while 
a signi!cant reduction was revealed in group A (p = 0.0001). The mean values of FEV1 
and MVV immediately post-operatively showed a signi!cant reduction in both groups, 
which was highly signi!cant for group A. At three months post-operatively, both groups 
showed highly signi!cant improvement (p = 0.001)

Conclusions
In addition to its bene!cial effects on curve correction and the angle of rotation, the vertebral 
derotation technique impairs physiological and mechanical parameters immediately post-
operatively. However, a bene!cial effect was detected after three months of pulmonary 
rehabilitation in all parameters.

El Melhat A., Mohamed H., Youssef E., Gad A., Al Hamaky D.

Physiotherapy Quarterly

2025

33(1):109-116

Health and Wellbeing/Illness and Therapy 

Regional

Intradisciplinary 

Introduction
There is a preponderance of evidence that scapular training improves scapular muscle 
performance and decreases the clinical symptoms related to subacromial impingement 
syndrome (SAIS). To investigate if pain severity, functional disability, scapular upward 
rotation angle, and upper trapezius/serratus anterior (UT/SA) isometric strength ratio at 
baseline assessment can predict a patient’s response to scapular training in cases of SAIS.

Methods
A clinical predictive study was performed on forty-!ve patients, suffering from SAIS, the 
assessment included pain severity, disability assessment, scapular upward rotation, and 
the UT/SA isometric strength ratio. Measurements were collected before and after a 
4-week intervention program of scapular muscle training and strengthening of the serratus 
anterior muscle. The sensitivity and speci!city of interfering with this procedure were 
utilized to identify items included in the clinical prediction rule (CPR).

Results
Excellent results were shown by the area under the receiver operating characteristic curve 
(ROC curve) with a pain severity of 0.93 (sensitivity 0.9, speci!city 0.33), functional 
disability of 0.94 (sensitivity 0.956, speci!city 0.156), and UT/SA isometric strength ratio 
of 0.9 (sensitivity 0.9, speci!city 0.33) and poor results with a scapular upward rotation 
angle of 0.66 (sensitivity 0.62, speci!city 0.36) as static positioning of the scapula was 
believed not to be adequate in assessing prediction values, and with the upward scapular 
rotation angle recently being highlighted as not affecting symptoms of SAIS.

Conclusions
This study revealed that shoulder pain, functional disability, and UT/SA isometric strength 
ratios potentially serve as predictors of the ef!cacy of a scapular training program in 
patients who suffer from SAIS.
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In"uence of Changing Hip Position on Electromyographic 
Activities of Selected Trunk Muscles During Bridging 
Exercises in Healthy Subjects: A Cross-Sectional Study

Individuals’ Positive Gains from the COVID-19 Pandemic: 
A Qualitative Study Across 30 Countries
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Background 
Given the limited understanding of individuals’ positive gains, this study aimed to identify 
these gains that could be leveraged by policymakers to enhance future health and societal 
resilience.

Methods 
We used a global qualitative approach to survey adults over 18 from 30 countries 
across six World Health Organization (WHO) regions, who detailed up to three personal 
positive gains from COVID-19 pandemic via an open-ended question. Inductive thematic 
analysis was employed to identify main themes, and quantitative methods were used for 
demographic and regional comparisons based on the percentage of responses for each 
theme.

Results 
From 35 911 valid responses provided by 13 853 participants, six main themes (one 
negative theme), 39 subthemes, and 673 codes were identi!ed. Five positive gain themes 
emerged, ordered by response frequency: 1) improved health awareness and practices; 
2) strengthened social bonds and trust; 3) multi-dimensional personal growth; 4) resilience 
and preparedness building; 5) accelerated digital transformation.
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The percentage of responses under these themes consistently appeared in the same order 
across various demographic groups and economic development levels. However, there 
were variations in the predominant theme across WHO regions and countries, with either 
Theme 1, Theme 2, or Theme 3 having the highest percentage of responses. Although our 
study primarily focused on positive gains, unexpectedly, 12% of responses (4304) revealed 
‘negative gains’, leading to an unforeseen theme: ‘Distrust and emerging vulnerabilities.’ 
While this deviates from our main topic, we retained it as it provides valuable insights. 
Notably, these ‘negative gains’ had a higher percentage of responses in areas like 
Burundi (94.1%), Rwanda (31.8%), Canada (26.9%), and in the African Region (37.7%) 
and low-income (43.9%) countries, as well as among non-binary individuals, those with 
lower education, and those facing employment challenges.

Conclusions
Globally, the identi!ed diverse positive gains guide the domains in which health policies 
and practices can transform these transient bene!ts into enduring improvements for a 
healthier, more resilient society. However, variations in thematic responses across 
demographics, countries, and regions highlights need for tailored health strategies.
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Background and objectives
Pharmacogenomics (PGx) leverages genomic information to tailor drug therapies, 
enhancing precision medicine. Despite global advancements, its implementation in 
Lebanon, Qatar, and Saudi Arabia faces unique challenges in clinical integration. 
This study aimed to investigate PGx attitudes, knowledge implementation, associated 
challenges, forecast future educational needs, and compare !ndings across the three 
countries.

Methods
This cross-sectional study utilized an anonymous, self-administered online survey distributed 
to healthcare professionals, academics, and clinicians in Lebanon, Qatar, and Saudi 
Arabia. The survey comprised 18 questions to assess participants’ familiarity with PGx, 
current implementation practices, perceived obstacles, potential integration strategies, 
and future educational needs.

Results 
The survey yielded 337 responses from healthcare professionals across the three countries. 
Data revealed signi!cant variations in PGx familiarity and educational involvement. 
Qatar and Saudi Arabia participants were more familiar with PGx compared to Lebanon 
(83%, 75%, and 67%, respectively). Participation in PGx-related talks was most prevalent 
in Saudi Arabia (96%), followed by Qatar (53%) and Lebanon (35%). Key challenges 
identi!ed included test cost and reimbursement, insuf!cient physician knowledge, and 
lack of infrastructure. Lebanon reported the highest concern for test costs (16%), compared 
to the lowest in Saudi Arabia (5%). Despite these challenges, a strong consensus emerged 
on PGx’s potential to improve patient outcomes, with over 86% of respondents in all three 
countries expressing this belief. 
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Objective
The purpose of this study was to investigate how rectus abdominis, external oblique (EO), 
internal oblique (IO), erector spinae, multi!dus (MF), and gluteus maximus (GMax) muscle 
activities change with different hip positions during back and side bridging exercises.

Methods
Thirty-six healthy individuals participated in this cross-sectional study and performed 6 
exercises including back bridging (BB) in neutral hip position, BB with internal rotation, 
BB with external rotation (BB + ER), side bridging with hips in neutral (SB), side bridging 
with hips in "exion (SB + HF), and side bridging with hips in extension (SB + HE). Muscle 
activity was observed using surface electromyography, normalized using maximum 
voluntary isometric contraction. Repeated-measures 1-way analysis of variance compared 
muscle readings for each position.

Results
Back bridging with internal rotation showed signi!cant differences in EO (P = .01) and IO 
(P < .001) compared with other BB positions. Multi!dus and GMax differed signi!cantly 
in BB + ER (P = .04). Side bridging exhibited signi!cant differences in EO (P = .02; P < 
.001) and IO (P < .001) compared with the other 2 SB positions, with peak in SB + HF. 
Erector spinae, MF, and GMax also differed signi!cantly (P < .001, P = .02, P < .001, 
respectively) with peak in SB + HE.

Conclusion
The !ndings revealed that EO and IO muscles were most active during BB with internal 
rotation, whereas the MF and GMax muscles were most active during BB + ER. In terms 
of SB, the EO and IO muscles were most active with either SB + HF or SB + HE, whereas 
the erector spinae, MF, and GMax muscles were most active with SB + HE.
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Background
Barriers to childhood immunization in Lebanon are multifaceted. While Lebanon has 
historically maintained high immunization coverage, recent socio-economic challenges 
and recurrent political crisis have strained the healthcare system, leading to decreased 
vaccination rates. The knowledge, attitudes, and practices (KAP) of mothers play a key 
role in determining whether their children receive recommended immunizations. The aim 
of this study was to assess the KAP of Lebanese mothers regarding childhood immunization 
and to identify potential barriers to vaccination in children.
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International Journal of Africa Nursing Sciences

2025
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Aim
The present study aimed to assess knowledge and attitudes toward STDs among Beirut 
Arab University (BAU) students.

Methods 
A QR code linked to the Google Forms questionnaire was scanned by the students and an 
explanation about the project was provided to the targeted sample. The data collection 
form included socio-demographics, as well as knowledge and attitudes scale about STDs.

Results 
A total of 414 students were included in the study. The !ndings revealed that 80.5% of 
the students had moderate to high knowledge levels.
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Educational interest areas varied by country, with strong interest in PGx for cancer 
chemotherapy in Saudi Arabia and Lebanon and for diabetes mellitus in Qatar.

Conclusion
This study highlights the signi!cant in"uence of varied educational backgrounds and 
infrastructural limitations on PGx implementation across Lebanon, Qatar, and Saudi 
Arabia. The !ndings emphasize the need for targeted strategies in each country to address 
these distinct barriers. Integrating PGx education into healthcare training programs and 
clinical work"ows could unlock PGx’s potential to optimize patient care.

Age, marital status, and faculty were found to be linked to knowledge levels, where older, 
married, and those in health-related !elds scored higher. Furthermore, our study results 
showed that students have a neutral attitude toward STDs, so 50% of attitude scores were 
greater than 3.625.  Moreover, the current study found that higher students’ knowledge 
scores were linked to better students’ attitudes toward STDs.

Conclusion 
The !ndings indicated that the overall knowledge level tends to be moderate to high, but 
speci!c knowledge gaps still exist about sexually transmitted diseases; this issue should 
be addressed during sex education. On the other hand, the overall students’ attitudes 
towards STDs tend to be neutral with some misconceptions.
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Background
Lebanon is a country that regularly faces wars and arms con"icts. The magnitude of the 
most recent war this year was unprecedented since 1982, posing implications on many 
sectors in Lebanon including nursing.

Aim
The aim of this research was to explore the perceptions of Lebanese nurses on the delivery 
of nursing care during the most recent war in Lebanon.

Methods
A qualitative descriptive research design informed by descriptive phenomenology was 
employed. Semi-structured interviews were carried out among 19 nurse’s working at both 
governmental and private hospitals in Beirut. Inductive thematic analysis was conducted 
over the period of 2 and a half months.

Findings
The inductive thematic analysis generated fours themes: “Unique working circumstances”, 
“Patriotism and faith shaping wartime care”, “Evolving concept of care”, and “Professional 
and personal lessons”.

Conclusion
The study underscores the need for specialized war-related educational programs to train 
highly skilled nursing staff for effective care during emergencies in con"ict zones like 
Lebanon, with potential implications for nursing academia and policy makers.
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Methods
A cross-sectional study was conducted among Lebanese mothers with children aged 
between zero days to 5 years old. A strati!ed random sampling method was used and 
a structured questionnaire was administered to collect data on KAP regarding childhood 
immunization. Descriptive statistics were performed. Chi-square test and linear regression 
were used to assess the association between KAP and sociodemographic factors with 
signi!cance set at p < 0.05.

Results
Most mothers demonstrated good knowledge (86.3%) and positive attitudes (94.8%) 
toward vaccination. However, only 43.3% exhibited good vaccination practices. 
Signi!cant disparities were observed in rural regions such as Beqaa, where mothers 
had the lowest education levels, the highest rates of poor knowledge (11.9%), and the 
lowest vaccination practice scores (32.7%). Employment was signi!cantly associated 
with higher knowledge scores (p = 0.002, 95% CI: -1.42 to -0.33), while household 
income was signi!cantly associated with attitudes (p = 0.009, 95% CI: -0.96 to -0.13) 
and vaccination practices (p = 0.002, 95% CI: -0.48 to -0.11). Vaccine unavailability and 
cost were frequently cited as barriers, particularly in rural regions.

Conclusions
Discrepancy between knowledge and attitude v/s practice suggests that a number of 
barriers prevent mothers from translating their good knowledge and positive attitude 
into action. Signi!cant regional disparities exist, with rural areas like Beqaa facing 
the greatest challenges. Strengthening vaccine accessibility, implementing targeted 
educational interventions, and increasing governmental support are critical to improving 
immunization coverage nationwide.
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Background 
Kiwifruit is a globally valued fruit. Its industrial processing produces a substantial amount 
of waste, particularly peels, which present an appealing potential source of bioactive 
compounds. This study focuses on optimizing the extraction of phenolics from kiwi peels 
using a water bath (WB) and infrared irradiation (IR) and assessing their biological 
activities.  

Methods
Optimal conditions for polyphenol extraction from kiwifruit peels, in terms of temperature 
and time, were determined using Response Surface Methodology. Total phenolic content 
(TPC) was measured by the Folin–Ciocalteu method, and antioxidant activity was assessed 
utilizing the DPPH method. Antibacterial activities against Bacillus cereus, Staphylococcus 
aureus, Escherichia coli, and Salmonella Typhimurium were determined using the minimum 
inhibitory concentration (MIC). The lyophilized extract was tested for its anticancer effect 
on A549 lung cancer cell lines. The phytochemical pro!les of the WB and IR extracts 
were analyzed through High-Performance Liquid Chromatography (HPLC). 

Result
The optimal extraction conditions for the WB method were found to be 75 °C for 35 min, 
and 90 °C for 5 min for IR. The corresponding TPC obtained by IR was 21 mg GAE/g 
DM, which was 4.4 times higher than that obtained by WB (4.8 mg GAE/g DM). This 
indicates that IR was more ef!cient in extracting phenolics from kiwi peels. The antioxidant 
activity under the optimum conditions of WB and IR was 14 mg TE/g DM and 16 mg 
TE/g DM, respectively. Both the WB and IR extracts demonstrated antibacterial activity 
against B. cereus with an MIC value of 25 mg/mL. Additionally, the IR extract displayed 
an antibacterial effect against S. aureus, with an MIC value of 50 mg/mL. The WB and 
IR kiwi peel extracts were effective in signi!cantly reducing A549 cell viability at 50 µg/
mL and 100 µg/mL, respectively.

Gialluisi K., El Darra N., Nicoletti M., Solfrizzo M., Gambacorta L.

Foods

2025
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A total of 98 samples of spices, herbs, and mixtures commercialized in Italy were analyzed 
for 11 mycotoxins, regulated and non-regulated. The occurrence of 1–4 mycotoxins was 
found in 84% and 60% of spice samples and herb samples, respectively. Spices were 
the most contaminated matrix. Total a"atoxins were detected in 5% and 9% of herbs and 
spices, respectively, and ochratoxin A was detected in 14% of spices and not at all in 
herbs. Only one sample of spices (cloves) showed an AFB1 value (9.0 µg/kg) higher than 
the limit. No sample of herbs and spices had an OTA content beyond the limit. Within the 
non-regulated mycotoxins, ZEA was the most commonly occurring, and its mean levels 
in positive samples of spices ranged from 4.6 µg/kg (ZEA) to 1813.9 µg/kg (FB1). The 
mean levels of FB2 and ZEA in positive samples of herbs were 131.4 µg/kg and 2.5 
µg/kg, respectively. The mean levels of non-regulated mycotoxins in positive samples of 
herbs-and-spices mixtures ranged from 2.6 µg/kg (ZEA) to 1071.7 µg/kg (FB1). The most 
contaminated herbs and spices were garlic and basil, respectively. This study provides 
a signi!cant amount of information on the natural occurrence of multi-mycotoxins in 
herbs and spices consumed in Italy, which will be useful for the future regulation of some 
mycotoxins, in particular, FBs.
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Background 
Resistance in Gram-positive organisms, including methicillin-resistant Staphylococcus 
aureus (MRSA) and vancomycin-resistant Enterococcus (VRE), poses a signi!cant healthcare 
challenge globally. However, data on these organisms in Lebanon remain limited. This 
retrospective study aimed to assess the prevalence and antimicrobial resistance patterns 
of Staphylococcus aureus (S. aureus), coagulase-negative Staphylococci (CoNS), and 
Enterococcus spp. in clinical infections at the Lebanese Hospital Geitaoui - UMC from 
2017 to 2023.

Mina S., Daher S., Jamal Elddin S., Mina N., Nasreddine W.

BMC Pediatrics

2025
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Background
Acute gastroenteritis (AGE) is the second most common cause of paediatric hospitalizations 
and mortality worldwide. The type of etiological agent determines its clinical severity. 
Interestingly, AGE has been shown as a risk factor for the development of post-infection 
irritable bowel syndrome (PI-IBS). In this study, we aimed to correlate the clinical severity 
of AGE for different infectious etiologies with the occurrence of PI-IBS in North Lebanese 
children and adolescents.

Methods
A total of 219 patients admitted with gastrointestinal complaints, aged between four and 
15 years, were enrolled in this study. For each patient, a stool sample was obtained for 
microbiological analysis. Data on demographic and socioeconomic characteristics, and 
clinical history were collected. AGE severity was evaluated using the Vesikari Clinical 
Severity Scoring System. The patients were then followed to assess the development of 
PI-IBS, using the Bristol stool form scale and the Rome IV diagnostic criteria.

AUTHORS

JOURNAL

YEAR

PUBLICATION INFO

THEME / SUBTHEME

TYPE OF RESEARCH
COLLABORATION

NATURE OF PAPER

ABSTRACT

AUTHORS

JOURNAL

YEAR

PUBLICATION INFO

THEME / SUBTHEME

TYPE OF RESEARCH
COLLABORATION

NATURE OF PAPER

ABSTRACT

 Caffeic acid (0.54 ppm) and catechin (5.44 ppm) were the major polyphenols identi!ed 
in WB and IR extracts, as determined by HPLC. 

Conclusions
IR was more ef!cient in extracting phenolics from kiwi peels than WB. The !ndings also 
suggest that kiwi peel can be effectively utilized as an antioxidant, antibacterial, and 
anticancer agent.

Results
Viral pathogens were the predominant etiological agents of AGE (26.9%), followed by 
parasites (8.2%), and Salmonella spp. (4.6%). Of all the pathogens identi!ed in this study, 
rotavirus was the predominant infectious agent (25.1%) associated with severe AGE. 
Children with parasitic or bacterial AGE had signi!cantly higher C-reactive protein (CRP) 
average levels (p = 0.009). Moreover, 29 patients (13.24%) met the Rome IV criteria for 
PI-IBS, with mixed bowel habits (IBS-M) (48.3%) as the most frequent subtype.

Conclusion
This study provided novel preliminary data on the development of PI-IBS in Lebanese 
children and adolescents. Further studies are needed to explore the pathogenesis of PI-IBS 
and possible prevention strategies.
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Background 
Thirst is among the most unpleasant symptoms in patients with heart failure (HF). 
Intense thirst can lead to uncontrolled "uid intake, resulting in congestion and frequent 
readmissions. Many predictors of thirst were identi!ed, but little research addressed its 
association with salt intake.

Objective 
The aims were to describe the prevalence and characteristics of thirst in patients with HF, 
examine its association with salt intake, and identify its predictors.

Methods 
Using a descriptive correlational design, 100 patients with New York Heart Association 
classes I, II, and III HF were interviewed about thirst, salt-related behaviors, and the Patient 
Health Questionnaire-2. Demographic and clinical information were extracted from 
medical records. Descriptive statistics as well as bivariate and multivariable regression 
analyses were used.

Results 
Most participants were male and married, with university education and a mean age 
of 66.7 ± 13.2 years. The mean thirst intensity score was 3.81 ± 2.17 (out of 10), 
and its prevalence was 93%. The mean thirst distress score was 23.58 ± 7.66 (out of 
40); 68% reported moderate or strong distress. Patients prescribed salt restriction had 
lower thirst intensity (3.60 vs 5.70, P = .003) than their counterparts and thirst distress 
(22.78 vs 27.50, P = .062) that approached signi!cance. Salt restriction; use of statins, 
antidepressants, and any renin angiotensin aldosterone system (RAAS) blocker; and 
Patient Health Questionnaire-2 score predicted thirst intensity. Female sex as well as use 
of any RAAS blocker and antidepressants predicted thirst distress.
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Methods
A total of 2676 isolates were collected from urine, blood, respiratory specimens, and 
other infection sites. Bacterial identi!cation was performed following WHO clinical 
bacteriology procedures, utilizing gram staining, catalase and coagulase tests, and 
biochemical assays. Antimicrobial susceptibility testing was conducted using the Kirby-
Bauer disk diffusion method and minimum inhibitory concentration (MIC) analysis, 
interpreted according to Clinical and Laboratory Standards Institute (CLSI) guidelines. 
Statistical analyses were performed using SPSS® version 24, with signi!cance set at p < 
0.05.

Results
CoNS were the most prevalent (42.83 %), followed by Enterococcus spp. (28.81 %) 
and S. aureus (28.36 %). Blood cultures had the highest isolation rates (29.04 %), 
predominantly CoNS (76.45 %). Enterococcus spp. dominated urinary tract infections 
(85.01 %), while S. aureus was prevalent in wound/surgical site infections (59.23 %). 
Gender-speci!c trends showed CoNS and S. aureus more in males, while Enterococcus 
spp. infections were more common in females.

Conclusion
This study provides valuable insights into the prevalence and resistance patterns of Gram-
positive pathogens in a Lebanese hospital setting. The !ndings highlight the need for 
continuous surveillance and stringent antibiotic stewardship to combat antimicrobial 
resistance effectively.
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Background 
Bacteremia is a leading cause of morbidity and mortality worldwide. Rising prevalence 
and antimicrobial resistance (AMR) are critical public health issues. This study aims to 
determine the prevalence of bacteremia and the AMR pattern among patients in South 
Lebanon.

Methods 
A cross-sectional study analyzed 76 positive blood cultures from Hammoud and Labib 
Hospitals in South Lebanon between September 2023 and March 2024. The phenotype 
and antimicrobial susceptibility of gram-positive and gram-negative were determined by 
using disk diffusion. Genotypically, polymerase chain reaction was used to detect the 
carbapenemase-resistant Enterobacterales (CRE), extended-spectrum β-lactamases (ESBL), 
and methicillin-resistant Staphylococcus aureus genes.

Chedid P., Sokhn E., El Shamieh S., Fakhoury R.

Journal of Clinical Laboratory Analysis

2025
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Aim
This study aimed to describe the prevalence and progression of vitamin D (VitD) de!ciency 
in a large sample of Lebanese adults.

Methods
A retrospective analysis of 19,452 medical records of Lebanese adults primarily residing 
in Greater Beirut and Mount Lebanon was included. Serum VitD levels were measured 
using a chemiluminescent assay.

Results
Overall, 31% of our participants were de!cient (< 20 ng/mL), 28% were insuf!cient (20–
30 ng/mL), and 41% were suf!cient (> 30 ng/mL) for VitD. The overall average VitD levels 
were 26 ± 12 ng/mL (min: 3 ng/mL, max: 220 ng/mL). While 40% of participants below 
35 years old presented with VitD level de!ciency, this level decreased signi!cantly by 13% 
and 11% in age groups 55–65 and above 65 years old, respectively (p < 0.01). Females 
had a 35% lower risk of VitD de!ciency than males (OR = 0.65, p < 0.01). Second, living 
in the greater Beirut region increased the risk of developing VitD de!ciency by 41% 
(OR = 1.408, p < 0.01). 
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Conclusions
Thirst was prevalent, distressing, and predicted by salt restriction, use of any RAAS 
blocker, and depression. Assessing thirst and relieving it are recommended

Finally, living in a region with moderate (OR = 1.33, p < 0.11) to high pollution (OR = 1.45, 
p < 0.01) increased the risk by 33% and 45%, respectively. The number of individuals 
referred for testing VitD level in our tertiary healthcare center increased four times in the 
past 10 years, from 1120 in 2013 to 4633 in 2022. This observation is correlated with 
higher VitD levels and, thus, a signi!cant decrease in the trend of VitD de!ciency in 2022 
compared to the previous years (p < 0.001).

Conclusion
The prevalence of VitD de!ciency has decreased over the past 10 years in Greater Beirut 
and Mount Lebanon.
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Objective 
Urinary tract infections (UTIs) are common in neonates. Understanding the changes in 
the prevalence of common uropathogens is essential for early diagnosis and effective 
treatment of UTIs. This study aimed to identify etiological agents and determine the local 
antibiotic susceptibility patterns of uropathogens causing UTIs.
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Results
Out of 76 isolates, 38 (50%) were gram-positive and 38 (50%) were gram-negative. 
Escherichia coli was the most common among gram-negative (18. 42%), with 10.52% 
ESBL and 3.94% CRE. Staphylococcus coagulase negative was the most common among 
gram-positive (40.78%), followed by Staphylococcus aureus (6.57%), with 3.94% 
methicillin-resistant S. aureus. The prevalent ESBL gene was CTX-M (100%), and for the 
CRE, NDM (66.66%) was the most common gene. Regarding S. aureus, 66.66% were 
mecA.

Discussion
The diverse bacteremia isolates and resistance genes in South Lebanon re"ect global 
variability in incidence and resistance pro!les.
Conclusions: High rates of bacteremia and AMR in South Lebanon underscore the need 
for effective antibiotic stewardship programs.

Subjects and methods: A retrospective cross-sectional descriptive study from January 
2017 to December 2022 was conducted on hospitalized neonates at Maternity Hospital, 
Kuwait. Urine samples from neonates were analyzed to identify isolates, and antimicrobial 
susceptibility testing was determined using the VITEK® 2 system.

Results
Out of 3,996 urine samples processed, 282 (7%) samples yielded signi!cant bacteriuria, 
mostly from male 185 (65.6%). Gram-negative isolates were the most common 141 
(50%), followed by yeasts 84 (29.8%) and Gram-positive isolates 57 (20.2%). The 
common uropathogens were Klebsiella pneumoniae 50 (17.7%), followed by Escherichia 
coli 47 (16.8%), Candida albicans 39 (13.8%), Enterococcus faecalis 34 (12%), and 
Staphylococcus epidermidis 17 (6%). High resistance rates were observed among 
Enterobacterales against ampicillin, cephalothin, cefuroxime, cefotaxime, nitrofurantoin, 
amoxicillin-clavulanic acid, ceftazidime, and trimethoprim-sulfamethoxazole. A total of 
28 (56%) K. pneumoniae and 18 (38.3%) E. coli were extended-spectrum beta-lactamase 
producers.

Conclusion
Gram-negative isolates are considered the predominant causative agents of UTIs in 
neonates at Maternity Hospital. Reduced antibiotic susceptibility to commonly used 
antibiotics poses a notable challenge in the clinical management of neonates with UTIs. 
This study underscores the importance of proactive surveillance in monitoring causative 
organisms and antibiotic susceptibility in neonates.
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Background 
Body composition in athletes is characterized by pronounced muscle mass and low body 
fat (BF). Over and excessive adiposity are thus expected in athletes at higher body mass 
index (BMI) levels than those suggested by the World Health Organization (WHO). 
Therefore, we aimed to test the validity of WHO BMI cut-off points for overweight and 
obesity, respectively (i.e., %25 kg/m2 and 30 kg/m2) in young male athletes from 
different sport disciplines in Italy.

Methods
This study includes 622 male young adult athletes of mean age 25.7 ± 4.7 years who were 
initially categorized according to the WHO BMI classi!cation, and then re-categorized 
by adiposity status based on total BF% as measured by dual-energy X-ray absorptiometry 
(DXA). A predictive equation has been developed utilizing multivariable model-building 
to predict the best BMI cut-offs for identifying overweight and obesity in this population. 
The agreement between the different classi!cation systems was assessed with the kappa 
statistic (κ).

Results 
According to the WHO BMI classi!cation, 451 (72.5%) individuals were of normal 
weight, 148 (23.8%) were with overweight and 23 (3.7%) were with obesity, but based 
on the total BF%, 598 (96.1%) were of normal weight, and only 19 (3.1%) were with 
overweight and 5 (0.8%) were with obesity, revealing a weak agreement between the 
two classi!cation systems (WHO BMI vs. BF%; κ = 0.169). On the other hand, new BMI 
cut-off points were identi!ed (BMI % 28.2 kg/m2 for overweight and 33.7 kg/m2 for 
obesity) and showed good agreement with the BF% classi!cation system (κ = 0.522).

Almenhali A., Kanagavalli P., Abd-Ellah M., Khazaal S., El Darra N., Shimaa Eissa S.

Scienti!c Reports

2025
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Neonicotinoids are a group of neurotoxic insecticides that possess signi!cant threats 
not only to the environment but also to human health. This underlines the importance of 
developing ef!cient and accurate tools to detect neonicotinoids and track their behavior. 
Aptamers have been widely used as stable, ef!cient, and speci!c biorecognition 
molecules in biosensors. Nonetheless, no aptasensor was reported for the multiplexed 
detection of neonicotinoids. Herein, a graphene-based electrochemical biosensor was 
fabricated with three aptamers for the detection of imidacloprid, thiamethoxam, and 
clothianidin. The imidacloprid-speci!c aptamer underwent a truncation, which showed 
strong af!nity with KD = 12.8 nM compared to 20.1 nM of the original sequence when 
studied with differential pulse voltammetry (DPV). Screen printed electrodes were coated 
with graphene oxide. After electrochemical reduction, 1-pyrenebutyric acid was used 
to functionalize the electrodes and covalently immobilize the aptamers. The electrodes 
were characterized by scanning electron microscopy (SEM), Raman spectroscopy, and 
X-ray photoelectron spectroscopy (XPS) to ensure successful aptasensor fabrication. The 
biosensor displayed excellent sensitivity compared with reported aptasensors and linear 
ranges from 0.01 ng/mL to 100 ng/mL for imidacloprid, thiamethoxam, and clothianidin. 
It also demonstrated excellent selectivity to the three analytes. Spiked extracts from tomato 
and rice samples were analyzed using our aptasensor, and results were validated through 
conventional chromatography assays. High recovery rates for all three neonicotinoids 
were obtained, demonstrating excellent agreement between the two methods. This study 
presents a cost-effective and simple multiplex detection for the sensitive, speci!c, and 
accurate on-site analysis of neonicotinoids.

AUTHORS

JOURNAL

YEAR

PUBLICATION INFO

THEME / SUBTHEME

TYPE OF RESEARCH
COLLABORATION

NATURE OF PAPER

ABSTRACT

AUTHORS

JOURNAL

YEAR

PUBLICATION INFO

THEME / SUBTHEME

TYPE OF RESEARCH
COLLABORATION

NATURE OF PAPER

ABSTRACT



Faculty of Health Sciences

419418

Research Report 24-25

Structure and Distribution of Sensor Histidine Kinases in 
the Fungal Kingdom

Risk Factors and Hospitalizations Associated with 
Pediatric Adenovirus and Rotavirus Infections in 
Northern Lebanon

ARTICLE TITLE

ARTICLE TITLE

Mina S., Hérivaux A., Yaakoub H., Courdavault V., Wéry M., Papon N.

Current Genetics

2024

70(1):1-14

Health and Wellbeing/Illness and Therapy 

International

Interdisciplinary

Two-component systems (TCSs) are diverse cell signaling pathways that play a signi!cant 
role in coping with a wide range of environmental cues in both prokaryotic and eukaryotic 
organisms. These transduction circuitries are primarily governed by histidine kinases 
(HKs), which act as sensing proteins of a broad variety of stressors. To date, nineteen HK 
groups have been previously described in the fungal kingdom. However, the structure 
and distribution of these prominent sensing proteins were hitherto investigated in a limited 
number of fungal species. In this study, we took advantage of recent genomic resources 
in fungi to re!ne the fungal HK classi!cation by deciphering the structural diversity and 
phylogenetic distribution of HKs across a large number of fungal clades. To this end, 
we browsed the genome of 91 species representative of different fungal clades, which 
yielded 726 predicted HK sequences. A domain organization analysis, coupled with a 
robust phylogenomic approach, led to an improved categorization of fungal HKs. While 
most of the compiled sequences were categorized into previously described fungal HK 
groups, some new groups were also de!ned. Overall, this study provides an improved 
overview of the structure, distribution, and evolution of HKs in the fungal kingdom.

Khalife S., Osman M., Moubayed S., Kassem I., El Safadi D.

Medicina (Lithuania)

2025
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Background and Objectives 
Acute gastroenteritis (AGE) is a major contributor to pediatric morbidity and mortality 
worldwide. There is a scarcity of data on AGE in North Lebanon, a region profoundly 
affected by the Syrian refugee crisis and water sanitation issues. This study examines the 
prevalence, risk factors, and seasonal variations in adenovirus and rotavirus infections in 
children with AGE in North Lebanon. 

Materials and Methods
A cross-sectional study was conducted from September 2022 to August 2023 on 400 
children (1 month to 5 years old) with AGE that were admitted to pediatric departments 
of three private hospitals in North Lebanon. Stool samples were collected and tested using 
chromatographic immunoassays. Comprehensive demographic and clinical data were 
collected and analyzed. 

Results 
Rotavirus was the most frequent viral agent (28%), followed by adenovirus (12.3%) and 
mixed infections (5.5%). Rotavirus vaccination demonstrated a signi!cant protective 
effect, and lower infection rates were associated with breastfeeding and consumption of 
bottled water (p < 0.001).

AUTHORS

JOURNAL

YEAR

PUBLICATION INFO

THEME / SUBTHEME

TYPE OF RESEARCH
COLLABORATION

NATURE OF PAPER

ABSTRACT

AUTHORS

JOURNAL

YEAR

PUBLICATION INFO

THEME / SUBTHEME

TYPE OF RESEARCH
COLLABORATION

NATURE OF PAPER

ABSTRACT

Conclusions
The currently used WHO BMI cut-offs are not suitable for determining weight status in young 
male athletes, and since the newly proposed ones demonstrated a good performance, 
these should be implemented in new guidelines.

Higher infection rates correlated with lower levels of maternal education and household 
incomes (p < 0.001). Malnutrition signi!cantly increased susceptibility to rotavirus 
infections (p < 0.001). 

Conclusions 
This study emphasized the urgent need for targeted public health interventions in North 
Lebanon to mitigate the burden of rotavirus and adenovirus-induced acute gastroenteritis 
among children.
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Systematic Review of Genotype–Phenotype Associations 
in CRX-Associated Retinal Dystrophies
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Many people with overweight and obesity are affected by sarcopenia, which is represented 
by a phenotype known as sarcopenic obesity (SO), characterized by excessive body 
fat (BF), combined with reduced muscle mass and strength. In this population, it is 
vital to identify the factors associated with SO. With this aim in mind, we investigated 
the association between visceral adipose tissue (VAT) mass and SO in patients with 
overweight or obesity in a nutritional setting. A total of 256 participants (23.8% female) 
with overweight or obesity were involved and completed a body composition assessment, 
including VAT mass, using dual-energy X-ray absorptiometry (DXA). The sample was 
initially categorized according to whether the individual had the SO phenotype; they 
were then classi!ed according to their VAT mass into three tertiles (lowest, medium, and 
highest). Among the 256 participants, who had a median body mass index (BMI) of 29.3 
(interquartile range (IQR): 27.0-32.4) kg/m2 and a median age of 51.0 (IQR: 47.0-
54.0) years, 32.4% were identi!ed as having SO, and they displayed a higher median 
VAT mass (517.0 (IQR: 384.5-677.0) vs. 790.0 (IQR: 654.0-1007.0) g; p < 0.05). The 
logistic regression model that accounted for age, sex and BMI revealed that a higher VAT 
mass increases the risk of SO (odds ratio (OR) = 1.003; 95% con!dence interval (CI): 
1.001-1.004; p < 0.05). In conclusion, VAT mass appears to be an independent factor 
associated with SO in people with overweight or obesity. However, due to the cross-
sectional design, no information regarding any causality between higher VAT mass and 
SO can be provided. Additional longitudinal research in this direction should therefore 
be conducted.

Banjak M., Noureldine J., Mousawi Z., Nehme J., Jaffal L., El Shamieh S.

BMJ Open Ophthalmology

2025
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Background and objectives
CRX-associated retinal dystrophies (CRX-RDs) exhibit signi!cant genotype–phenotype 
heterogeneity. This study aimed to elucidate the genotype–phenotype associations of CRX 
through a systematic analysis of the reported cases.

Methods
84 studies, including 373 worldwide participants, were reviewed. These studies were 
checked for quality using Murad’s tool for methodological quality and synthesis of 
case series and case reports. Clinical data, fundus imaging characteristics and genetic 
pathogenic variants were analysed.

Results
The quality analysis revealed an overall good quality of the dataset, with some exceptions 
that do not detract from this trend. A predominance of cone-rod dystrophy (CRD) and Leber 
congenital amaurosis (LCA) among CRX-RDs (43% and 27%, respectively) was noted. 
Missense pathogenic variants were signi!cantly associated with macular pigmentation, 
an absence of peripheral atrophy, an absence of peripheral pigmentation and CRD 
(p<0.05). In contrast, the indels (98% frameshifts) were associated with pale optic discs, 
attenuated optic vessels, and peripheral bone spicules, and more severe phenotypes, 
such as LCA (p<0.05). Pathogenic variants in the homeodomain were associated with 
cone and/or CRD; others in the OTX tail were linked to LCA.

Conclusion
CRX pathogenic variants are associated with speci!c phenotypic features.
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Tirzepatide (TZP) is a new anti-obesity drug, and little is currently known about its effect 
on body composition (BC) in people with overweight or obesity. The aim of this study is to 
conduct a systematic review on the impact of TZP on BC compartments in this population 
during weight loss programs. Literature searches, study selection, method development, and 
quality appraisal were performed. The data were synthesized using a narrative approach, 
in accordance with the Preferred Reporting Items for Systematic reviews and Meta-Analyses 
(PRISMA) guidelines. Of the 1379 papers retrieved, 6 randomized controlled trials met 
the inclusion criteria and were reviewed, revealing the following !ndings. Firstly, TZP was 
shown to result in a signi!cant reduction in total fat mass (FM), visceral adipose tissue (VAT) 
and waist circumference (WC) between baseline and short as well as intermediate follow-
ups. Compared to other anti-obesity medications (e.g., dulaglutide and semaglutide) taken 
over the same duration, TZP showed a superior decrease in body fat compartments (i.e., 
total FM, VAT and WC). Finally, the effect of TZP on fat-free mass (FFM) is still uncertain 
because the !ndings remain inconclusive. In conclusion, TZP appears to be an effective 
strategy for achieving signi!cant improvements in body fat and its distribution, but additional 
investigations are still needed to determine the impact of TZP on lean mass in this population.
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Background
Digital literacy is essential for health behaviors and decision-making, particularly in Arab 
MENA countries, where access to digital resources varies considerably. Objective:
This study investigates the impact of digital literacy and internet usage on health behaviors 
across ten Arab countries, focusing on demographic and country-speci!c differences.
 
Methods
A cross-sectional survey of 12,522 respondents from Bahrain, Palestine, Lebanon, Jordan, 
Kuwait, the UAE, Saudi Arabia, Egypt, Morocco, and Tunisia was conducted using 
convenience sampling combined with the SMOTE-ENN technique to ensure balanced 
representation. The online questionnaire, available in Arabic and English, assessed 
internet access, digital literacy, and health behaviors.

Results
The !ndings reveal notable disparities in how digital literacy affects health outcomes. 
Overall, 40 % reported positive impacts of digital literacy on health behaviors, with males 
and older age groups showing higher positive perceptions. Notable country differences 
were observed: Egypt reported the highest positive impact (65.1 %), while Kuwait had the 
highest negative impact (25.3 %). Urban residents and those with higher education levels 
experienced more positive effects. Reliable internet access, social media, and health apps 
positively in"uenced health outcomes, particularly in Egypt and the UAE. 

Conclusion
The !ndings emphasize the importance of enhancing digital health literacy, particularly 
for marginalized and underserved groups and communities. Improving internet access, 
fostering con!dence in digital tools, and promoting critical evaluation of health information 
are crucial for positive health outcomes. 
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Introduction 
Much emphasis has been placed on the critical role that emotional intelligence plays in 
in"uencing university students’ motivation to learn. 

Objectives
The current investigation examined the link that exists between emotional intelligence 
and learning motivation among Saudi undergraduate nursing students, as well as the 
mediating and moderating effects that mental well- being and self-esteem perform in this 
association. 

Methods 
A quantitative cross-sectional methodology was used in the research, which recruited 367 
Saudi undergraduate nursing students. 

Results 
The results of the ANOVA and Welch F-test showed that the level of self-esteem was 
correlated with emotional intelligence and mental wellbeing scores, but not with motivation 
scores. Upon conducting structural equation modeling, signi!cant direct effect pathways 
were identi!ed between emotional intelligence, mental wellbeing, and motivation. Only 
indirect pathways were identi!ed between self-esteem and motivation. 
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This study offers key insights into the role of digital literacy in public health and highlights 
the need to address disparities in the Arab MENA region.
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This systematic review analyzes the implementation and effectiveness of machine learning 
(ML) approaches for infectious disease surveillance and prediction across the Middle 
East and North Africa (MENA) region. Adhering to PRISMA guidelines, studies published 
between 2016 and 2024 were examined to assess model structures, performance 
metrics, and dataset characteristics. The !ndings reveal a predominance of deep 
learning approaches, particularly Convolutional Neural Networks (CNNs), achieving 
mean accuracy rates of 96.3 % in pathogen detection from medical imaging. Random 
Forest algorithms demonstrated superior performance in disease outbreak prediction, 
with mean ACC scores of 0.85. Iran, Saudi Arabia, and Egypt emerged as regional 
leaders, collectively contributing 54 % of the analyzed studies. The temporal analysis 
showed peak research output in 2022 (n = 30 studies), followed by a 25 % decline in 
2023. Despite promising performance, challenges such as data quality, infrastructural 
limitations, and algorithmic bias persist. 
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Conclusions
This study indicates that mental wellbeing mediates the link between emotional intelligence 
and motivation to learn, where self-esteem operates as a signi!cant moderator. Thus, 
safeguarding the wellbeing of the students should be prioritized to enhance their 
academic journey and educational outcomes. The results of this investigation offer 
several recommendations for nursing education, highlighting the importance of emotional 
intelligence in promoting motivation in academic settings and, therefore, academic 
achievement.
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Background/Objectives 
The body mass index (BMI) is considered a key method for the classi!cation of individuals’ 
weight status, according to cut-off points proposed by the World Health Organization 
(WHO); however, the use of this classi!cation is still the subject of debate and criticism. 
We aimed to evaluate the accuracy of the WHO BMI classi!cation in re"ecting true 
adiposity in the Italian general population. 

Methods 
This cross-sectional study included 1351 adults of mixed gender aged between 18 and 
98 years, comprising 19 (1.4%) underweight individuals, 787 (58.3%) normal weight, 
354 (26.2%) overweight, and 191 (14.1%) with obesity according to the WHO BMI. 
After that they were re-categorized according to adiposity based on body fat percentage 
(BF%) measured by dual-energy X-ray absorptiometry (DXA). The agreement between the 
two classi!cation systems was tested using the kappa statistic (κ), with the system based 
on BF% being considered the gold standard. 
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This review highlights the need for standardized protocols, enhanced digital infrastructure, 
and collaborative efforts to realize the full potential of ML in enhancing public health 
interventions across the region. Future research directions should prioritize multi-center 
validation studies, standardized reporting frameworks, and integration of diverse data 
modalities to enhance model robustness and clinical applicability.
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Results 
According to the BMI classi!cation, 78.1% of the individuals who were in the normal 
weight range were correctly classi!ed. However, 53.4% of the overweight group and 
68.4% of the underweight group were misclassi!ed according to the BMI, as the majority 
of those misclassi!ed fell within the normal weight range according to their BF%. Finally, 
regarding the obesity group, 34% who were classi!ed as having obesity according to 
the BMI were misclassi!ed, since they were revealed to be only affected by overweight 
according to adiposity status. 

Conclusions
Despite the fact that the BMI seems to be reliable in determining body weight status in 
the normal weight range, over a third of the general population was misclassi!ed, as the 
current BMI classi!cation appears to in"ate the prevalence of underweight, overweight, 
and obesity among the general population. Accordingly, this may warrant consideration of 
revising the National Guidelines in Italy related to weight status classi!cation. Healthcare 
practitioners should be advised not to rely solely on the BMI, and should integrate its use 
with adiposity measures (i.e., BF%) or alternative surrogate indicators (i.e., waist-based) 
in routine evaluations, especially in those with a BMI below or above 18.5 kg/m2 or 25 
kg/m2.
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Urinary tract infections (UTIs) are among the most common and persistent bacterial 
infections, affecting around 150 million people worldwide each year. The emergence 
of multidrug-resistant (MDR) strains, particularly those producing extended-spectrum 
β-lactamases (ESBLs), has further complicated treatment and posed a serious global 
public health challenge. Hence, this study aimed to investigate the antibacterial potential 
of mesenchymal stem cell (MSCs) secretomes derived from adipose tissue (AD-MSCs), 
bone marrow (BM-MSCs), and umbilical cord (UC-MSCs) against the most common 
cause of bacterial UTI, Escherichia coli (E. coli). The MSCs secretomes were derived 
from human adipose tissue, umbilical cord, and bone marrow. The antibacterial activity 
of the secretomes was then assessed using the Kirby-Bauer disk diffusion method. These 
tests were conducted on 105 E. coli urine clinical isolates, including ESBL-producing 
strains. Further molecular analysis was performed to identify the resistant genes. Statistical 
analyses were then performed to test for statistically signi!cant differences between MSCs 
sources. Our results showed that the stem cell secretome was effective against 63.8% 
of non-ESBL and 52.7% of ESBL-producing E. coli isolates, with that derived from AD-
MSCs showing the largest inhibition zones. Molecular analysis revealed that all ESBL-
producing isolates (100%) harbored the CTX-M gene either on its own or in combination 
with another gene. These results underscore the potential of MSC-derived secretomes as 
a promising alternative for treating E. coli infections. Nonetheless, further research is 
required to explore their potential clinical uses as either complementary or standalone 
therapies for resistant infections.
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Introduction 
Water, an essential component for life and agriculture, is increasingly threatened by 
contamination. Industrial wastewater is a major source of pollution that continues to 
negatively impact ecosystems and human health. It contains contaminants such as dyes, 
heavy metals, pharmaceuticals, and pesticides, emphasizing the urgent need for effective 
water puri!cation methods. This study investigates the valorization of tomato leaves as a 
potential adsorbent for these pollutants.

Methods
Characterization of untreated and contaminant-treated tomato leaves by Fourier transform 
infrared spectroscopy (FTIR), X-ray diffraction (XRD), and scanning electron microcopy 
(SEM), con!rmed the presence of signi!cant functional group interactions and surface 
active sites suited for adsorption.

Results 
Tomato leaves demonstrated signi!cant adsorption capabilities for contaminants like 
methylene blue, malachite green, crystal violet, and lead, achieving removal ef!ciencies 
of 90.7% ± 0.3, 93.6% ± 0.5, 89.8% ± 0.6, and 78.4% ± 0.2, respectively, at an 
initial contaminant concentration of 20 mg/L. High adsorption effectiveness was also 
observed across various dye concentrations (5-25 mg/L) and contact times (5-120 min). 
Isotherm analysis indicated that lead adsorption followed the Langmuir model and Henry 
adsorption isotherm with a maximum adsorption capacity of 45.77 mg/g, while dyes 
aligned with the Freundlich model, with adsorption kinetics best !tting the pseudo-second 
order model in all cases.
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Understanding and Addressing Β-Lactam Resistance 
Mechanisms in Gram-Negative Bacteria in Lebanon: A 
Scoping Review
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Background
A growing threat to public health is the worldwide problem of antimicrobial resistance 
(AMR), in which gram-negative organisms are playing a signi!cant role. Antibiotic abuse 
and misuse, together with inadequate monitoring and control protocols, have contributed 
to the emergence of resistant strains. This global scenario prepares us to look more 
closely at the situation in Lebanon. The aim of this review is to investigate in detail the 
resistance mechanisms and related genes that are displayed by gram-negative organisms 
in Lebanon.

Methods 
A comprehensive analysis was carried out to pinpoint and gather information regarding 
gram-negative bacteria displaying resistance to antibiotics. To contribute to a complete 
understanding of the current state of antibiotic resistance in gram-negative strains, it 
was intended to collect and evaluate data on these organisms’ resistance patterns in a 
comprehensive manner.
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Discussion 
To our knowledge, this is the !rst study to comprehensively evaluate the adsorption 
of both heavy metals (Pb2+) and three structurally different cationic dyes using raw, 
unmodi!ed tomato leaves. This provides a sustainable, cost-effective, and green solution 
for the removal of diverse pollutants from water. Future work can explore enhancing the 
ef!ciency of decontamination and real-life application, including performing !eld trials in 
diverse environmental and industrial wastewater scenarios.
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The harvesting time of pomegranates is crucial for maximizing their health bene!ts and 
market value. However, traditional methods often fail to consider the intricate interactions 
between environmental conditions and fruit maturity. This study is the !rst of its kind in 
Lebanon to address this limitation by applying advanced machine learning techniques 
to predict key food quality indicators, which can aid in forecasting or determining the 
optimal harvesting date. The focus is on technological and phenolic maturity. 
Over three months, 548 pomegranates were meticulously harvested from three distinct 
geographic regions in Lebanon: Hasbaya, El Jahliye, and Rachiine. 
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Results 
Several studies have emphasized the prevalence of carbapenem-resistant 
Enterobacteriaceae (CRE) in Lebanon, speci!cally noting Escherichia coli and Klebsiella 
pneumoniae as the most frequent culprits, with OXA-48 and NDM-1 being the primary 
carbapenemases discovered. Furthermore, the TEM β-lactamase families are the primary 
source of extended-spectrum β-lactamases (ESBLs) in Shigella and Salmonella. Additionally, 
resistant strains of Acinetobacter baumannii and Pseudomonas aeruginosa have been 
linked to nosocomial infections in the country.

Conclusion 
There is a considerable frequency of antibiotic overuse and misuse in Lebanon, based to 
the limited data available on antibiotic consumption. In conclusion, antibiotic stewardship 
initiatives and additional research beyond the con!nes of single-center studies in Lebanon 
are needed.
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By integrating environmental, physical, and geographical data, we developed predictive 
models, including Linear Regression (LR) and Multi-Layer Perceptron (MLP) Regressor, 
to estimate key food quality indicators such as Total Soluble Solids (TSS), Titratable 
Acidity (TA), Maturity Index (MI), phenolic content, and Color Intensity (CI). Our results 
demonstrated that the MLP regressor achieved high predictive accuracy, with an R-squared 
value of 0.84 for TA, making it a reliable tool for predicting acidity levels. The model 
also showed strong performance in predicting phenolic content and color intensity, with 
R-squared values of 0.70 and 0.65 respectively, and an average classi!cation accuracy 
of 71% for categorizing polyphenol levels. Principal Component Analysis (PCA) revealed 
signi!cant geographic variation in phenolic content. In El Jahliye, phenolic levels ranged 
from low (<185 mg Gallic Acid Equivalent (GAE) per yield of juice) to moderate (185-
400 mg GAE/yield of juice). In Rachiine, levels ranged from moderate to high (>400 
mg GAE/yield of juice), while Hasbaya displayed all three phenolic content levels. These 
!ndings underscore the importance of region-speci!c harvesting strategies. As the !rst 
study in Lebanon to utilize machine learning for predicting food quality indicators in 
pomegranates, it provides a novel, data-driven approach to linking these indicators 
with optimal harvest timing. By accurately forecasting maturity-related metrics using 
simple physical, geographical, and environmental features, this study offers signi!cant 
implications for re!ning agricultural practices in Lebanon and other similar agro-ecological 
regions, enhancing product quality and market value.
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Recently, there has been a growing interest in reducing waste to promote environmental 
sustainability, with particular focus on agricultural by-products, especially fruits and 
vegetables. Potato, a widely used crop across various industries, generates a signi!cant 
amount of peel waste. This study aims to valorize potato peels using water bath extraction 
(WBE) and infrared-assisted extraction (IRAE), both with distilled water as the solvent, 
followed by assessments of antioxidant, antibacterial, and anti-sprouting activities. 
Optimization using response surface methodology identi!ed optimal extraction conditions 
for WBE (90 °C for 70 min) and IRAE (80 °C for 10 min), with both methods yielding 
3.5 mg GAE/g DM in polyphenol content. IRAE demonstrated superior energy ef!ciency 
and enhanced antioxidant activity. The extracts exhibited antibacterial properties against 
both Gram-positive (Listeria monocytogenes) and Gram-negative bacteria (Proteus sp. 
and Salmonella sp.), with inhibition zones ranging from 10 to 14 mm. Furthermore, 
the potato peels extract showed signi!cant anti-sprouting effects at room temperature, 
reducing both the number and size of sprouts compared with the control. HPLC analysis 
showed the presence of different phenolic compounds such as rutin, catechin, caffeic acid, 
protocatechuic acid, chlorogenic acid, p-coumaric acid, and gallic acid in one or both 
extracts. These !ndings suggest that potato peels extract holds potential for applications 
in the food industry as a natural preservative due to its antioxidant properties, as well as 
a sprout suppressant. The antibacterial activity of the extracts suggests their potential as 
a natural preservative as well, offering protection against both Gram-positive and Gram-
negative bacteria that may be present in food.
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Background 
The identi!cation of surrogate measures of central obesity is of clinical importance, and 
the waist-to-height ratio (WtHR) has recently attracted great interest as an alternative 
method.

Objective 
For this reason, we aimed to establish speci!c WtHR cut-off points for adiposity (i.e., 
central obesity) in four different ethnicity groups across both sexes based on data from the 
National Health and Nutrition Examination Survey (NHANES) population.

Methods 
Of the total 23,037 participants who completed four cycles of the survey between the 
years 2011 and 2018, anthropometric measures (i.e., body weight, waist circumference, 
and height) and dual X-ray absorptiometry-derived visceral adipose tissue (DXA-derived 
VAT) results were available for 3566 individuals who were assessed in this cross-sectional 
study. Participants with an overweight status de!ned according to the World Health 
Organization (WHO) body mass index (BMI) cut-off points (25-29.9 kg/m2) were 
included. The sample was then categorized by adiposity according to the DXA-derived 
VAT tertiles (highest), and based on the receiver operating characteristic (ROC) curve 
analysis, the best sensitivity and speci!city were attained for predicting central obesity 
using the WtHR.

Results
 The following WtHR cut-offs were identi!ed as having the best discriminating ability for 
central obesity: 0.57 for White males and 0.58 for White females; 0.55 for Black males 
and 0.57 for Black females; 0.56 for Asian males and 0.59 for Asian females; and 0.57 
for Hispanic males and 0.59 for Hispanic females.

Conclusion 
These new WtHR cut-off points should be utilized in adults with overweight to screen for 
central adiposity based on their sex and ethnicity, and obesity guidelines therefore need 
to be revised accordingly.

ABSTRACT Can Thoracic Manipulation Improve scapular kinematics 
and Muscle Strength ratio in Shoulder Impingement 
Syndrome? A Clinical Implications of Manual Therapy
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Background
Recently, Recently, the use of spinal manual therapy to treat shoulder pain has garnered 
attention. Clinical evidence has shown that spinal manual therapy is a common therapeutic 
approach used to address extremity dysfunction like Shoulder Impingement Syndrome 
(SIS).

Purpose
To investigate whether thoracic manipulation is more bene!cial than treatment directed 
solely at the shoulder for patients with SIS on scapular kinematics and scapular muscle 
strength ratio. 

Methods
With ethical approval and informed consent, 55 participants aged between 20 and 45 
participated in this study as SIS (stage I and II Neer’s classi!cation) and were recruited 
to a randomized controlled study. The selected subjects were randomly assigned into 
experimental and control groups. The experimental group received conventional physical 
therapy treatment based on the most evidence-based treatment for SIS (Stretching of 
the posterior capsule, rotator cuff strengthening, and scapular muscle training), and 
real thoracic spine manipulation. The control group received the same interventions. 
However, they were treated with sham thoracic manipulation. Scapular upward rotation 
was measured in 2 positions: 90° and 180° of elevation in the scapular plane by baseline 
bubble inclinometer, scapular tipping was measured by acromion to table distance (A-T 
distance), and the isometric strength of both Upper Trapezius (UT), Serratus Anterior (SA) 
and lower trapezius (LT) were assessed using Hand Held Dynamometer (HHD) device 
and then the UT/SA ratio and UT/LT ratios were calculated. All outcome measures were 
assessed at baseline, after 1 session, and after 6 and 12 weeks. 
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Exploring the Link Between Spinopelvic Alignment, Pain, 
Disability, and Dynamic knee valgus in Women with 
Patellofemoral Pain Syndrome

PROCEEDING TITLE

ElMelhat A., Abdelhamid S., Ismail A., Zahran S., Koura G.

World Physiotherapy Congress-2025

29/05/2025

Tokyo, Japan

Health and Wellbeing/Illness and Therapy 

National and Regional

Intradisciplinary

Background
There is a growing interest concerning the understanding of measurements of spinal and 
leg alignment in patients with patellofemoral pain syndrome (PFPS). However, evaluating 
spinopelvic alignment in the sagittal plane with pain level, functional disability and frontal 
plane projection angle (FPPA) in PFPS has not been adequately addressed. 

Purpose
To investigate if there is any association between spinal measurements (lumbar lordosis, 
sacral slope, and pelvic tilt) and pain level, functional disability, and dynamic knee valgus 
in women with PFPS.

Methods
This was a cross-sectional study involving seventy-!ve women diagnosed with PEPS, with 
a mean age of 34±5.82. Clinically, participants were chosen with patellofemoral pain 
during the previous week with a minimum score of 3 on a 10-point numerical pain scale 
(NPR).The measurements used in the study included lumbar lordosis (LL), sacral slope (SS), 
and pelvic tilt (PT) measured by radiographic parameters (X-ray), pain level assessment 
using the Numeric Pain Rating Scale (NPRS), assessment of knee dysfunction by the Arabic 
Anterior Knee Pain Scale (AAKP/Kujala), and dynamic knee valgus by measurement of 2D 
Frontal Plane Projection Angle (2D-FPPA). Spearman correlation analysis was conducted 
to evaluate the relationship between these parameters.

Results
The !ndings of this study revealed a strong positive correlation between lumbar lordosis 
(LL) and both pain levels and frontal plane projection angle (FPPA), with correlation 
coef!cients of r = 0.72 and r = 0.82, respectively (p = 0.01). Similarly, sacral slope (SS) 
was strongly correlated with pain levels (r = 0.92) and FPPA (r = 0.78). Pelvic tilt (PT) 
showed a moderate positive correlation with pain levels (r = 0.62) and FPPA (r = 0.72). 
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Results
Both groups showed signi!cant improvements in terms of scapular upward rotation, 
scapular tipping, and scapular isometric muscle strength after 6 and 12 weeks (P<0.05, 
Cohen’s d = 0.6), but the control group showed no signi!cant improvement after one session 
in terms of scapular upward rotation and scapular tipping (P > 0.05, Cohen’s d = 0.4). 
Between-group results showed a signi!cant difference favoring the experimental group 
in scapular upward rotation, scapular tipping, UT/SA ratio, and UT/LT ratios (P<0.05, 
Cohen’s d=0.72, Cohen’s d=0.68, Cohen’s d=0.63, Cohen’s d=0.53, respectively).

Conclusion(s)
The addition of manual therapy directed to the thoracic spine along with exercise therapy 
showed clinically and statistically signi!cant results for scapular kinematics and scapular 
muscle strength ratio. It demonstrated superior effects than exercise therapy alone for the 
treatment of patients with SIS.

Implications
The signi!cant improvement in the UT/SA and UT/LT muscle strength ratios indicates that 
thoracic manipulation may help address muscle imbalances that contribute to abnormal 
scapular motion in SIS. Clinicians should assess scapular muscle imbalances and consider 
spinal manipulation as part of a comprehensive approach to correcting these issues.

ABSTRACT



Faculty of Health Sciences

439438

2. BOOK CHAPTERS

Research Report 24-25

In"uence of Values and Beliefs on Addictive BehaviorsBOOK CHAPTER TITLE

Tassi A.

Multidisciplinary Approach for Better Understanding of Addictive Behaviour

2025

IntechOpen

DOI: 10.5772/intechopen.115457

Society, Culture and Human Behavior/Ethical Considerations in Medicine

Values and beliefs play a crucial role in shaping our daily decisions and in"uencing 
behaviors, particularly regarding addiction. While addiction is often viewed as a disease 
characterized by a lack of control, it also involves choices that can lead to negative 
outcomes, such as drug use initiation. Personal accountability for these choices is essential, 
as even well-intentioned decisions made for what we believe it is best for us, can result in 
harmful habits associated with addiction. Beliefs, including religious or spiritual values, 
signi!cantly impact how individuals approach addiction, offering guidance in avoiding 
or overcoming it. The decision to quit an addiction is multifaceted, in"uenced by free 
will, societal pressures, and personal beliefs about right and wrong. Many individuals 
!nd strength in their values, often choosing to stop addictive behaviors independently 
of professional intervention. Although addiction has neurological implications that alter 
brain function, personal willingness and commitment are vital in the recovery process. 
Understanding the signi!cance of personal values and beliefs is critical in developing 
effective strategies for addiction prevention and treatment. Recognizing one’s ability to 
make choices empowers individuals to regain control of their lives and cultivate healthier 
decision-making skills, ultimately supporting recovery and long-term change. The decision 
to quit an addiction is complex and is in"uenced by our own free will, compulsive actions, 
in"uence of society, and what we believe is right.
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However, there was a weak negative correlation between LL, SS, and PT and functional 
disability scores, with r values of -0.40, -0.39, and p = 0.02. These results indicate that LL, 
SS, and PT are signi!cantly associated with pain levels, functional disability, and frontal 
plane projection angle in women with PFPS.

Conclusion(s)
This study identi!ed signi!cant correlations between spinopelvic alignment parameters—
lumbar lordosis, sacral slope, and pelvic tilt and pain levels, functional disability, and 
dynamic knee valgus in women with patellofemoral pain syndrome (PFPS). The !ndings 
suggest that abnormalities in spinopelvic alignment are strongly associated with 
increased pain and altered knee mechanics, particularly dynamic knee valgus. These 
spinal alignments should be considered in clinical evaluation of knee-related disorders 
associated with PFPS.

Implications
It is recommended to assess spinal measurements during evaluation and rehabilitation 
of the patients that suffer from persistence of symptoms after traditional rehabilitation 
programs. This can eventually con!rm the concept previously stated as knee-spine 
syndrome.

ABSTRACT
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