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Message   
 

 
 

As we reflect on the academic year 2023-2024, it is with immense pride and a deep sense of 
accomplishment that I present our Annual Research Report. This year has been marked by 
extraordinary achievements and inspiring progress, highlighting the unwavering resilience and 
dedication of our scholarly community. 
 
Our researchers have relentlessly pushed the boundaries of knowledge, tackling some of the most 
pressing challenges of our time. From groundbreaking advancements in sustainable technologies to 
impactful contributions in health, environmental sciences, and engineering, the breadth and depth of 
our research endeavors are nothing short of remarkable. 
 
This year, we have witnessed a substantial increase in collaborative efforts, both within our university 
and with external partners. These partnerships have not only enriched our research landscape but have 
also opened new avenues for innovation and impact. Additionally, we have made significant strides in 
cultivating an inclusive and supportive research environment. Our firm commitment to diversity and 
equity remains at the forefront of our initiatives, ensuring that every voice is heard and valued in our 
pursuit of academic excellence. 
 

The achievements highlighted in this report stand as a testament to the unwavering hard work and 
perseverance of our faculty, students, and staff. It is your dedication to advancing knowledge and driving 
meaningful change that positions our university as a leader in research and innovation. As we look 
toward the future, we feel a deep sense of optimism and excitement for the opportunities that lie ahead. 
With our collective efforts, I am confident that we will continue to make significant contributions to 
society and forge a path toward a brighter, more sustainable future. Thank you for your steadfast 
commitment and for being an indispensable part of our university’s journey of discovery and growth.  
 
 
 
 
 
 
 
 

 

Dr. Salim Al Araimi  

Deputy Vice-Chancellor & Provost 
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Preface   

 
 

As a leading institution of higher education in the region, NU is dedicated to fulfilling its mission of 
changing the lives of our students, discovering new knowledge, and engaging with the community. Our 
commitment to transforming lives through education, research, and community engagement has never 
been more evident. This year, NU has continued to demonstrate its role as a leader in innovative 
solutions, particularly in the realms of science and technology. Our faculty and researchers have shown 
exceptional ingenuity and resilience, pushing the boundaries of knowledge and making significant 
strides in their respective fields. Collaboration has been a cornerstone of our success. Our engagement 
with industry leaders, government agencies, local communities, and international institutions has 
fostered a rich environment for innovative research and scholarship. These partnerships are crucial as 
we strive to create a sustainable and prosperous future through our academic endeavors. Our focus on 
applied research and innovation has led to remarkable advancements. We have deepened our 
partnerships with corporations, healthcare systems, small businesses, startups, and local societies, 
ensuring that our research not only contributes to the global body of knowledge but also has a direct, 
positive impact on our community and beyond. 
 
This annual report showcases the outstanding work and creativity of our faculty, staff, and students 
across our four constituent colleges: the College of Engineering, College of Pharmacy, College of 
Medicine & Health Sciences, and International Maritime College Oman. Their achievements are not just 
a reflection of individual excellence but also of our collective commitment to elevating research and 
scholarship at NU. As we forge ahead, we remain dedicated to maximizing our research performance 
and enhancing the university's research capabilities through strategic investments and initiatives. Our 
journey towards excellence is ongoing, and I am confident that the coming years will bring even more 
groundbreaking discoveries and innovations. Thank you to each and every one of you for your 
dedication and contribution to our university's mission. Together, we are shaping a brighter future 
through our unwavering commitment to research and innovation.

 

Prof. K P Ramachandran 

Dean of Deanship of Graduate Studies and Research 
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Preamble:   
 
University research is a vital force in driving innovation, creating new knowledge and technologies, enhancing R&D 

activities, and generating valuable externalities through investments in research facilities. At NU, we are fervently 

committed to advancing the quality of education and research, aiming to make significant contributions to society. 

Despite a challenging and competitive environment for research funding, our faculty members persist in conducting 

groundbreaking research that intersects various traditional and modern disciplines. Our research efforts have not 

only strengthened our collaborations but have also increased our external research funding from industries and 

governmental organizations. The Deanship of Graduate Studies & Research, along with research centers in our 

constituent colleges, is dedicated to establishing NU as a regional center of excellence and a key partner in discovery, 

applied research, and innovation, shaping a better future. We have witnessed a notable growth in our research 

outputs over the years. It is with great enthusiasm that we present this report, celebrating the innovative research, 

scholarly pursuits, and creative activities undertaken at NU by our students, faculty, and staff. This publication aims 

to showcase the impressive research outputs of our university, including research publications, patents, sponsored 

projects, scholarly and creative activities, as well as research awards and recognitions for the academic year 2023-

2024. 
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1-Journal Publications & Patents 
 

In the academic year 2023-2024, NU published 159 Scopus articles in high-impact scientific journals. 

The number of articles published by each college constituent is given in Figure 1. College of Engineering 

(CoE) shares 43% of the total number of publications, followed by College of Pharmacy (CoP) 27%, 

International Maritime College Oman (IMCO) 15%, College of Medicine & Health Sciences (CoM) 14%, 

and School of Foundation Studies (SoFS) 1% (please see Appendix-A for the Abstracts of the Journal 

publications). 

 

 
 

Figure. 1: NU Journal publications in the academic year 2023-2024 
 

Apart from high-impact publications, NU researchers are granted international patents for their 

scientific/technical inventions and maintain intellectual property protection by registering with legal 

authorities. In AY 2023-2024, six patents were granted to NU inventors by IPO’s from UK and India. The 

list of patents secured during the academic year 2023-2024 is shown in Table 1.  

List of Patents (2023-2024) 

Year Inventors 
Colleg

e  
Patent Title 

Country of 
issue/ 

Patent No 

Date of 
Grant 

link 
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Table. 1: List of Patents (2023-2024) 

2-Conference Publications 
 

In the academic year 2023-2024, a total of 56 conference papers have been published. There are 24 

conference publications from the International College of Maritime, 23 publications from the College of 

Engineering, four publications from the College of Medicine & Health Sciences, two from the College of 

Pharmacy, and One from the School of Foundation Studies and HQ. The conference papers published by 

each college are presented in Figure 2.  

 

 

Adeen, Muhye and 
Rani Pandian 

2024 

Dr. Sitesh Kumar 
Singh  
Dr. Bader Eddin 
Alasali 

CoE 
Internet of things based 
railway inspection 
device 

India     
415447-001 

 
13-06-
2024 

https://search.ipindia.
gov.in/DesignSearch/D
ESIGNSEARCH/Searcht
ility?page=1  

2024 
Mullaicharam 
Bhupathyraaj 

CoP 
Apparatus for Producing 
Agricultural Pulp Pencil 

UK Design 
patent 
6374295 

3-Jul-24 - 

2023 Santosh Walke  CoE 

Bio-Sensor Device for 
Detecting Toxic 
Chemicals in Water 
Bodies  

Government 
of India 
395856-001  

23-09- 
2023 

https://search.ipindia.
gov.in/IPOJournal/Jou
rnal/ViewJournal 
 

2024 Dr. J. Sadhik Basha IMCO 

Smart Hydraulic Pump 
With Variable 
Displacement For 
Energy-Efficient Fluid 
power 

2.02321E+1
1 

19-01-
2024 

https://search.ipindia.
gov.in/IPOJournal/Jou
rnal/Patent. TEMP/E-
1/102731/2023-MUM  

2023 Dr. J. Sadhik Basha IMCO 

Aerodynamic Wing 
Design with Dynamic 
Morphing for Optimal 
Lift-to-Drag Ratio 

2023410871
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1-Dec-23 
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https://search.ipindia.gov.in/DesignSearch/DESIGNSEARCH/Searchtility?page=1
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Figure. 2: NU Conference publications in the academic year 2023-2024 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3- Books/Chapters Authored 
 

Overall, 52 books/book chapters have been published by NU researchers in the academic year 2023-

2024. There are 25 publications from the College of Pharmacy, 12 from International Maritime College 

Oman, 11 from the College of Engineering, two from the College of Medicine& Health Sciences, and two 

scholarly outputs from the School of Foundation Studies in this category. The detailed list of 

Books/Chapters authored by NU faculties is given in Table 2. The contribution from constituent colleges 

is demonstrated in Figure 3.1. 
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Figure. 3.1: Contributions of the College in Books and Chapters During the Academic Year 2023-2024 
 

 

 
 

Figure.3.2: Books/Chapters authored in the academic year 2023-2024 
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List of Book/Chapters Authored (2023-2024) 

Year  Authors College 
Book/ 

chapter 
Book/chapter title 

Publisher 
Address 

link 

2024 
E. Umadevi and K. R. 
Karthikeyan,   

CoE 
Book 
Chapter  

A Subclass of Close-to-
Convex Function Involving 
Srivastava-Tomovski 
Operator Recent 
Developments in Algebra 
and Analysis 

Trends in 
Mathematics. 
Birkhäuser, Cham 

https://doi.org/
10.1007/978-3-
031-37538-
5_25  

2023 

Unnikrishnan 
Meenakshi 
Dhanalekshmi; Alam 
Khan Shah; Prakash 
Francis Arul, 

CoP 
Book 
Chapter  

10 Big Data in Drug 
Discovery, Development, 
and Pharmaceutical Care," 
in Big Data in Oncology: 
Impact, Challenges, and 
Risk Assessment, 

River Publishers - 

2023 

Prakash Francis Arul; 
Alam Khan Shah; 
Fuloria Shivkanya; 
Kumar Fuloria 
Neeraj; Unnikrishnan 
Meenakshi 
Dhanalekshmi 

CoP 
Book 
Chapter  

3 Big Data and Precision 
Oncology in Healthcare, in 
Big Data in Oncology: 
Impact, Challenges, and 
Risk Assessment 

River Publishers - 

2023 

Unnikrishnan 
Meenakshi 
Dhanalekshmi; Ahuja 
Alka; Prakash Francis 
Arul; Kishore Narra; 
Kurra Pallavi; Fuloria 
Shivkanya; Kumar 
Fuloria Neeraj, 

CoP 
Book 
Chapter  

6 Big Data in Disease 
Diagnosis and Healthcare," 
in Big Data in Oncology: 
Impact, Challenges, and 
Risk Assessment 

River Publishers - 

2024 

Ramanathan, A., Rani, 
K.R.V., Bhupathyraaj, 
M., Sridhar, S., 
Shareef, J., Thomas 

CoP 
Book 
Chapter  

A Comprehensive Review of 
Medicinal Herbs Improving 
Gut-Brain Health.  
Handbook of 
Neurodegenerative 
Disorders 

Springer 

https://doi.org/
10.1007/978-
981-97-2577-
9_1  

2024 
Dr. Mohan B. 
Sannathimmappa 

CoE Book 

Adopting Cutting-edge and 
Pedagogical Teaching-
learning Approaches to 
Facilitate the Teaching and 
Research Skills 

B P International  

https://doi.org/
10.9734/bpi/m
ono/978-81-
970279-7-0  

2024 

Ramakrishna Kumar; 
Yogesh Kumar 
Sharma; Monika 
Dhananjay Rokade; 
Hidayath Ali Baig 

CoE 
Book 
Chapter  

Advanced Deep Learning 
Approaches for Alzheimer's 
Disease: Enhancing 
Diagnostic Classification 
and Prognostic Prediction 

IGI Global 

DOI: 
10.4018/979-8-
3693-3605-
2.ch004  

https://doi.org/10.1007/978-3-031-37538-5_25
https://doi.org/10.1007/978-3-031-37538-5_25
https://doi.org/10.1007/978-3-031-37538-5_25
https://doi.org/10.1007/978-3-031-37538-5_25
https://doi.org/10.1007/978-981-97-2577-9_1
https://doi.org/10.1007/978-981-97-2577-9_1
https://doi.org/10.1007/978-981-97-2577-9_1
https://doi.org/10.1007/978-981-97-2577-9_1
https://doi.org/10.9734/bpi/mono/978-81-970279-7-0
https://doi.org/10.9734/bpi/mono/978-81-970279-7-0
https://doi.org/10.9734/bpi/mono/978-81-970279-7-0
https://doi.org/10.9734/bpi/mono/978-81-970279-7-0


 

12 | P a g e  
 

2024 

Yogesh Kumar 
Sharma; 
Ramakrishna Kumar; 
Hidayath Ali Baig; 
Sunil Sudam Khatal 

CoE 
Book 
Chapter  

AI-Powered Paradigm Shift: 
Non-Invasive Biomarkers 
for Early Detection of 
Alzheimer's Disease 

IGI Global 

DOI: 
10.4018/979-8-
3693-3605-
2.ch006  

2023 

Akila Ramanathan, K. 
Reeta Vijaya Rani, 
Mullaicharam 
Bhupathyraaj, Leena 
Chacko, and Hanan 
Fahad Alharbi 

CoP 
Book 
Chapter  

An Ethical Outlook on the 
Applications of Artificial 
Intelligence in Medicine 
and Pharmacy 

Taylor and 
Francis, USA, 
2023-09-29 
 ISBN: 
9781003343981,
133 

 https://doi.org
/10.1201/9781
003343981 

2023 

Hanan Fahad Alharbi, 
Mullaicharam 
Bhupathyraaj, Kiruba 
Mohandoss,Leena 
Chacko, and K. Reeta 
Vijaya Rani, 

CoP 
Book 
Chapter  

An Overview of Artificial 
Intelligence-driven 
Pharmaceutical 
Functionality, 

Taylor and 
Francis, USA 
2023-09-27 
ISBN: 
9781003343981, 
18 

- 

2024 
Mullaicharam 
Bhupathyraaj et al. 
(eds.) 

CoP Book 

Application of Artificial 
Intelligence in Neurological 
Disorders, Nutritional 
Neurosciences 

Springer 

https://doi.org/
10.1007/978-
981-97-2577-
9_1  

2023 

Anteneh Mesfin 
Yeneneh, Tahereh 
Jafary, Asma Al 
Kharousi, Muna Al-
Ajmi, Habeebllah 
Oladipo, Thirumalai 
Kumar, Jimoh 
Adewole, Khadija Al-
Balushi, Muna Al-
Hinai, Ahoud Al-
Hamadani  

IMCO 
Book 
Chapter  

Application of Functional 
Materials and Corrosion 
Inhibitors for Downstream 
Offshore Oil and Gas 
Industry. In: Deepak 
Dwivedi, Amit Ranjan, 
Jitendra S. Sangwai (eds) 
Functional Materials for the 
Oil and Gas Industry 
Characterization and 
Applications 

CRC Press, Boca 
Raton 

https://doi.org/
10.1201/97810
03242550  

2023 

Vijaya Rajendran, 
Carolin Lincy B.J., 
Gothanda RamanG, 
Kirubakaran, 
Narayanan, Leena 
Chacko, 
Mullaicharam 
Bhupathyraaj, Kiruba 
Mohandoss, and 
Hanan Fahad Alharbi 

CoP 
Book 
Chapter  

Applications of Artificial 
Intelligence in Drug 
Delivery Systems 

Taylor and 
Francis, USISBN: 
9781003343981, 
42.A, 2023-09-27 

https://l1nq.co
m/QHHPd 
 

2023 

Hanan Fahad Alharbi, 
Mullaicharam 
Bhupathyraaj, Leena 
Chacko, Kiruba 
Mohandoss, K. Reeta 
Vijaya Rani, and S 
Anbazhagan 

CoP 
Book 
Chapter  

Artificial Intelligence in 
Pharmaceutical 
Technology, Scope for the 
Future, Book chapter 

Taylor and 
Francis, USA, 
2023-09-27  
ISBN: 
9781003343981,
37. 

 https://doi.org
/10.1201/9781
003343981 

https://doi.org/10.1201/9781003343981
https://doi.org/10.1201/9781003343981
https://doi.org/10.1201/9781003343981
https://doi.org/10.1007/978-981-97-2577-9_1
https://doi.org/10.1007/978-981-97-2577-9_1
https://doi.org/10.1007/978-981-97-2577-9_1
https://doi.org/10.1007/978-981-97-2577-9_1
https://doi.org/10.1201/9781003242550
https://doi.org/10.1201/9781003242550
https://doi.org/10.1201/9781003242550
https://l1nq.com/QHHPd
https://l1nq.com/QHHPd
https://doi.org/10.1201/9781003343981
https://doi.org/10.1201/9781003343981
https://doi.org/10.1201/9781003343981
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2024 

Ashok Kumar 
Janakiraman, Hanish 
Singh Jayasingh 
Chellammal, Kannan 
Raman, Ramkanth 
Sundarapandian, 
Kushagra Khanna, 
Dhani 
Ramachandran, 
Mullaicharam 
Bhupathyraaj & 
Cheng Zenli  

CoP 
Book 
Chapter  

Biomarkers of Alzheimer’s 
Disease. Handbook of 
Neurodegenerative 
Disorders 

Springer 

https://doi.org/
10.1007/978-
981-19-3949-
5_13-1  

2023 
Vaishali Ghodke, 
Manoj Mandake, 
Santosh Walke 

CoE 
Book 
Chapter  

Chemical Waste 
Management  

Nirali Prakashan, 
Mumbai India  
ISBN: 
9789395951913 

- 

2024 

Bennett Lange, 
Suhrud Pathak, K. 
Reeta Vijayarani, Jack 
Deruiter, Hanan 
Fahad Alharbi, 
Mullaicharam 
Bhupathyraaj,  
Kiruba Mohandoss, 
and Muralikrishnan 

CoP 
Book 
Chapter  

Current and Futuristic Role 
of Artificial Intelligence for 
the Prevention and 
Treatment of Alzheimer’s 
Diseases 

Springer 

https://doi.org/
10.1007/978-
981-97-2577-
9_1  

2024 
Balamuralikrishnan 
R  Saravanan J 

CoE 
Book 
Chapter  

Current Approach in 
Engineering Research and 
Technology Vol.6. 2 August 
2024 - Determining the 
Effect of Alccofine and 
GGBS Addition on the 
Durability of Concrete 

B P International  
Print ISBN: 978-
81-978082-1-0 
E-ISBN:978-81-
978082-3-4 

https://doi.org/
10.9734/bpi/ca
ert/v6/1218  

2024 

Dhanalekshmi 
Unnikrishnan 
Meenakshi, Rishabha 
Malviya, Sonali 
Sundram 

CoP 
Book 
Chapter  

Drug Delivery Systems 
Using Quantum Computing 

2024 Scrivener 
Publishing LLC 
Online 
ISBN:9781394159
338 

DOI:10.1002/9
781394159338    

2024 

Geetha Devi (Editor), 
Patrick Omoregie 
Isibor (Editor), Alex 
Ajeh Enuneku 
(Editor) 

CoE Book 

Environmental 
Nanotoxicology: 
Combatting the Minute 
Contaminants 

 Springer; 2024th 
edition (March 20, 
2024)  
ISBN-10: 
3031541537, 
9783031541537 

https://dokume
n.pub/environ
mental-
nanotoxicology-
combatting-the-
minute-
contaminants-
3031541537-
978303154153
7.html  

https://doi.org/10.1007/978-981-19-3949-5_13-1
https://doi.org/10.1007/978-981-19-3949-5_13-1
https://doi.org/10.1007/978-981-19-3949-5_13-1
https://doi.org/10.1007/978-981-19-3949-5_13-1
https://doi.org/10.1007/978-981-97-2577-9_1
https://doi.org/10.1007/978-981-97-2577-9_1
https://doi.org/10.1007/978-981-97-2577-9_1
https://doi.org/10.1007/978-981-97-2577-9_1
https://doi.org/10.9734/bpi/caert/v6/1218
https://doi.org/10.9734/bpi/caert/v6/1218
https://doi.org/10.9734/bpi/caert/v6/1218
https://dokumen.pub/environmental-nanotoxicology-combatting-the-minute-contaminants-3031541537-9783031541537.html
https://dokumen.pub/environmental-nanotoxicology-combatting-the-minute-contaminants-3031541537-9783031541537.html
https://dokumen.pub/environmental-nanotoxicology-combatting-the-minute-contaminants-3031541537-9783031541537.html
https://dokumen.pub/environmental-nanotoxicology-combatting-the-minute-contaminants-3031541537-9783031541537.html
https://dokumen.pub/environmental-nanotoxicology-combatting-the-minute-contaminants-3031541537-9783031541537.html
https://dokumen.pub/environmental-nanotoxicology-combatting-the-minute-contaminants-3031541537-9783031541537.html
https://dokumen.pub/environmental-nanotoxicology-combatting-the-minute-contaminants-3031541537-9783031541537.html
https://dokumen.pub/environmental-nanotoxicology-combatting-the-minute-contaminants-3031541537-9783031541537.html
https://dokumen.pub/environmental-nanotoxicology-combatting-the-minute-contaminants-3031541537-9783031541537.html
https://dokumen.pub/environmental-nanotoxicology-combatting-the-minute-contaminants-3031541537-9783031541537.html
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2023 

Tahereh Jafary, 
Anteneh Mesfin 
Yeneneh, Luqman 
Abidoye, Thirumalai 
Kumar, 
Abdulhameed 
Khalifullah, Jimoh 
Adewole, Khadija Al-
Balushi, Maryam Al 
Buraiki  

IMCO 
Book 
Chapter  

Functional Clay Minerals 
Application in Oil and Gas 
Industries In: Deepak 
Dwivedi, Amit Ranjan, 
Jitendra S. Sangwai (eds) 
Functional Materials for the 
Oil and Gas Industry 
Characterization and 
Applications, 1st Edition 

CRC Press, Boca 
Raton 

https://doi.org/
10.1201/97810
03242550  

2024 
Dr. Umashankar, Dr. 
J. Sadhik Basha, et al. 

IMCO 
Book 
Chapter  

Heat & Mass Transfer 
GCS Publishers, 
India - ISBN:978-
81-978186-6-0 

- 

2023 

Prabhakar P, 
Marakala V, Palatty 
PL, D’souza RK, 
D’souza R, Antony R, 
Baliga MS.  

CoE 
Book 
Chapter  

Hepatoprotective Effects of 
Zingiber officinale Roscoe 
(Ginger): Past, Present, and 
Future. In Bioactive 
Compounds in the Storage 
Organs of Plants 

Springer 
DOI: 
10.1007/978-3-
031-44746-4_27 

https://link.spri
nger.com/refer
enceworkentry/
10.1007/978-3-
031-44746-
4_27  

2024 

Caleb Alford, Bennett 
Lange, Ashleigh 
Farmer, Rishi Nadar,  
Suhrud Pathak, 
Rachel Parise, Javed 
Shareef, Sathvik 
Sridhar, Hanan Fahad 
Alharbi, Jack 
Deruiter,Kirubakaran 
Narayanan, 
Mullaicharam 
Bhupathyraaj, and 
Muralikrishnan 

CoP 
Book 
Chapter  

How Artificial Intelligence 
Is Transforming the 
Prevalence  and Prevention 
of Neuroinfectious Disease? 

Springer 

 
https://doi.org/
10.1007/978-
981-97-2577-
9_1  

2024 

Dr. Vinod Bhatt, 
(Author), Dr. Dev 
Brat Gupta, (Author), 
Dr. Poonam Nigam 
Sahay , (Author), Dr. 
Geethu Anne Mathew 
(Author) 

SoFS Book 
Human Language and 
Communication Using 
Cognitive Science 

BR International 
Publishers 
ISBN: 978-
9362944900 

 https://www.a
mazon.in/HUM
AN-LANGUAGE-
COMMUNICATI
ON-COGNITIVE-
SCIENCE/dp/93
62944901  

2024 

Rishabha Malviya, 
Dhanalekshmi 
Unnikrishnan,Meena
kshi, Priyanshi Goyal 

CoP 
Book 
Chapter  

Laser Therapy in 
Healthcare: Advances in 
Diagnosis and Treatment 

 John Wiley & 
Sons 
ISBN: 978-1-394-
23797-5 

- 

2023 
Dr. Rubesh 
Selvakumar, Dr. J. 
Sadhik Basha, et al. 

IMCO 
Book 
Chapter  

Machine Learning 

GCS Publishers, 
India 
ISBN:9788196767
150 

- 

2023 
Meenakshi DU, Narde 
GK, Siddiqui S, Ahuja 
A. 

CoP 
Book 
Chapter  

Marine Bioactive 
Phytoconstituents in 
Autoimmune Disorders: 
Role and Mechanism - A 
Review. Antiinflamm 
Antiallergy Agents Med 
Chem 

Pub Med 
doi:10.2174/18
715230226662
30731104529  

https://doi.org/10.1201/9781003242550
https://doi.org/10.1201/9781003242550
https://doi.org/10.1201/9781003242550
https://link.springer.com/referenceworkentry/10.1007/978-3-031-44746-4_27
https://link.springer.com/referenceworkentry/10.1007/978-3-031-44746-4_27
https://link.springer.com/referenceworkentry/10.1007/978-3-031-44746-4_27
https://link.springer.com/referenceworkentry/10.1007/978-3-031-44746-4_27
https://link.springer.com/referenceworkentry/10.1007/978-3-031-44746-4_27
https://link.springer.com/referenceworkentry/10.1007/978-3-031-44746-4_27
https://doi.org/10.1007/978-981-97-2577-9_1
https://doi.org/10.1007/978-981-97-2577-9_1
https://doi.org/10.1007/978-981-97-2577-9_1
https://doi.org/10.1007/978-981-97-2577-9_1
https://www.amazon.in/HUMAN-LANGUAGE-COMMUNICATION-COGNITIVE-SCIENCE/dp/9362944901
https://www.amazon.in/HUMAN-LANGUAGE-COMMUNICATION-COGNITIVE-SCIENCE/dp/9362944901
https://www.amazon.in/HUMAN-LANGUAGE-COMMUNICATION-COGNITIVE-SCIENCE/dp/9362944901
https://www.amazon.in/HUMAN-LANGUAGE-COMMUNICATION-COGNITIVE-SCIENCE/dp/9362944901
https://www.amazon.in/HUMAN-LANGUAGE-COMMUNICATION-COGNITIVE-SCIENCE/dp/9362944901
https://www.amazon.in/HUMAN-LANGUAGE-COMMUNICATION-COGNITIVE-SCIENCE/dp/9362944901
https://www.amazon.in/HUMAN-LANGUAGE-COMMUNICATION-COGNITIVE-SCIENCE/dp/9362944901
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2024 
K., Bhupathyraaj, M., 
Reeta vijayarani, K. 

CoP 
Book 
Chapter  

Mitochondrial 
Transplantation as a Newer 
Therapeutic Approach for 
Neurodegenerative 
Diseases  
Handbook of 
Neurodegenerative 
Disorders 

Springer 

https://doi.org/
10.1007/978-
981-19-3949-
5_39-1 

2024 
Geetha Devi , Khadija 
Salim Abdullah Al 
Balushi 

CoE 
Book 
Chapter  

Nanochitosan-Based 
Enhancement of Fisheries 
and Aquaculture: Aligning 
with Sustainable 
Development Goal 14–Life 
Below Water, 
Book chapter title: Real-
World Application of 
Nanochitosan in Refinery-
Produced Water 
Treatment: A Case Study. 

 Springer; 2024th 
edition (March 20, 
2024)  
Print ISBN978-3-
031-52260-4 
Online ISBN978-
3-031-52261-1 

https://doi.org/
10.1007/978-3-
031-52261-
1_14 

2024 
Thanigaivelan R, 
Krishnan P K, Muduli 
K and Tamang S K 

CoE Book 

New Materials, Processing 
and Manufacturability: 
Fabrication and Processing 
of Advanced Materials 

Wiley 

https://books.g
oogle.com.om/b
ooks?id=x7sWE
QAAQBAJ&lpg=
PP1&ots=yPj9D
SIgQW&dq=info
%3Aep2ZEnGJ3
pAJ%3Ascholar.
google.com&lr&
pg=PR5#v=one
page&q&f=false  

2023 

Alnaami MY, 
Mohammed CA, 
Velladath Saleena, 
Calvin S, Chaturvedi 
A 

CoM 
Book 
Chapter  

Novel Health 
Interprofessional Education 
and Collaborative Practice 
Program: Strategy and 
Implementation, p.295-315 

Springer Nature 
1st ed. 2023 
Edition 
ISBN-13: 978-
9819934195, 
ISBN-10: 
9819934192 

- 

2023 

J. Sadhik Basha, 
Jimoh K. Adewole, 
Anteneh M. Yeneneh, 
Luqman K. Abidoye 

IMCO 
Book 
Chapter  

Opportunities and 
Challenges in Climate-
Friendly Clean Water and 
Energy Technologies 2023 

- - 

2024 

Suraj Kumar, 
Rishabha Malviya, 
Dhanalekshmi 
Unnikrishnan 
Meenakshi 

CoP 
Book 
Chapter  

Overview of Women’s 
Health, Women’s Health: A 
Comprehensive Guide to 
Common Health Issues in 
Women (2024)  

- 

https://doi.org/
10.2174/97898
152562911240
10004  

2023 
Alemu A.E, & Hamid. 
A.A. 

IMCO 
Book 
Chapter  

Pandemic Covid 19: How 
Halal Tourism Operator 
utilizes technology for 
recovery; In Technology 
and Trends in the Halal 
Industry, 

Routledge 
ISBN: 
9781032437057 

- 

https://doi.org/10.1007/978-981-19-3949-5_39-1
https://doi.org/10.1007/978-981-19-3949-5_39-1
https://doi.org/10.1007/978-981-19-3949-5_39-1
https://doi.org/10.1007/978-981-19-3949-5_39-1
https://doi.org/10.1007/978-3-031-52261-1_14
https://doi.org/10.1007/978-3-031-52261-1_14
https://doi.org/10.1007/978-3-031-52261-1_14
https://doi.org/10.1007/978-3-031-52261-1_14
https://books.google.com.om/books?id=x7sWEQAAQBAJ&lpg=PP1&ots=yPj9DSIgQW&dq=info%3Aep2ZEnGJ3pAJ%3Ascholar.google.com&lr&pg=PR5#v=onepage&q&f=false
https://books.google.com.om/books?id=x7sWEQAAQBAJ&lpg=PP1&ots=yPj9DSIgQW&dq=info%3Aep2ZEnGJ3pAJ%3Ascholar.google.com&lr&pg=PR5#v=onepage&q&f=false
https://books.google.com.om/books?id=x7sWEQAAQBAJ&lpg=PP1&ots=yPj9DSIgQW&dq=info%3Aep2ZEnGJ3pAJ%3Ascholar.google.com&lr&pg=PR5#v=onepage&q&f=false
https://books.google.com.om/books?id=x7sWEQAAQBAJ&lpg=PP1&ots=yPj9DSIgQW&dq=info%3Aep2ZEnGJ3pAJ%3Ascholar.google.com&lr&pg=PR5#v=onepage&q&f=false
https://books.google.com.om/books?id=x7sWEQAAQBAJ&lpg=PP1&ots=yPj9DSIgQW&dq=info%3Aep2ZEnGJ3pAJ%3Ascholar.google.com&lr&pg=PR5#v=onepage&q&f=false
https://books.google.com.om/books?id=x7sWEQAAQBAJ&lpg=PP1&ots=yPj9DSIgQW&dq=info%3Aep2ZEnGJ3pAJ%3Ascholar.google.com&lr&pg=PR5#v=onepage&q&f=false
https://books.google.com.om/books?id=x7sWEQAAQBAJ&lpg=PP1&ots=yPj9DSIgQW&dq=info%3Aep2ZEnGJ3pAJ%3Ascholar.google.com&lr&pg=PR5#v=onepage&q&f=false
https://books.google.com.om/books?id=x7sWEQAAQBAJ&lpg=PP1&ots=yPj9DSIgQW&dq=info%3Aep2ZEnGJ3pAJ%3Ascholar.google.com&lr&pg=PR5#v=onepage&q&f=false
https://books.google.com.om/books?id=x7sWEQAAQBAJ&lpg=PP1&ots=yPj9DSIgQW&dq=info%3Aep2ZEnGJ3pAJ%3Ascholar.google.com&lr&pg=PR5#v=onepage&q&f=false
https://books.google.com.om/books?id=x7sWEQAAQBAJ&lpg=PP1&ots=yPj9DSIgQW&dq=info%3Aep2ZEnGJ3pAJ%3Ascholar.google.com&lr&pg=PR5#v=onepage&q&f=false
https://books.google.com.om/books?id=x7sWEQAAQBAJ&lpg=PP1&ots=yPj9DSIgQW&dq=info%3Aep2ZEnGJ3pAJ%3Ascholar.google.com&lr&pg=PR5#v=onepage&q&f=false
https://doi.org/10.2174/9789815256291124010004
https://doi.org/10.2174/9789815256291124010004
https://doi.org/10.2174/9789815256291124010004
https://doi.org/10.2174/9789815256291124010004
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2023 

Malviya, R., Sundram, 
S., Fuloria, S., & 
Meenakshi, D.U. 
(Eds.) 

CoP 
Book 
Chapter  

Pharmaceutical industry 
4.0: Future, Challenges & 
Application (1st ed.) 

River Publishers 
https://doi.org/
10.1201/97810
03442493  

2023 
Bhupinder Kumar, 
Shah Alam Khan, Md 
Jawaid Akhtar 

CoP 
Book 
Chapter  

Phytochemicals and 
therapeutic potential of 
Punica granatum L.” In: 
Herbs, Spices and Their 
Roles in Nutraceuticals and 
Functional Foods 

Elsevier 
Publishers 
2023; pp171-209 
(chapter 11) 

- 

2024 

M. J. Akhtar, 
Dhanalekshmi UM, 
Tanveer Alam*, 
Mohammad Sohail 
Akhtar, Shah Alam 
Khan, 

CoP 
Book 
Chapter  

Phytochemistry and 
Neuroprotective Spectrum 
of a Medicinal Food 
Product: Crocus sativus 
Linn. In Plants as Medicine 
and Aromatics 

CRC Press 
DOI:10.1201/9
781003403968-
9   

4529
2 

Dr. Geethu Anne 
Mathew 

SoFS 
Book 
Chapter 

Pranane, Malayalam Poetry 
Collection 

- - 

2024 

Dhanalekshmi 
Unnikrishnan 
Meenakshi, Suresh 
Manic Kesavan, Arul 
Prakash Francis, 
Shah Alam Khan 

CoP 
Book 
Chapter  

Quantum Computational 
Concepts and Approaches 
in Drug Discovery, 
Development and Delivery. 
Book: Drug Delivery 
Systems Using Quantum 
Computing 

Wiley Online 
https://doi.org/
10.1002/97813
94159338.ch1  

2024 
Alemu A.E., Hamid 
A.A.  

IMCO 
Book 
Chapter  

Rebranding in the airline 
companies after the 
pandemic: Implementation 
framework, in Corporate 
Branding in Logistics and 
Transportation: Recent 
Developments and 
Emerging Issues 

Routledge - 

2024 
Taj, S. Z., Rizwan, S. 
M., Sachdeva, K. 

CoE 
Book 
Chapter  

Reliability and Sensitivity 
Analysis of a Wastewater 
Treatment Plant Operating 
with Two Blowers as a 
Single System)  
Reliability Engineering for 
Industrial Processes 
Series in Reliability 
Engineering 

Springer 
https://doi.org/
10.1007/978-3-
031-55048-5_2  

2023 

Subbanna Gounder, 
Sobana Ponnusamy, 
Hemalatha Selvaraj, 
Hanan Fahad Alharbi, 
Kiruba Mohandoss, 
and Mullaicharam 
Bhupathyraaj 

CoP 
Book 
Chapter  

Role of Artificial 
Intelligence (AI) Drug 
Discovery and 
Development, 

Taylor and 
Francis, USA, 
2023-09-28 
ISBN: 
9781003343981,
54 

- 

2024 
Najam Siddiqi, 
Nasser Al Nazwani 

CoM 
Book 
Chapter  

Role of radio-frequency 
electromagnetic waves in 
causing oxidative stress 

Academic press, 
Elsevier 
ISBN: 
9780443188077 

- 

https://doi.org/10.1201/9781003442493
https://doi.org/10.1201/9781003442493
https://doi.org/10.1201/9781003442493
https://doi.org/10.1002/9781394159338.ch1
https://doi.org/10.1002/9781394159338.ch1
https://doi.org/10.1002/9781394159338.ch1
https://doi.org/10.1007/978-3-031-55048-5_2
https://doi.org/10.1007/978-3-031-55048-5_2
https://doi.org/10.1007/978-3-031-55048-5_2
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2023 

Vetriselvan 
Subramaniyan, 
Shivkanya Fuloria, 
Mahendran Sekar, 
Shalini 
Shanmugavelu, 
Kamini Vijeepallam, 
Usha Kumari, Kamal 
Narain,Dhanalekshmi 
Unnikrishnan 
Meenakshi, 
Mohammad Nazmul 
Hasan Maziz, Neeraj 
Kumar Fuloria 

CoP 
Book 
Chapter  

Targeting Epigenetics in 
Inflammatory Lung 
Diseases 

Springer 

https://doi.org/
10.1007/978-
981-99-4780-
5_1  

2023 
Hamid, A.A. & Alemu 
A.E, 

IMCO 
Book 
Chapter  

Technology and Halal 
Retailing Sector: Digital 
transaction and What is 
new? In Technology and 
Trends in the Halal 
Industry 

Routledge 
ISBN: 
9781032437057 

- 

2024 
Colak, Isiacik, Dr 
Arife Tugsan., 

IMCO 
Book 
Chapter  

The Effect of Ship 
Performance Monitoring 
Systems and Navigation 
Optimizing Technologies on 
Smart and Green Maritime 
(Book Name: Smart and 
Green Maritime) 

Amfora 
Publishing, 2024 
ISBN: 978-625-
371-289-1 

- 

2024 
Dr. J. Sadhik Basha, et 
al. 

IMCO 
Book 
Chapter  

The Evolution of Energy 
Storage Devices. 
 

Taylor & Francis – 
CRC Press 
Publishers 

- 

2024 

Kiersten Ward, Keyi 
Liu, Suhrud Pathak, 
Satyanarayana R. 
Pondugula, Hanan 
Fahad Alharbi, 
Kiruba Mohandoss,  
Sushama Sagar Pole, 
Mullaicharam 
Bhupathyraaj,  and 
Muralikrishnan 

CoP 
Book 
Chapter  

Use of Artificial Intelligence 
in Preventing and Treating  
Neuronal Cancer 

Springer 

https://doi.org/
10.1007/978-
981-97-2577-
9_1  

2024 

Garima Varshney, 
Rishabha Malviya, 
Sonali Sundram, 
Dhanalekshmi 
Unnikrishnan 
Meenakshi 

CoP 
Book 
Chapter  

Utilization of Microbial 
Genes as a Vaccine Against 
Cancer In Book: Cancer 
Vaccination and 
Challenges,1st Edition 

Apple Academic 
Press 
eBook 
ISBN9781003403
968 

https://encr.pw
/QLlv2 
 

 
Table 2: List of Book/Chapters Authored 

https://doi.org/10.1007/978-981-99-4780-5_1
https://doi.org/10.1007/978-981-99-4780-5_1
https://doi.org/10.1007/978-981-99-4780-5_1
https://doi.org/10.1007/978-981-99-4780-5_1
https://doi.org/10.1007/978-981-97-2577-9_1
https://doi.org/10.1007/978-981-97-2577-9_1
https://doi.org/10.1007/978-981-97-2577-9_1
https://doi.org/10.1007/978-981-97-2577-9_1
https://encr.pw/QLlv2
https://encr.pw/QLlv2
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4-Funded Research projects 
 
During 2023-2024, the National University has secured 11 Research Grant (RG) projects, seven Graduate Research 

Grant (GRG) projects and seven Undergraduate Research Grant (URG) projects from TRC. (MOHERI). The details of 

these projects are shown in Table.3. The total research fund obtained from TRC (MOHERI) during the academic 

year 2023-2024 was OMR 208770. Also, as part of NU's Research Strategic plan to support quality research by 

providing internal grants, in AY 2023-2024, NU has funded one research project to the College of Pharmacy, five 

projects to College of Engineering, two project to College of Medicine & Health Sciences, one research project to 

the School of Foundation Studies and four projects to international college of Maritime Oman totaling overall 

research grant of OMR 37000.  

 

 
Figure. 4: (MOHERI) Research Fund in OMR – College wise (Call-2022 and Call-2023) 

 
 

Funded Research Projects (2023-2024) 

No Research Project Title 
Grant 

Scheme 
College Year 

Funding 
(OMR) 

Research Team/Mentor/PI 

1 
Green Hydrogen Production from 
Alkaline Water Electrolysis using 
Hybrid Solar Energy Source 

BFP/RGP/EI
/23/348 

CoE 2023 20000 

Walke, Santosh (PI) 
Bhambare, Parimal (Co-PI) 
Vishweshwara, Sudhir (Co-
IN) 
Syed Mohd, Rizwan ( Co-IN) 
Dwivedi, Priy (Co-IN) 
Alrashdi, Shabib (Co-IN) 

2 

Development of a real-time 
energy management system for 
efficient energy utilization and 
minimization of carbon footprint. 
An effort towards Oman’s Net-
Zero Emissions Target 

BFP/RGP/EI
/23/369 

CoE 2023 20000 

Vishweshwara, Sudhir (PI) 
Hemadrasa, Dharmasa (Co-
PI) 
Al Rashdi, Salim (Co-IN) 
Munusami, Achuthan (Co-PI) 
Al Bimani, Ali (Co-IN) 
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3 

 Development of Novel 
Sustainable Aluminium-Ceramic 
FOAM from the Recyclable 
Aluminium Waste Available in 
the Sultanate of Oman for 
Biomedical, Energy and 
Environmental Applications 

BFP/RGP/E
BR/23/396 

CoE 2023 20000 

KRISHNAN, PRADEEP 
KUMAR (PI) 
Munusami, Achuthan (Co-PI) 
Al Oraimi, Said (Co-IN) 
Ayaavu Manivannan, 
Saravanan (Co-IN) 

4 

Managing strategic Omanisation 
for localization of skills in the 
logistics sector in Oman and 
dealing with challenges and 
headwinds 

BFP/RGP/EI
/23/419 

CoE 2023 20000 

TADERERA, FAUSTINO (PI) 
Walke, Santosh ( Co-PI) 
Masengu, Reason (Co-IN) 
Rajakannu, 
Dr.Amuthakkannan (Co-IN) 
Alemu, Abebe (Co-IN) 

5 

Development of Biosulphur-
Based Polymeric Materials: 
Preparation, Characterization 
and Applications 

BFP/RGP/E
BR/23/505 

IMCO 2023 6000 
Oladipo, Habeebllah (PI) 
Alade, Taofeek (Co-PI) 

6 

Transport Processes of 
Nanofluids Through Green 
Hydrogen Production: Problem-
Modeling and Application 

BFP/RGP/EI
/23/503 

IMCO 2023 20000 
Dr Jimoh K. Adewole (PI) 
Al Rahbi, Yaqoob (Co-PI) 
Alade, Taofeek (Co-IN) 

7 

Digital Logistics in the Sultanate 
of Oman: Status, challenges, and 
prospects in the Port and 
Warehousing sectors 

BFP/RGP/IC
T/23/054 

IMCO 2023 6000 

Alemu, Abebe (PI) 
Alhabsi, Amer (CO-PI) 
Other team: 
1-AlKalbani, Khalid 
2-Sahin, Bekir 

8 

Study Of Standalone Solar 
Pv/Wind Hybrid Power System 
for Sustainable Rural 
Development 

BFP/RGP/EI
/23/506 

IMCO 2023 6000 
Kalifullah, AbdulHameed (PI) 
Bolat, Firat (CO-PI) 
Mostafa, Eslam (Co-IN) 

9 

Development, validation, and 
evaluation of the Inter-
professional clinical 
communication toolkit for 
medication safety risk 
communication 

BFP/RGP/E
HR/23/422 

COM 2023 19270 

ALI MOHAMMED, CIRAJ (PI) 
Velladath, Saleena Ummer( 
Co-PI) 
Al-Nazwani, Nasser (Co-IN) 
Imran, Mohammed (Co-IN) 

10 

Rational design, synthesis of 
pyrimidine derivatives as 
potential inhibitors of NSCLC 
with EGFR-TKI mutation 

BFP/RGP/CB
S/23/337 

CoP 2023 20000 

Akhtar, Mohammad (PI) 
Al Balushi, Khalid (Co-PI) 
KHAN, SHAH ALAM (Co-IN) 
Al Sabahi, Bushra (Co-IN) 

11 

 Lipid–Polymer Hybrid 
Nanoparticles Encapsulating 
Olaparib (Poly (Adp-Ribose) 
Polymerase (Parp) Enzyme 
Inhibitor) for the Targeted 
Delivery to Colorectal Cancer 

BFP/RGP/H
SS/23/397 

CoP 2023 20000 

Qureshi, Mohammad (PI) 
Al Balushi, Khalid (Co-PI) 
Ahuja, Alka (Co-IN) 
Alhilali, Mariya (Co-IN) 
Bhupathyraaj, Mullaicharam 
(Co-IN) 
Al hadhrami, Ahmed (Co-IN) 
Al Kindi, Sumaiya (Co-IN) 
Devi, Dr. Geetha (Co-IN) 
Nazmi, Abdul Salam (Co-IN) 
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12 

 Design, synthesis, and 
pharmaceutical analysis of some 
potent C-Met kinase inhibitors as 
anti-cancer agents 

BFP/GRG/C
BS/23/071 

CoP 2023 3000 

Al Sabahi, Bushra (PI) 
AlDalali, Muna (Co-PI) 
KHAN, SHAH ALAM 
(Supervisor) 

13 

Mitigation of Global Warming by 
Stabilized Biochar From 
Anaerobic Digestion (AD) 
Process 

BFP/GRG/EI
/23/076 

CoE 2023 3000 

Alrashdi, Shabib (PI) 
Al-Balushi, Noura (Co-PI) 
Alaythee, Dr. Mutlag (Co-IN) 
Dr Santosh  Walke 
(Supervisor) 

14 

Using Omani marble waste to 
strengthen Aluminium scrap and 
use it to reduce the effects of 
Earthquakes on buildings 

BFP/GRG/EI
/23/089 

CoE 2023 3000 

Al Yaarubi, Jawaher (PI) 
Al-Balushi, Noura (Co-PI)  
Alrashdi, Shabib (Co-IN) 
Ms. Arwa Ali (Co-IN) 
Alaythee, Dr. Mutlag 
(Supervisor) 

15 

Synthesis of Functionalized 
Mesoporous Silicon Dioxide 
Nanoparticles for Efficient 
Treatment of refinery 
Wastewater for responsible 
water consumption 

BFP/GRG/E
BR/23/083 

CoE 2023 3000 

AlAraimi, Manahel (PI) 
Al Balushi, Khadija (Co-PI)  
B.M, Sangeetha (Co-IN) 
Devi, Dr. Geetha (Supervisor) 

16 

 Experimental Investigation on 
Heterogeneous Solar- Fenton 
process for the treatment of 
petroleum refinery effluent using 
Response surface methodology 
(RSM) and Genetic algorithm 
(GA) multi-objective 
optimization 

BFP/GRG/EI
/23/051 

CoE 2023 3000 

Al Balushi, Khadija (PI) 
Alrashdi, Shabib (Co-PI) 
Sakhile, Karunya (Co-IN) 
Dr. varghese Manappllil  
(Supervisor) 

17 

 Use of Biochar From Green 
Waste In the Development of 
Biodegradable Low-Density 
Polyethylene (LDPE) and its 
Application In Nursery Polybags 
In The Sultanate of Oman. 

BFP/GRG/E
BR/23/125 

CoE 2023 3000 

Al Oraimi, Said (PI) 
Alrashdi, Shabib (Co- 
Al-Balushi, Noura (Co-IN) 
Alaythee, Dr. Mutlag 
(Supervisor) 

18 

Balancing Vocational and 
Academic Approaches in 
Maritime Education and 
Training: Challenges and 
Possibilities 

BFP/GRG/E
HR/23/194 

IMCO 2023 3000 

Salwa Al Farsi (PI) 
Al-Farsi , Salwa (Co-PI) 
helmey, sherif (CO-IN) 
Kalifullah, AbdulHameed 
(Supervisor) 

19 
Integrated Water Treatment 
Plant for Energy Generation and 
SmartWater Production 

BFP/URG/EI
/23/020 

IMCO 2023 1500 

Al-Shuaili, Abdulaziz (PI) 
Oladipo, Habeebllah 
(Supervisor) 
Alsadrani, Fatma 
Al-Balushi, Ahmed 

20 

Sustainable Growth through 
Circular Economy: Valorizing 
Sewage Sludge for Activated 
Carbon Production 

BFP/URG/E
BR/23/021 

IMCO 2023 1500 

Al Sharji, Nasser Khalid 
Nasser Salim (PI) 
Jafari, Tahereh (Supervisor) 
Alsaidi, Azan 
Alhosni, Al-Zahraa 

21 
Biochar Production by 
Hydrothermal Reactor(Htl) Using 
Sonicated Marine Alage 

BFP/URG/E
BR/23/005 

IMCO 2023 1500 
AL KHALIFIN, AL MOATASAM 
MOHMMED AHMED (PI) 
Kumar, Thirumalai 
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(Supervisor) 
AL-BADI, SHEIKHA 

22 

Experimental Investigations of 
Effectiveness and Optimal 
Conditions of Air Pollution 
Remediation using Algae 

 
BFP/URG/E
BR/23/023 

CoE 2023 1500 

Al Ghailani, Fadwa (PI) 
Walke, Santosh (Supervisor) 
Al Sariri, Quds 
Elbaesy, Lames 
AL Hashimi, Fatma 

23 

 Eco-friendly synthesis and 
characterization of aluminium 
oxide nanoparticles from waste 
aluminum foil for antibacterial 
and antifungal activity study 

BFP/URG/E
BR/23/025 

CoE 2023 1500 

Almaamari, Reem (PI) 
Devi, Dr. Geetha (Supervisor) 
Amir, Aaisha 
Alrubaie, Safiya 
Aljassasi, Sara 

24 

 Recycling and Utilization of 
Fiberglass–Resin Powder from 
Waste Glass Fiber Reinforced 
Polymer (GFRP’s) for the 
Production of Sustainable 
Phenolic Molding Products 
(SPMP) 

BFP/URG/EI
/23/046 

CoE 2023 1500 

Al Balushi, Hussein Antar 
Hussain Murad Bakhsh (PI) 
KRISHNAN, PRADEEP 
KUMAR(Supervisor) 
Al Balushi, Mohamed Siddiq 
Mohamed 

25 

 Statistical modeling for 
enhancing the treatment of 
stabilized leachate via oxidation 
and coagulation-flocculation 
processes. 

BFP/URG/E
BR/23/008 

CoE 2023 1500 

Al-Mamari, Almuntaser (PI) 
Alrashdi, Shabib(Supervisor) 
Al-Hinai, Eqlima 
Al-Aameriya, Waad 

26 

Are the human sperm mobility 
and morphology affected by the 
smartphone electromagnetic 
waves: an electron microscopic 
in vitro study 

NUFRG/23/
CM/0033 

COM 2023 4000 
 
Dr Najam Siddiqi 

27 

Computational Intelligence based  
Condition Monitoring of Wind 
Turbines using Vibration Signals 
and Deep Learning Models 

NUFRG/23/
CE/0028 

CoE 2023 4800 Dr. Moammer Al Tobi  

28 

Inhibitory effects of natural plant 
products on Cholinesterase 
activity: A rational approach for 
the development of anti- 
Alzheimer drugs 

NUFRG/23/
CP/0030 

CoP 2023 4800 Dr. Shah Alam Khan 

29 

Transforming Logistics: 
Leveraging Artificial Intelligence 
and Blockchain for Enhanced 
Efficiency for Logistics 
Companies in Oman 

NUFRG/23/I
M/0025 

IMCO 2023 2100 Dr Abebe Ejigu 

30 

Mathematical Analysis of a Class 
of Viral Infection Models with 
CTL and Antibody Immune 
Responses 

NUFRG/23/I
M/0026 

IMCO 2023 1400 Dr. Taofeek Olanrewaju 

31 
A Study on the Alternative Uses 
of Nitrogen Rich Fuel Gas By-
Products Generated in Oman 

NUFRG/23/I
M/0027 

IMCO 2023 4800 Dr. Jimoh Kayode 
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32 

 Enhancement of GFP research 
contributions to redefine the 
profile of higher education 
institutions 

NUFRG/23/
SF/0024 

SoFS 2023 1900 Dr. Geethu Anne 

33 
Feasibility Study to Recover 
Calcium Carbonate from the 
Reverse Osmosis Reject Brine  

NUFRG/23/
CE/0031 

CoE 2023 4000 
Dr. Sathiraju Venkata 
Satanarayana 

34 

Mitigation of Global Warming by 
Stabilized Biochar from 
Anaerobic Digestion (AD) 
Process 

NUSRG/23/
CE/0011 

CoE 2023 1250 Mr. Shabib Al Rashdi 

35 

Use of Biochar From Green 
Waste In the Development of 
Biodegradable Low-Density 
Polyethylene (LDPE) and its 
Application In Nursery Polybags 
In The Sultanate of Oman 

NUSRG/23/
CE/0016 

CoE 2023 1250 Mr. Shabib Al Rashdi 

36 
Designing an Adaptive AI-
Enhanced Prosthetic Arm for 
Physically Impaired Children. 

NUSRG/23/
CE/0019 

CoE 2023 1250 
Dr Amuthakkannan 
Rajakannu 

37 

An innovative experimental 
study on nanoparticles-laden 
alternative fuels on evaporation 
and working features of a DICI 
engine. 

NUSRG/23/I
M/0025 

IMCO 2023 400 Dr. Jaffar Sadhik Basha 

38 

Characterization of Thymus 
Syriacus Essential Oil: Exploring 
Innovative Antimicrobial 
Delivery Systems and Advanced 
Wound Healing Solutions  

NUIJP/23/C
M/01 

COM 2023 
NU budget: 

5050 
Dr. Souad  

39 

Anticancer Activity of 
Tetradecyle benzene C20H34 
extracted from Moringa 
Peregrina 

Seed 
Funding by 
COP 

COP 2023 1500 

Muna Mohammed Abdullah 
AL-Dalali,  
Co-Investigators: : Ms. Marwa 
Younis Al Hashmi, : Ms. Zahra 
Khamis Al Fahdi 

40 

Innovative Development and 
Characterization of Inert Gas 
Assisted(IGA) Metal Matrix 
Composites(MMC’s) for 
Sustainable Automotive 
Applications.D9 

CFRG-23-01 CoE 2023 850 Ms. Raiya Ali Said Al Hajiri 

41 

Direct and inverse problems for 
mixed hyperbolic type equations 
and their applications in wave 
processes. 

CFRG-23-02 CoE 2023 1000 Dr. Muna Said Al-Ghabshi 

42 

Identification and Quantification 
of Critical Factors Shaping the 
Learning Experience of Students 
at College of Engineering after 
the COVID-19 disruption 

CFRG-23-03 CoE 2023 820 Dr Priy Brat Dwivedi 
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43 

What potential enhancements 
can the ‘Maritime Labor 
Convention, 2006’ bring to the 
seafarers’ working conditions 

IMCO/CRG/
2023/F01 

IMCO 2023 800 Capt. Sherif Diaaeldin Helmey 

44 
Exploring the Factors Behind 
Unemployment among Omani 
Citizens 

IMCO/CRG/
2023/F02 

IMCO 2023 1000 Dr. Faiza Kiran 

45 
Reliability Modelling and 
Analysis of a Gas Lift System 

IMCO/CRG/
2023/F03 
CFRG 

IMCO/ 
CoE 

2023 
IMCO: 600 
CoE: 600 

PI: Dr Syed Taj 
Dr Yaqoob Al Rahbi 

46 
AI-Driven Logistics Learning and 
Knowledge Transfer 

IMCO/CRG/
2023/S01 

IMCO 2023 1000 

Shuhd Saif Al-Rusheidi 
Student ID: 004886-19 
Faculty Mentor: Zouhaier 
Slimi 

 
Table 3. Funded Research Projects 2023-2024 

5-Awards and Recognition 
 

The faculty of NU has cultivated an exceptional research profile, with an ever-growing list of impressive 

accomplishments each year. Some prominent examples include: 

 The National University has ranked 5th in Oman and 114 out of the 246 Ranked institutions in 

the QS Arab Region Ranking 2025. The NU Ranked 2nd in Oman in the Impact Rankings 2024.  

 The National University won two awards at GHEDEX 2024: 

o 1st place in Students Innovation.  

o Best of the best Oman Higher Education Institutions 

 Tahereh Jafary was awarded the prestigious Gold Medal for Research & Development (R&D) at 

the GLOBAL WOMEN INVENTORS & INNOVATORS NETWORK (GLOBALWIIN) event held in 

September 2023 in Iceland. 

 Dr. Tahereh Jafary has been honored with the National Research Award in Oman, awarded in 

December 2023. This esteemed recognition is organized by the Ministry of Higher Education, 

Research, and Innovation (MOHERI). 

 Dr. Geetha Devi received an Award for securing a maximum number of SCOPUS Publications 

(CoE) - staff category for the academic year 23-24. Also received appreciation certificate for the 

innovative project – Novel Nanomaterial for effective grey water purification exhibited in 

Prototype for Humanity November - December 2023. 

 Dr. Ragavesh listed as an Outstanding Reviewer in IEEE Transactions on Instrumentation and 

Measurement for 2023. 

 Dr. Parimal Bhambare obtained professional certification on 14th May 2024 as a Certified 

Energy Auditor (CEA) from the Association of Energy Engineers (AEE) International, USA. 

 Prof. Abdelghani Benayoune has been honored with the Best Presentation Award at the 6th 

Advances in Business Research International Conference (ABRIC 2024) held in Penang, 

Malaysia.  
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 Prof. Mullaicharam was recognized as an Official Competition Judge in 2023 & 2024 in the 

judging process of the 2023 & 2024 QS Reimagine Education Awards. It is a worldwide 

competition. 

 
 
 

 Dr. Geetha Devi (Associate Professor -MIE Department) has been appointed as a member in the 

following committees  

o International Technical Program Committee member of the “IEEE Second International 

Conference on Advances in Computational Intelligence & Communication (IEEE ICACIC 

2023).  

o A Scientific Committee member of the “European Congress on Biopolymers and 

Bioplastics” Rome, Italy, 2023. 

o International Program Committee member of the II International Conference on 

Agriculture, Earth Remote Sensing and Environment (RSE-II-2023) 

o International Program Committee in the “Third International Scientific and Practical 

Symposium on Materials Science and Technology (MST-III 2023), 2023, Dushanbe, 

Tajikistan, (MST-III 2023), 1298601 (19 January 2024); doi: 10.1117/12.3025549. 
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 Dr. Shabib Al Rashdi, a winner in waste category in emerging Talent Berlin.  

 Dr. Mohammed Hifz has been recognized as one of the top 2% of scientists globally, according 

to a prestigious list compiled by Stanford University.  

 Manahil Msellem Al Khusaibi supervisor Dr Shah Jahan and Dr Shabib Sulaiman Al Rashdi was 

awarded the Best Student Paper Award for their project entitled '" Extraction and 

Characterization of eco-friendly  Bio-pesticide from Custard Apple seed kernels" at the 13th 

Symposium on Engineering Final Year Projects (13th SYEP) with a theme title: Engineering 

Innovation and Entrepreneurship held on 7th May 2024 at the University of Nizwa. 

 Three L4-Students (Deema -NU190403, Quds -NU190736, Shameem -NU190443, Supervisor: 

Dr. R Balamuralikrishnan) received Best Research Presentation Award at the 3rd NU Annual 

Research Day (10th October 2023) entitled “An investigation on eco-friendly self-compacting 

concrete using locally available spent catalyst and development of non-corrosive and corrosive 

structural element”  

 URG project entitled “Seismic Upgradation of RC Beams Using Industrial By-Product of Oman” 

selected as the Best Project from COE for 3rd NU Annual Research Day (10th October 2023) 

Presentation [Alla (170069), Maithaa (170031), Basmala (170125), Dr. R. Balamuralikrishnan 

(Faculty Mentor)]. 

 Three L4-Students (Deema -NU190403, Quds -NU190736, Shameem -NU190443, Supervisor: 

Dr. R Balamuralikrishnan) received Best Capstone Project Award Award at the College of 

Engineering Research Day (2nd May 2024) entitled “A Study on Spent Catalyst SCC RC Beams 

with Corrosive and   Non-Corrosion Reinforcements” 

 Three L4-Students (Zabih, Zahra and Hiba, Supervisor: Dr. R Balamuralikrishnan) received first 

prize in Best Project Competition Award at the College of Engineering (14th May 2024) entitled 

“Analysis and Design of a Railway Station for the Oman Railway Project”. 

 Atheer Al Mammari, Fatema Al Baluki, Majid Al Ghaithi and Abrar Al Harthy under supervisions 

of Dr Tahereh Jafari, first prize of Project Presentation Competition during STEP 2023, UTAS, 

Dec 2023. 

 Maira Al Qaidi, Dr Tahereh Jafari, Dr Muna Al Hinai, MOHERI, Oman Innovation Festival-North 

Al Batinah Region- Second prize, Feb 2024. 

 Manar Al Attar, Anfal Al Shezawi, Tahereh Jafari, Second International Conference on 

Environmental Sciences and Engineering for Sustainable Development, ESESD 2024, UTAS, Best 

Poster presentation Award, March 2024. 

 Manar Al Attar, Anfal Al Shezawi, DR. Tahereh Jafari, IMCO, First place in Graduation Project, 

IMCO, June 2024. 

 Maira Al Qaidi, Al Hanoof  Al Hosni, Dr Tahereh Jafari, MOHERI, Upgrade, Winner 

 Manar Al Attar, Anfal Al Shezawi, DR. Tahereh Jafari, MOHERI, Upgrade, Winner 

 Alyaqeen Al Suti, Reem Al Qasabi, Ahmed Al Awadi under the supervision of Dr. Shabib Al Rashdi 

from CoE, Waste to Energy Research Lab placed 3rd out of 1204 environmental sustainability 

projects in the Sultanate level.  

 Eqlima Al Hinai, Hala Al Zaabi under the supervision of Dr. Shabib Al Rashdi from CoE, Waste to 

Energy Research Lab won 3 best research awards on Omani Youth Day 2024.  
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6- Publications and Citations 
 

Over the years, the university has had great success with its research performance. In terms of funded 
research projects, high impact & high-quality publications, consultancy projects, international patents, 
and supporting start-ups and spin-offs from our students and staff, NU has had significant success to 
date. Further, our faculty profile covers a range of cutting-edge research capabilities in engineering, 
medicine, health sciences, pharmacy, logistics, and maritime, with more than 30% of active researchers 
in the university.  

• More than 4000 research publications 

• More than 1250 Scopus publications 

• 46 active international research collaborations 

• More than 70 PhDs supervised 

• More than 500 student publications 

• More than 360 Master dissertations 

• 39 International Patents 

The Deanship of Graduate Studies & Research at NU values innovation and research and provides 

administrative support in creating the ideal academic environment for postgraduate students. The 

Deanship also monitors and supports research to increase the effectiveness and efficiency of the 

University's scholarly activities. 
 
 

 
 

Figure. 5: Total number of Scopus publications (2003-2024) 
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Figure. 6: Total number of Scopus Citations (2003-2024)  
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7- NU Research Collaboration and Links 
 

1 
RAK Medical & Health Sciences University, Ras 
Al Khaimah, UAE 

35 
Federal University of Technology, Akure, 
Nigeria 

2 King Khalid University, Saudi Arabia 36 Oman Medical Specialty Board, Oman 

3 
National University of Sciences and Technology, 
Pakistan 

37 
University of Electronic Science and 
Technology of China, China  

4 
Saveetha Institute of Medical and Technical 
Sciences (SIMATS), India 

38 
University of Maryland, College Park, MD, 
United States  

5 Vellore Institute of Technology, India  39 PCET’s Pimpri Chinchwad University, India  
6 Shenzhen University China 40 Presidency University, India 

7 
Surgery and Pharmacy, University of Sassari, 
Italy 

41 
Amrita Institute of Medical Sciences, Kochi, 
Ernakulam, Kerala, India. 

8 Amity University, India 42 Saveetha Dental College & Hospitals, India. 
9 Dibrugarh University, India 43 Jaipur National University, India 

10 Zayed University, UAE 44 Noroff University College, Norway 
11 University of Sharjah, UAE 45 Ajman University, UAE  

12 
China University of Petroleum (East China), 
Qingdao, China 

46 
Lagos State University of Science and 
Technology, Lagos, Nigeria 

13 Syrian Private University, Syria 47 Saint Louis University, USA 
14 HITEC University, Pakistan 48 Glasgow Caledonian University, UK 
15 Rehman College of Dentistry, Pakistan 49 University of Technology Sydney, Australia 
16 University of Leicester, UK 50 Monash University, Australia 
17 Vytautas Magnus University, Lithuania 51 Lebanese American University, Lebanon 
18 Sultan Qaboos University, Oman  52 King Saud University, Saudi Arabia  

19 
Manipal University College Malaysia (MUCM), 
Malaysia 

53 
Imperial College London, London, UK 

20 Damascus University, Damascus, Syria 54 Royal College of Surgeons, Ireland 
21 University Federico II, Italy 55 Mansoura University, Mansoura, Egypt 
22 University of Alba Iulia, Romania 56 Alexandria University, Alexandria, Egypt 

23 
Dar es Salaam University College of Education, 
Tanzania 

57 
Horus University in Egypt 

24 Osun State University, Osogbo, Nigeria 58 
American University of the Middle East, 
Kuwait 

25 Linnaeus University, Sweden 59 Near East University, Turkey 
26 Taibah University, Saudi Arabia 60 Mekelle University, Mekelle, Ethiopia 
27 Umm Al-Qura University, Saudi Arabia 61 University of Pittsburgh, USA 
28 Pukyong National University, Republic of Korea 62 Queen’s University Belfast, UK 

29 
Ladoke Akintola University of Technology, 
Nigeria 

63 
Qatar University, Qatar 

30 
Dhofar Power Company, Oman  

64 
University of Technology and Applied 
Sciences, Oman 

31 Sohar Hospital, Sohar, Oman 65 Universiti Sains Malaysia, Malaysia 
32 Guru Nanak Dev University, India 66 Dhofar Power Company, Oman 
33 Jahangirnagar University, Dhaka, Bangladesh 67 Monash University Malaysia, Malaysia 

34 Mashhad University of Medical Sciences, Iran 68 Al-Yarmok University College, Iraq 
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Figure.7: NU Research Collaboration and Links 
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8-Abstracts of Journal Publications 
 
 



 

 

 

 

 

 

Abstracts 
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TITLE OF JOURNAL PAPERS 
 

1. A Class of Analytic Functions with respect to Symmetric Points Involving Multiplicative Derivative . 10 

2. A Comparative Management Analysis on the Performance of Different Solar Drying Methods for 
Drying Vegetables and Fruits................................................................................................................ 11 

3. A Comprehensive Review of Electronic Cooling Technologies in Harsh Field Environments: Obstacles, 
Progress, and Prospects ....................................................................................................................... 12 

4. A Comprehensive Study on Calophyllum inophyllum Biodiesel and Dimethyl Carbonate Blends: 
Performance Optimization and Emission Control in Diesel Engines .................................................... 13 

5. A Family of Holomorphic Functions Associated With Mutually Adjoint Functions.............................. 14 

6. A Review of Recent Advancements and Perspectives of Nanotechnology in the Application of 
Biomedical Imaging and Instrumentation ............................................................................................ 15 

7. An Investigation on Eco Friendly Self-Compacting Concrete Using Spent Catalyst and Development of 
Structural Elements .............................................................................................................................. 16 

8. Analysis of Inherent Frequencies to Mitigate Liquid Sloshing in Overhead Double-Baffle Damper .... 18 

9. Applications of Mittag–Leffler Functions on a Subclass of Meromorphic Functions Influenced by the 
Definition of a Non-Newtonian Derivative ........................................................................................... 19 

10. Automatic Finding of Brain-Tumour Group Using CNN Segmentation and Moth-Flame-Algorithm, 
Selected Deep and Handcrafted Features ............................................................................................ 20 

11. Comparative Analysis Between Three Reliability Models of a Two-Unit Complex Industrial System . 21 

12. Comparative Analysis Between Two Reliability Models of a Three-Unit Complex Industrial System . 22 

13. Dehydration of Onion Slices for Food Processing Application Using Internet of Things-Based Smart 
Solar Drying System .............................................................................................................................. 23 

14. Eco-friendly energy efficient classrooms and sustainable campus strategies : a case study on energy 
management and carbon footprint reduction ..................................................................................... 24 

15. Effects of moisture absorption analysis of kevlar/carbon/glass/polyurethane epoxy hybrid sandwich 
composites with nano silicon particles ................................................................................................ 26 

16. Ethical and moral principles for oncology healthcare workers: A brief report from a Bioethics 
consortium emphasizing on need for education ................................................................................. 27 

17. Experimental investigation of Kevlar/carbon/glass/polyurethane foam epoxy hybrid sandwich 
composites with nano silicon particles in low-velocity impact events ................................................ 29 

18. Exploring the Efficacy of Ulva lactuca in Industrial Wastewater Treatment: A Sustainable Approach 30 

19. Extraction and Characterization of Bio Pesticide from Custard Apple ................................................. 31 

20. (Annona Squamosa) Seed Kernels ........................................................................................................ 31 

21. Fiber reinforcement of polymer hybrid sandwich composites using SNiPs: effect of silica nanoparticles 
on flexural and compressive strength .................................................................................................. 32 

22. Flexural and compression behavior analysis of hybrid sandwich composites with nano silicon particles 
in low-velocity impact analysis ............................................................................................................. 33 

23. Forming behavior during drawing of aluminum sandwich composite laminate – a comprehensive 
experimental analysis ........................................................................................................................... 34 

24. Framework to Detect Schizophrenia in Brain MRI Slices with Mayfly Algorithm-Selected Deep and 
Handcrafted Features ........................................................................................................................... 35 
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25. FuzzyShallow: A framework of deep shallow neural networks and modified tree growth optimization 
for agriculture land cover and fruit disease recognition from remote sensing and digital imaging .... 36 

26. Investigating silicon nanoparticles modified sandwich polymer composites for enhanced mechanical 
performance ......................................................................................................................................... 38 

27. Investigation on adsorption performance of activated carbon prepared from municipal solid waste for 
the removal of pollutants from refinery wastewater .......................................................................... 39 

28. Φ-like analytic functions associated with a vertical domain ................................................................ 40 

29. Mathematical analysis and optimal control of cholera–malaria co-infection model .......................... 41 

30. Microstructural investigation of tensile fractography and wear properties of scrap aluminium engine 
head (SAEH) reinforced with fresh and spent catalysts from petrochemical industries using stir casting 
method ................................................................................................................................................. 42 

31. Multiclass skin lesion classification using deep learning networks optimal information fusion ......... 43 

32. Multivalent Non-Carath'eodory Functions Involving Higher Order Derivatives .................................. 44 

33. Non-Carathéodory analytic functions with respect to symmetric points ............................................ 45 

34. On a characterization of starlike functions with respect to (2ȷ,ℓ)(2�,ℓ)-symmetric conjugate points 46 

35. On Classes of Non-Carathéodory Functions Associated with a Family of Functions Starlike in the 
Direction of the Real Axis ..................................................................................................................... 47 

36. Optimal control and cost effectiveness analysis of a Zika–Malaria co-infection model ...................... 48 

37. Optimization of Chemical Engineering Processes in the Mining and Metal Industry .......................... 49 

38. Optimization Studies for Extraction of Copper from Rocks ................................................................. 50 

39. Optimized deep learning multi-model investigation of images for Ground water level detection ..... 51 

40. Performance enhancement of Scheffler concentrator receiver using Conical type Secondary Reflector 
(CSR) fitted with toughened glass cover .............................................................................................. 52 

41. Performance studies on hybrid nano-metal matrix composites for wear and surface quality ........... 53 

42. Preparedness, Resilience, and Sustainability for Pedagogical Success at the National University of 
Science & Technology, Oman during the COVID19 and Lessons for the Future .................................. 54 

43. Probabilistic Analysis of Power Transformers in a Power Distribution Company with Six Types of 
Failures and Inspection ......................................................................................................................... 55 

44. Processing of Data on Power Consumption in the Management of Energy Resources of the Regional 
Electrical Complex ................................................................................................................................ 56 

45. Promoting Student Startups: Redesigning Entrepreneurship Education and Practices ...................... 57 

46. Properties of a Class of Analytic Functions Influenced by Multiplicative Calculus .............................. 58 

47. Reliability analysis of power transformers of a power distribution company ..................................... 59 

48. Reliability and Sensitivity Analysis of Membrane Biofilm Fuel Cell ...................................................... 60 

49. Reliability Optimization of A Degraded System Under Preventive Maintenance Using Genetic 
Algorithm .............................................................................................................................................. 61 

50. Reliability Optimization of A Degraded System Under Preventive Maintenance Using Genetic 
Algorithm .............................................................................................................................................. 62 

51. Review study of e-waste management and resource recovery system for controlling environmental 
pollution ............................................................................................................................................... 63 

52. Revolutionizing E-commerce with consumer driven energy efficient WSNs: A multi-characteristics 
approach ............................................................................................................................................... 64 
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53. Seismic Upgradation of RC Beams Strengthened with Externally Bonded Spent Catalyst Based 
Ferrocement Laminates ....................................................................................................................... 66 

54. Some Properties of Close-To-Convex Functions Associated with A Strip Domain ............................... 68 

55. Strategic Energy Management and Carbon Footprint Reduction in University Campuses: A 
Comprehensive Review ........................................................................................................................ 69 

56. Strength prediction and correlation of concrete by partial replacement of fly ash & silica fume, 
Advances in Concrete Construction ..................................................................................................... 70 

57. Structural performance evaluation of hybrid polymer composites for critical infrastructure pick-and-
place robot grippers using silica nanoparticles .................................................................................... 71 

58. Sustainable and Novel Development of Metal Matrix Composite Using Scrap Aluminium Alloy 
Reinforced with Scrap Borosilicate Glass Particles by Stir Casting Technique ..................................... 72 

59. Sustainable Development on Production and Characterization of Metal Matrix Composites using Stir 
Casting .................................................................................................................................................. 74 

60. Synthesis of aluminium oxide nanoparticles from waste aluminium foils for corrosion inhibition of mild 
steel pipe .............................................................................................................................................. 75 

61. Technical analysis of Solar Scheffler concentrator for its energy availability and the weather data 
conditions at Al Seeb Oman ................................................................................................................. 76 

62. The Heat Transfer and Fluid Flow Investigations of Single Dimple with Straight and Curved Arch 
Turbulator within in a Duct .................................................................................................................. 77 

63. The role of quarantine and isolation in controlling COVID-19 hospitalization in Oman ...................... 78 

64. Well-posedness and stability of a fractional heat-conductor with fading memory ............................. 79 

65. Fruits of Emblica officinalis Linn. and its Phytochemicals in the Preventionof Ethanol-induced 
Hepatotoxicity: A Mini-Review ............................................................................................................. 81 

66. Probiotics in the Prevention of Mucositis in People Undergoing Curative Radiotherapy for their Head 
and Neck Cancer: A Mini-Review ......................................................................................................... 82 

67. A unilateral partial duplication of a fetal variant posterior cerebral artery associated with anomalous 
origin of duplicated superior cerebellar artery: a case report ............................................................. 83 

68. Angiotensin II Type 1 receptor blockade attenuates the neuropathological changes in the spinal cords 
of diabetic rats with modulation of nuclear factor erythroid 2-related factor 2/ heme oxygenase 1 
system .................................................................................................................................................. 84 

69. Biallelic Mutations in P4HTM Cause Syndromic Obesity ..................................................................... 86 

70. Effectiveness of Clinically Relevant Anatomy Review Sessions held during Surgery Rotations .......... 87 

71. Emergent “Bloody Diarrhea” Associated with the Use of Oral Cefdinir in Young Children: A Brief Report 
and Review of Literature ...................................................................................................................... 88 

72. Engaging students through activity-based bingo games in immunology course: Determining students’ 
perception and measuring its influence on academic performance ................................................... 89 

73. Evaluation of Students’ Perception of E-Learning Education Atmosphere (EEAM) in a Private Dental 
College in Pakistan ................................................................................................................................ 90 

74. GastroNet: A Custom Deep Learning Approach for Classification of Anomalies in Gastrointestinal 
Endoscopy Images ................................................................................................................................ 91 

75. High morbidity and mortality in children with untreated congenital deficiency of leptin or its receptor
 .............................................................................................................................................................. 92 
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76. Incidence of secondary bacterial infections and risk factors for in-hospital mortality among 
coronavirus disease 2019 subjects admitted to secondary care hospital: A single-center cross-sectional 
retrospective study ............................................................................................................................... 94 

77. Influential factors affecting perceptions of interprofessional collaboration for advancing Health 
outcomes: Insights and recommendations from an international fellowship program ...................... 96 

78. Juniperus oxycedrus L. ssp. Essential Oil Microneedles: A Promising Antimicrobial and Wound Healing 
Activity .................................................................................................................................................. 98 

79. Maximizing Treatment Options for IBD through Drug Repurposing .................................................. 100 

80. Online Neurobiology Course- An emergent plan during the pandemic ............................................. 101 

81. Preparedness for Future Pandemics: Utilizing Psychological First Aid in Disaster Mental Health Training
 ............................................................................................................................................................ 102 

82. Psychological impact of COVID-19 on university students in Oman: an examination of stress, resilience 
and meaning in life. November 2023 Health Education .................................................................... 103 

83. Risk factors and outcome of hepatitis C infection among patients in a secondary care hospital: A 5-
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ABSTRACT  

 

Here we explore the behaviour and deviations of the geometric properties of a class of univalent 
functions when the classical derivative is replaced with a multiplicative derivative. The primary 
question that we will be addressing here is that given a more versatile calculus of Newton and 
Euler, why we need a study involving such a restrictive calculus so called as multiplicative 
calculus. Precisely, we introduce and study a new subclass of analytic function with respect to 
symmetric points using multiplicative derivative. We obtain the estimates for the initial coefficients 
and Fekete-Szegő inequalities of the same. We have included some examples to establish the 
inclusion and closure properties of our defined class. Further, we obtain the logarithmic and 
inverse coefficients for the defined function class. 

 

KEYWORDS: multiplicative calculus, starlike function, convex function, close-to-convex function, 

subordination.
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ABSTRACT  
 

Drying is the process of moisture removal which is applied to many foodstuffs including fruits and 
vegetables for preservation and storage purposes. Since solar energy is one type of 
environmentally friendly renewable energy, open-type solar dryers, natural convective type solar 
dryers and greenhouse type solar dryers were designed and fabricated in this study for the 
preservation of fruits and vegetables. A comparative study among various solar drying methods 
was performed to study the drying performance by maintaining the quality and texture of the dried 
foodstuffs. Factors such as solar radiation, ambient temperature, moisture in the air, materials 
used for glazing, inclination, etc., were considered during the fabrication of the solar dryer so that 
a better estimate of the performance of the solar dryer could be obtained. The lowest drying rate 
was observed when convective drying was used as an indirect mode of heating. The maximum 
drying rate observed in open drying was 0.088 kg/kgh, whereas in convective drying under the 
same conditions, it was 0.03 kg/kgh, which was almost 65% less. This in turn also resulted in the 
dried samples displaying a better texture and better color. The shrinkage effect on the samples 
was less pronounced for those samples in the convective dryer than it was for those in the open 
and greenhouse dryers, as the method uses indirect drying. Comparing convective and 
greenhouse drying, more shrinkage and a greater browning effect were observed for the open 
drying method. Out of three types of solar dryers, the greenhouse dryer was selected to study 
thermal performance because of its better drying rate. DHT11 sensors controlled through Arduino 
programming were employed in this study to record the temperature and moisture at various 
locations in the greenhouse dryer setup. The range of energy efficiency of the greenhouse solar 
dryer was estimated to be from around 15% to 25% on average. This might be due to a greater 
extent of energy losses. No significant difference was observed in the energy efficiency with 
respect to the samples used for drying. 

KEYWORDS: solar dryer; greenhouse; convective; foodstuffs; drying rate; energy efficiency
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ABSTRACT  

 

Electronic cooling is crucial for modern electronic device design, ensuring devices operate at peak 
performance, reliability, and longevity. This paper offers an in-depth critical review of electronic 
cooling technologies, covering both established methods and recent innovations. It explores the 
challenges in electronic cooling, such as effective heat dissipation, thermal management, and 
reliability concerns. Various cooling strategies are examined, including air cooling, liquid cooling, 
phase-change cooling, and emerging technologies like thermoelectric cooling and two-phase 
immersion cooling. The paper also evaluates recent advancements in materials, design, and 
manufacturing processes that have transformed electronic cooling. Additionally, it discusses the 
impact of electronic cooling on energy efficiency, environmental sustainability, and cost-
effectiveness. Finally, the review highlights future research directions and opportunities for 
innovation in electronic cooling to meet the increasing demands of high-performance electronic 
systems. The findings provide valuable insights for thermal design engineers, assisting in optimal 
IC chip placement on the substrate board to enhance reliability and extend operational lifespan. 

 

KEYWORDS: Emissions Electonic Cooling, Energy Efficiency, Heat Dissipation, Immersion Cooling, 

Liquid Cooling, PhaseChange Cooling, Thermal Management, Thermoelectric Cooling, Sustainability 
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ABSTRACT 

 

he rising fuel demand, driven by expanding logistical infrastructure, transportation sector growth, 
and the need for faster transport modes, has led to significant urban sprawl and vehicle emissions, 
posing serious threats to air quality and human health. Chronic exposure to vehicle emissions is 
linked to severe health issues such as lung cancer, asthma, cardio-respiratory problems, 
hypersensitivity, and hypertension. In response, the quest for alternative fuels from renewable 
resources, particularly biodiesel, has gained momentum. Biodiesel, derived from waste seed oil, 
animal fat, and vegetable oil, presents a promising substitute for traditional diesel fuel. This study 
investigates the effects of bl enhances diesel with up to 20% Dimethyl Carbonate (DMC), an 
oxygenated additive, to enhance ignition properties. Engine performance and emissions were 
assessed under standard operational conditions. Results indicated that pure biodiesel achieved 
a maximum cylinder pressure 1.73% higher than diesel. Increasing DMC content in the biodiesel 
blend resulted in a 21.54% higher Heat Release Rate (HRR) and a 17.75% improvement in brake 
thermal efficiency compared to pure biodiesel at higher loads. However, the higher DMC blend 
also increased NOx emissions by 4.2% while significantly reducing smoke, hydrocarbon (HC), 
and carbon monoxide (CO) emissions by 32.5%, 36.36%, and 35.65% respectively, compared to 
diesel at maximum load 

KEYWORDS: Biodiesel, Calophyllum inophyllum, Dimethyl Carbonate, Emissions 
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ABSTRACT 

 

In this paper, making use of symmetric differential operator, we introduce a new class of ℓ-

symmetric - mutually adjoint functions. To make this study more comprehensive and versatile, we 

have used a differential operator involving three-parameter extension of the well-known Mittag-

Leffler functions. Mainly we investigated the inclusion relation and subordination conditions which 

are the main results of the paper. To establish connections or relations with earlier studies, we 

have presented applications of main results as corollaries. 

 

 

KEYWORDS: Analytic function; convex function; starlike function; Mutually-adjoint function; 

symmetric functions; Mittag-Leffler function; differential subordination 
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ABSTRACT 

 

The development of imaging, diagnosis, prognosis and early detection of diseases has been 

greatly impacted by nanotechnology by enhancing already existing clinically applicable 

technologies. With the help of their capacity to alter nanoparticles for molecular-level specificity, 

tissue-specific diagnosis is made possible gratitude to the unique biophysical features of the 

nanoparticles that enable contrast augmentation will boost biomedical imaging. The unique 

prospect of multiplexing is possible by the fact that minute changes in the nanoparticles’ size or 

composition can have significant effects on their optical, magnetic, or electrical capabilities. This 

article examines nanotechnology's function in biomedical imaging. In this article, the 

fundamentals and applications of biomedical imaging, pharmaceutical application of microbial 

surfactants, intelligent drug delivery systems, and green metallic nanoparticle manufacturing are 

all examined. The biomedical applications comprising organic (carbon nanotubes, metal oxide 

and liposomes) and inorganic (metal oxide, metal) nanoparticles, and materials with nanopatterns 

in diagnostics, biosensing, and bioimaging devices, along with drug delivery systems, are the 

main topics of discussion. studies conducted in vitro and in vivo have demonstrated that different 

nanoparticles can be utilized to detect seizures early and precisely along with to treat them 

successfully. To decrease the possible toxicity and enable improved target specificity, 

respectively, more development in the synthesis and functionalization of adaptable 

nanotechnologies is required. 

KEYWORDS:  
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ABSTRACT 

 

The theme of this initiative is "Waste to Wealth." Construction materials, particularly concrete, 

need to have better qualities, including strength, rigidity, durability, and ductility, because Oman's 

construction industry is expanding. Self-compacting concrete (SCC) has more benefits than 

regular concrete, including better workability. The major focus of this study is the C30-grade SCC 

for the control mix, spent catalyst (zeolite catalyst)-based SCC, and the development of the RC 

beam's flexural behavior employing control and spent catalyst-based SCC. The preliminary study 

and the main study are the two study outcomes included in this project. Preliminary research 

involves creating four mixtures with various dosages of 3%, 6%, 9%, and 12% in order to optimize 

spent catalyst in C30 grade concrete. All of the cubes undergo a 28-day curing test. The cubes' 

compressive strength is tested in order to establish the ideal dosage, which is 9%. Develop a C30 

grade control modified design mix in accordance with SCC and optimize chemical admixtures 

such as superplasticizer (SP) at different dosages, like 2, 2.5, 3, and 3.5%, using various trials 

and tests (slump flow, L-box, J-ring, V-funnel, and U-box tests), as well as the optimized dosage 

of spent catalyst (SC). The main study includes six singly reinforced RC beams with dimensions 

of 750 (L)×100 (B)×150 mm (D) that were cast and tested in the laboratory. After a 28-day curing 

period, two specimens were placed under a two-point loading setup, with the remaining two 

samples receiving the optimum dosages of spent catalyst and superplasticizer. All of the beams 

were tested using a Universal Testing Machine (UTM) with a 1000 kN capability. From the 

preliminary study, partial substitution of cement in control concrete of grade C30 using spent 

catalyst (SC), it was found that the 9% optimum dosage produces greater compressive strength 

compared to other doses, which are almost 10% rises at 28 days of curing period. Based on a 

different test, it was discovered that the optimum dose of 3% SP gave closer agreement and 

satisfied the need for SCC as per the BS standard. 



17 | P a g e  
 

 The load-carrying capability of the SCC beams is almost 21.7% higher than that of the control 

beams. Comparing the SCC beams to the control beams, their deflection was reduced by about 

26% at the same load level, and their ductility rose by almost 33%. Comparatively to the control 

beam, the stiffness of 21.6% of SCC also rises. According to test results, the SCC beam performs 

better in every way when superplasticizer and spent catalyst are used at the recommended 

dosage.  

 

KEYWORDS: SCC, Control Beam, RC Beam, Superplasticizers, Spent Catalyst, Two Point 

loading, Flexural Strength 
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ABSTRACT 

 

A disco-rectangular volume-fraction-of-fluid (VOF) model tank of a prismatic size is considered 

here for investigating the severe effect of overhead baffles made of three different materials, 

nylon, polyamide, and polylactic acid. In this work, the overdamped, undamped, and nominal 

damped motion of baffles and their effect are studied. In this research, the behaviour of different 

material baffles based on the sloshing effect and natural frequency of each baffle excited in 

damped, undamped, and overdamped cases is studied. VOF modelling is carried out in moving 

Yeoh model mesh with fluid–structure interaction between the water models for various baffle 

plates. The results of the water volume distribution and baffle displacement operating between a 

sloshing time of 0 and 1 s are recorded. Also, a strong investigation is carried out for the water 

volume suspended on overhead baffles by three different material selections. 

 

 

KEYWORDS: VOF—volume-fraction-of-fluid model; disco-rectangular tank; Yeoh model; ALE 

formulation; natural frequency of baffle 
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ABSTRACT 

 

In this paper, we defined a new family of meromorphic functions whose analytic characterization 

was motivated by the definition of the multiplicative derivative. Replacing the ordinary derivative 

with a multiplicative derivative in the subclass of starlike meromorphic functions made the class 

redundant; thus, major deviation or adaptation was required in defining a class of meromorphic 

functions influenced by the multiplicative derivative. In addition, we redefined the subclass of 

meromorphic functions analogous to the class of the functions with respect to symmetric points. 

Initial coefficient estimates and Fekete–Szegö inequalities were obtained for the defined function 

classes. Some examples along with graphs have been used to establish the inclusion and closure 

properties. 

 

 

KEYWORDS: multiplicative calculus; Mittag–Leffler functions; analytic function; univalent 

function; Schwarz function; starlike and convex functions; subordination; coefficient 

inequalities; Fekete–Szegö inequality 
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ABSTRACT 

Augmentation of abnormal cells in the brain causes brain tumor (BT), and early screening 

and treatment will reduce its harshness in patients. BT’s clinical level screening is usually 

performed with Magnetic Resonance Imaging (MRI) due to its multi-modality nature. The 

overall aims of the study is to introduce, test and verify an advanced image processing 

technique with algorithms to automatically extract tumour sections from brain MRI scans, 

facilitating improved accuracy. The research intends to devise a reliable framework for 

detecting the BT region in the two-dimensional (2D) MRI slice, and identifying its class 

with improved accuracy. The methodology for the devised framework comprises the 

phases of: (i) Collection and resizing of images, (ii) Implementation and Segmentation of 

Convolutional Neural Network (CNN), (iii) Deep feature extraction, (iv) Handcrafted 

feature extraction, (v) Moth-Flame-Algorithm (MFA) supported feature reduction, and (vi) 

Performance evaluation. This study utilized clinical-grade brain MRI of BRATS and TCIA 

datasets for the investigation. This framework segments detected the glioma (low/high 

grade) and glioblastoma class BT. This work helped to get a segmentation accuracy of 

over 98% with VGG-UNet and a classification accuracy of over 98% with the VGG16 

scheme. This study has confirmed that the implemented framework is very efficient in 

detecting the BT in MRI slices with/without the skull section. 

KEYWORDS: Brain tumour; VGG-UNet; VGG16; moth-flame-algorithm; classification  
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ABSTRACT 

 

modelling and analysis of a complex industrial system with two units operating in parallel. To 

facilitate the study, real failure-maintenance data of the system arecollected. Data depicts that a 

unit is repaired upon failure by a single repairman. Reliability indices of the system such as mean 

time between failures, availability, expected number of repairs, and expected busy period of the 

repairman are estimated using semi-Markov processes and regenerative processes. Finally, a 

comparative analysis between the reliability indices of three reliability models for the system is 

presented. 

 

KEYWORDS: Availability, semi-Markov processes, regenerative processes, reliability  
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ABSTRACT 

 

A comparative analysis between two reliability models of a three-unit complex industrial system 

has been presented in this paper. Previously, real failure-maintenance data of a three-unit 

complex industrial system were collected. The situations depicted in the data were used for 

developing two appropriate reliability models for the system. Important reliability indicators of the 

system were estimated by applying Semi-Markov and regenerative processes. Here, a 

comparison between the reliability indices and profits of the two models is performed, which helps 

in identifying the suitability of one model over the other. Cut-off points for profits based on costs, 

revenues, and failure rates have also been obtained for deciding which of the two models is more 

profitable. Graphical analysis is also presented to illustrate the outcomes. 

 

KEYWORDS: availability, regenerative processes, reliability, semi-Markov processes 
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ABSTRACT 

 

Indian onion producers experience significant economic losses as a result of the unpredictable 

fluctuations in onion prices during the harvesting and postharvest stages. To address these 

difficulties and increase farmers' earnings, the transformation of onions into value-added goods 

such as onion paste, onion powder, onion sauce, and onion oil has emerged as a possible option. 

The objective of this project is to create a smart solar drying system based on Internet of Things 

(IoT) technique specifically designed for the dehydration of recently harvested red onions. In April 

2023, a series of five experimental tests were carried out, examining the effects of different onion 

slice thicknesses ranging from 2 mm to 4 mm, with intervals of 0.5 mm. Each trial consisted of 

running the dryer for a duration of 9 h, specifically from 9:00 a.m. to 6:00 p.m., throughout the 

daylight hours for three consecutive days. The experiment involved evaluating different drying 

characteristics, such as moisture content on dry and wet bases, shrinkage ratio, and thermal 

efficiency. The drying time required to achieve a 10% moisture level (w.b.) was reduced by 

30.19%, 16.98%, 11.32%, and 3.77% when comparing a 4-mm slice thickness to thinner 

alternatives of 2 mm, 2.5 mm, 3 mm, and 3.5 mm, respectively. The dryer had a superior thermal 

efficiency of 27.89% when the thickness was 2 mm, in contrast to 19.50% when the thickness 

was 4 mm. Significantly, onions that were dehydrated from slices measuring 2 mm and 2.5 mm 

in thickness showed exceptional suitability for the production of powdered onion. 

KEYWORDS: drying, onion, slice thickness, thermal efficiency, solar radiation, thermodynamics 
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ABSTRACT 

 

This research paper presents a comprehensive study on energy management and carbon 

footprint reduction in an educational institutional campus. It focuses on implementing energy-

efficient technologies and practices to minimize energy consumption and environmental impact. 

The study encompasses four cases, each addressing different aspects of energy use in a 

university setting, including the installation of LED lighting, programmable remote switches, and 

high-efficiency air conditioning systems. The methodology involves a detailed analysis of energy 

consumption patterns, using smart energy meters and theoretical calculations. Case I establishes 

a baseline energy consumption, while subsequent cases implement energy-saving measures. 

Case II involves replacing traditional tube lights with energy-efficient LED lights, resulting in 

considerable energy savings. Case III extends these savings further by integrating programmable 

remote switches mapped with student timetables. Finally, Case IV proposes the replacement of 

older air conditioning units with 25 SEER models, leading to significant reductions in energy use. 

The results highlight the effectiveness of these interventions. Case II achieves a 66.67% energy 

saving, while Case III yields up to 77.78% energy saving in lighting and 33.34% in air conditioning. 

In Case IV, the adoption of high-efficiency air conditioners can result in a 52% energy saving 

during teaching weeks. The economic benefits of these measures are substantial, with cost 

savings per classroom ranging from 7.65% in Case II to 53.46% in Case IV. Moreover, the 

environmental impact of these energy conservation techniques is substantial. The study reports 

reductions in carbon emissions from 14.71metric tons of carbon dioxide equivalent (MT CO2e) in 

base Case I to 6.85 MT CO2e in Case IV.  
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The overall carbon emission reductions for Cases II, III, and IV are 7.61%, 36.37%, and 53.43%, 

respectively. This study demonstrates the profound impact of integrated energy management 

strategies in reducing the carbon footprint and energy consumption in educational institutions, 

offering a model for sustainable and economically viable operations. 

 

KEYWORDS: Energy Management, Carbon Footprint Reduction, Sustainable Campus 

Initiatives, Smart Energy Monitoring, High-Efficiency Air Conditioning Systems  
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ABSTRACT 

 

Hybrid sandwich polymer composites are widely used in aviation applications due to their 
attractive properties, such as their excellent strength capability, high modulus values, excellent 
stiffness properties, and greater wear resistance. This study aims to analyse the mechanical 
properties of degraded hybrid sandwich specimens exposed to moisture and investigate the 
moisture behaviour of the degraded sandwich panels. These panels are reinforced with woven 
fabrics made of kevlar, carbon, and glass fibres. The hand layup technique was employed to 
create the structures. The hybrid sandwich composite samples are submerged in normal 
seawater at ambient temperature for varied duration’s to measure the fibres’ water absorption 
characteristics. The study investigated the mechanical characteristics of an ageing moisture 
hybrid sample during tensile, flexural, and compressive tests. Novel stacking sequence 
arrangements (01

K/01
C/01

G/PUR/01
G/01

C/01
K) were used to enhance the stiffness, load-carrying 

capacity, yield strength, and other mechanical characteristics of the sandwich structures. The 
degraded sandwich panels demonstrated that water absorption significantly influences the 
tensile, flexural, and compressive properties of degraded sandwich structures compared with the 
results of regular sandwich panels. The tensile (31.67%, 40.40%, and 47.089%), flexural (63.13%, 
66.05%, and 70.14%), compressive (33.14%, 39.37%, and 38.40%), and water absorption 
(3.75%, 3.97%, and 4.71%) test results were analysed. 

 

KEYWORDS: Sandwich, composite, moisture, absorption, polyurethane, foamme chemical, 

characteristics, ASTM standards  
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ABSTRACT 

 

The medical sub-specialty of Oncology presents diverse ethical dilemmas, often challenging 

cancer healthcare workers with difficult-to-handle clinical scenarios that are tough from a personal 

and professional perspective. Making decisions on patient care in various circumstances is a 

defining obligation of an oncologist and those duty-based judgments entail more than just 

selecting the best treatment or solution. Ethics is an essential and inseparable aspect of clinical 

medicine and the oncologists as well as the allied health care workers are ethically committed to 

helping the patient, avoiding or minimizing harm, and respecting the patient's values and choices.  
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This review provides an overview of ethics and clinical ethics and the four main ethical principles 

of autonomy, beneficence, non-maleficence, and justice are stated and explained. At times there 

are frequently contradictions between ethical principles in patient care scenarios, especially 

between beneficence and autonomy. In addition, truth-telling, professionalism, empathy, and 

cultural competence; which are recently considered important in cancer care, are also addressed 

from an Indian perspective. 

 

KEYWORDS: Autonomy; beneficence; cultural competence; empathy; ethical principles; justice; 

non-maleficence; onco-ethics; professionalism; truth-telling. 
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ABSTRACT 

 

Hybrid sandwich polymer structures are employed in various secondary aerospace applications 

like antennas, solar panels, tailplanes, wings, doors, and control structures owing to their wide 

range of advantages. The present investigation explored the better functionality of sandwich 

polymer panels' impact strengths during barely visible low-velocity impact (LVI) analysis. These 

constructions are built of polyurethane (PUR) foam materials with kevlar, carbon, glass, and 

epoxy polymer structures. The silica nanoparticles were added at weight percentages of 0, 2, and 

4. As a result, enhanced hybrid sandwich polymer panels were developed. The hand layup 

method is used to develop hybrid sandwich composite structures with silica nanoparticles. The 

stacking sequence method was used to stack these laminate structures as per ASTM standards 

(01
K/01

C/01
G/PUR/01

G/01
C/01

K), and the combination of these composite panels with wt. 4% silicon 

nanoparticles (SiNPs) fillers exhibits 24.2% higher tensile strength, 23.81% improved shear 

strength, and 12.54% higher torsional strength compared to those without silica nanoparticle’s 

composite structure. The combination of 2 wt% of SNiPs inclusion in sandwich composite 

structures improved tensile, shear, and torsional strength by 16.27%, 12.89%, and 7.41%, 

respectively, when compared with that of wt. 0% of SNiPs added to sandwich composite 

structures. 

KEYWORDS:  
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ABSTRACT 

 

The toxic and persistent organic and inorganic elements in oil refinery effluents, such as heavy 

metals, dyes, and phenolic compounds, significantly release harmful pollutants into water bodies. 

Refinery wastewater treatment is essential to meeting the growing water demand and 

safeguarding downstream users from health hazards. Marine algae are one of the most popular 

adsorbents and biofilters for treating industrial effluent, and they have many advantages over 

other materials. These include being readily available in large quantities, having various functional 

groups (such as carboxyl, hydroxyl, sulfate, and phosphate), inexpensive, and being 

environmentally acceptable. In this research, green seaweed, “Ulva lactuca,” was naturally found 

in the batch treatment of refinery wastewater in the most efficient, cost-effective, and 

environmentally friendly way, utilizing limited resources. The surface morphological 

characterizations of the seaweed before and after treatment are carried out using Scanning 

Electron Microscopy (SEM). A series of batch experimental studies were carried out to remove 

organics from refinery wastewater by varying the effluent solution pH, mixing time, stirring speed, 

algae dosage, and effluent solution temperature. The study mainly focused on determining 

parameters like Chemical Oxygen demand COD), Total Dissolved solids (TDS), Total Suspended 

solids (TSS), Turbidity, and Dissolved oxygen before and after treatment. The study demonstrates 

that the optimal efficiency of the treatment process occurs at a pH of 6, with 90 minutes of stirring 

time, a dosage of 0.8-1 g of Ulva lactuca, a stirring speed of 60-140 RPM, and a solution 

temperature of 35°C. The experimental results of the present study demonstrate that green 

seaweed, Ulva lactuca, is an eco-friendly and cost-effective biosorbent for effectively removing 

contaminants from refinery effluent. Ulva lactuca exhibited excellent pollution removal efficiency, 

significantly reducing chemical oxygen demand, dissolved oxygen, turbidity, dissolved solids, and 

suspended matter. 

KEYWORDS: Algae, biosorption, Ulva lactuca, wastewater 
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ABSTRACT 

 

Bio-pesticides, derived from natural sources that target pest’s nervous systems directly, represent 

a sustainable alternative to chemical pesticides. The widespread use of chemical pesticides has 

led to profound ecological and health concerns, including biodiversity decline, genetic variability 

in plant populations, water pollution, and human health risks like cancer. This study focuses on 

extracting an environmentally friendly bio-pesticide from custard apple seed kernels, emphasizing 

high yield and efficacy. The extraction process employed advanced batch processing using 

Soxhlet extractor and rota-evaporator, ensuring efficient separation and purity of the bio-active 

compounds. Gas Chromatography (GC) was employed to meticulously characterize the chemical 

composition of the extracted samples. The effect of solvent, particle size and time of contact were 

determined. Furthermore, the biopesticide’s effectiveness against pests infesting soil and leaf 

surfaces was rigorously evaluated. The results of GC analysis revealed that Oleic acid and 

Palmitic acid are prominent bio-active components responsible for insect mortality. Furthermore, 

it is noteworthy that hexane extraction yielded the highest percentage (70%) of bio-pesticide. This 

research advances sustainable pest management strategies by developing natural biopesticides 

from agricultural by-products. Emphasizing eco-friendly solutions, the study aims to mitigate the 

environmental impact of conventional pesticides while promoting agricultural sustainability and 

ecosystem health. 

KEYWORDS: biopesticide, custard apple seeds, gas chromatography, hexane, soxhlet extraction 



32 | P a g e  
 

Fiber reinforcement of polymer hybrid sandwich 

composites using SNiPs: effect of silica 

nanoparticles on flexural and compressive 

strength 
 

a Megavannan Mani, a Thiyagu Murugaiyan, Pradeep Kumar Krishnan 

 

a Institute of Mechanical Engineering, Saveetha School of Engineering, Saveetha Institute of Medical and 

Technical Sciences, Saveetha University, Chennai, India 

b Department of Mechanical and Industrial Engineering, College of Engineering, National University of 

Science and Technology, Muscat, Oman  

 

2024 - The Journal of The Textile Institute 

https://doi.org/10.1080/00405000.2024.2384103 

 

ABSTRACT 

 

The increasing demand for lightweight, high-strength composite materials in aerospace, 
automotive, and structural applications has intensified research into polymer composites. To 
address the challenge of enhancing mechanical properties while maintaining weight efficiency, 
this study investigates the effect of silica nanoparticles (SNiPs) on the flexural and compressive 
strength of sandwich composites. These composites are constructed from fiber-reinforced 
carbon, para-aramid, glass, and polyurethane (PU) foam. Composite specimens with varying 
concentrations of SNiPs were produced using a hand layup process with synthetic fiber-reinforced 
polymer glass fibers (GFRP), carbon fibers (CFRP), para-aramid fibers (KFRP), urethane foam, 
and epoxy glue. Fabricated using a quasi-static stacking sequence technique, the composites 
feature a three-layer sandwich matrix(0K

1 / 45°C
1 / 45°G

1/PU/ 45°G
1 / 45°C

1 /0 K1). Flexural and 
compressive strength tests were conducted to assess their mechanical behavior. The results 
show that incorporating SNiPs into polymer hybrid sandwich composites significantly enhances 
both flexural and compressive strength. This improvement is attributed to the high aspect ratio 
and surface properties of SNiPs, which facilitate effective stress transfer between the reinforcing 
fibers and the polymer matrix. The flexural strengths achieved with 0, 2, 4, and 6 wt.% SNiPs were 
measured as 52.583, 58.713, 64.108, and 61.397 MPa, respectively. Similarly, the compressive 
strengths were measured as 2.207, 2.813, 3.528, and 3.182 MPa for the respective weight 
percentages. 

 

KEYWORDS: Sandwich compositessilica nanoparticlesquasi-static stacking sequence 

techniquepolyurethane foamfiber reinforced polymer fibres  
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ABSTRACT 

 

Sandwich polymers are frequently used in a wide range of technical applications due to their 

lightweight construction and excellent rigidity. The present investigation aims to assess and 

investigate the flexural and compressive strengths of sandwich polymer composite panels in Low-

velocity impact (LVI) analysis, as well as to compare the properties of sandwich composite 

structures with and without silica nanoparticles. The hand layup method is employed to fabricate 

sandwich composite structures made of silica nanocomposite. These hybrid sandwich panels 

combine kevlar, carbon, glass, and epoxy polymer structures with polyurethane (PUR) foam. 

Using the inventive stacking sequence method, these lamination structures 

(01
K/01

C/01
G/PUR/01

G/01
C/01

K), were layered, and silica nanoparticles were added at weight 

percentages of 0, 2, and 4. As a result, improved hybrid sandwich polymer panels were produced. 

The combination of these panels with wt. 4% silicon nanoparticles (SiNPs) in the composite 

lamination structure exhibits 23.61% greater flexural and 27.01% compression strengths and 

higher yield strengths when compared to the hybrid sandwich panels without a silica 

nanocomposite lamination matrix.   
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ABSTRACT 

 

The main objective of this study was to analyze the deep drawing behavior of sandwich laminate 

for various blank shapes and lubrications. Commercially available aluminum sandwich laminate 

with face sheets made of aluminum alloy, AA2219 and a core made of high-density polyethylene 

was used for the forming behaviour performance. The laminate was characterized by its mass 

density, porosity and tensile strength for better understanding the physical and mechanical 

behavior, being essential for analyzing the forming behaviour. Deep drawing, one of the forming 

techniques on the laminate was performed with a steel spherical punch for three different blank 

shapes: circular, square and square with round fillets. Furthermore, three different lubricants 

Vaseline, grease and soap, were used at the contact regions of the die and laminate. This 

formation occurred under normal atmospheric conditions. Lubrication significantly influenced the 

drawing performance in addition to the blank shape. Uniform material flow during the drawing 

process was achieved in the circular specimen, which in turn resulted in better drawing 

performance of the laminate. The highest drawing force of 1.425 kN was obtained for the circular 

specimen with the grease lubricant. A higher-order equivalent plastic strain was observed for the 

lubricant grease, and the least-order strain was observed for the specimens under dry conditions. 

The higher the effect of lubrication, the lower the friction between the punch and specimen, which 

in turn resulted in a higher order strain and subsequent reduction in the thickness of the specimen. 

KEYWORDS: Sandwich composite; deepdrawing; drawing force;major strain; minor 

strain;friction factor  
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ABSTRACT 

 

Brain abnormality causes severe human problems, and thorough screening is necessary to 
identify the disease. In clinics, bio-image-supported brain abnormality screening is employed 
mainly because of its investigative accuracy compared with bio-signal (EEG)-based practice. This 
research aims to develop a reliable disease screening framework for the automatic identification 
of schizophrenia (SCZ) conditions from brain MRI slices. This scheme consists following phases: 
(i) MRI slices collection and pre-processing, (ii) implementation of VGG16 to extract deep features 
(DF), (iii) collection of handcrafted features (HF), (iv) mayfly algorithm-supported optimal feature 
selection, (v) serial feature concatenation, and (vi) binary classifier execution and validation. The 
performance of the proposed scheme was independently tested with DF, HF, and concatenated 
features (DF+HF), and the achieved outcome of this study verifies that the schizophrenia 
screening accuracy with DF+HF is superior compared with other methods. During this work, 40 
patients’ brain MRI images (20 controlled and 20 SCZ class) were considered for the 
investigation, and the following accuracies were achieved: DF provided >91%, HF obtained 
>85%, and DF+HF achieved >95%. Therefore, this framework is clinically significant, and in the 
future, it can be used to inspect actual patients’ brain MRI slices. 

KEYWORDS: schizophrenia; brain MRI; VGG19; Markov random field; local binary pattern; 

disease detection  
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ABSTRACT 

 

One of the most significant issues in the agricultural and remote (RS) sensing industry is detecting 
infected plants at the early stages. Deep learning-based methods for classifying and detecting 
agricultural diseases have shown remarkable achievements in technologically sophisticated 
horticultural research in recent decades. The shortage of imaging data for training a deep neural 
network model is challenging for accurately classifying fruit disease. Moreover, the remote 
sensing imaging data includes complex patterns of plant areas that are difficult to identify using 
conventional techniques. Remote sensing technology efficiently gathers fruit health data, detects 
disease signs, and monitors citrus orchards for early diagnosis and prevention. The fuzzy deep 
neural network techniques performed better for classifying remote sensing and digital imaging 
data for agriculture. This paper proposes a fuzzy deep learning and optimization-based novel 
framework for citrus fruit disease and agriculture land cover recognition. The Mendeley dataset 
and NWPU-RESISC45 are employed in this work for the experimental process.  
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The challenge is that these datasets contain a limited number of images. Also, the classes are 
imbalanced, degrading the learning capability of the proposed models. Therefore, in the first step, 
we proposed a contrast enhancement technique based on brightness preserving histogram and 
entropy that generated the improved images that later merged with original data as an 
augmentation step. We modified the EfficientNet-b0 model in the next step by adding a few 
convolutional and self-attention layers. Bayesian Optimization has initialized hyperparameter 
values such as learning rate and momentum. The modified model is trained separately on original 
and enhanced images to keep distinct fuzzy information at the output layer. After that, deep 
features are extracted and fused using an Entropy-Serial approach called improved serial fusion. 
The fused features set observed a few irrelevant information that was further optimized using an 
improved tree growth optimization algorithm with a fuzzy function. The selected features are finally 
classified using shallow neural networks and machine learning classifiers. The experimental 
process obtained an improved average accuracy of 98% and 96.5% on the Mendeley and NWPU 
datasets, respectively. A t-test is also conducted to check the means of two classifiers (best and 
worst). In addition, a comparison is performed with recent techniques, showing improved 
precision and recall rate. 
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ABSTRACT 

 

This study investigates the morphology and mechanical behaviour of a bidirectional interply hybrid 
sandwich polymer composite panel with the addition of silica nanoparticles (SiNPs). The 
investigation assesses the enhanced performance of sandwich polymer composite panels, 
focusing on their ability to withstand compression, Euler’s buckling axial load-bearing capacity, 
and surface roughness when subjected to low-velocity impact events that are barely perceptible 
for aircraft, automobile, and wind turbines. The composite panel was constructed using interply 
bidirectional Kevlar, carbon, and glass fibers, an epoxy matrix, and polyurethane (PUR) foam, 
with the incorporation of four different weight percentages of silica nanoparticles (0%, 2%, and 
4% of SiNPs). The sandwich composite panel was fabricated using the hand lay-up technique, 
following a novel quasi-static stacking sequence method (01K/01C/01G/PUR/01G/01C/01K). 
Among these composite panels, the addition of 4 wt.% silicon nanoparticles exhibited the highest 
strength and axial load-carrying capacity compared to the other sandwich composite panels 
(0 wt.% and 2 wt.%). The mechanical characterisation results showed maximum compressive 
strengths of ca. 3 MPa, ca. 5 MPa, ca. 10 MPa, and ca. 8 MPa for the 0 wt.%, 2 wt.%, 4 wt.% and 
6 wt.% of silica nanoparticles-added composite panels, respectively. 
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ABSTRACT 

 

Disposal of municipal solid waste into open landfills is a real challenge, and it causes severe 
environmental and health issues. Utilization of municipal solid wastes for the production of 
activated carbon (AC) is a viable alternative to conventional techniques as it supports the concept 
of circular economy. The most commonly employed solid waste disposal methods are incineration 
followed by landfill, which has adverse effect on environment by releasing greenhouse gases and 
ash into environment. Therefore, this study is aimed to produce activated carbon from municipal 
solid waste (MSW) using pyrolysis process in the absence of oxygen by exposure to high 

temperature at 550 ℃ for 2 h followed by thermal activation at 600 ℃. The resulting activated 
carbon has been employed in the removal of pollutants from refinery wastewater by investigating 
the influence of effluent pH, agitation time, quantity of activated carbon and agitation speed on 
adsorption efficiency. The characterization techniques employed are Fourier Transform infrared 
spectroscopy, X- Ray diffraction and scanning electron microscopy. The treatment efficiency has 
been analyzed for total dissolved solids, total suspended solids, chemical oxygen demand, and 
dissolved oxygen and the optimum processing conditions are decided. The optimized processing 
parameters obtained are pH 6.0, 80 min stirring time, 75 RPM agitation speed with an activated 
carbon dosage of 2.0 g. The study suggests that municipal solid waste is a prospective raw 
material for activated carbon production and an effective adsorbent for the effective removal of 
different types of pollutants from refinery wastewater. The conversion of municipal solid waste 
into AC is an adaptable and economically viable source of carbon and protecting the environment 
and human health. 
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ABSTRACT 

 

In this article, using the principle of subordination we introduce a new class of Φ-like functions 
associated with a vertical strip domain and provided some interesting deviations or adaptation 
which are helpful in unification and extension of various studies of analytic functions. Further 
more, we illustrated the impact of vertical strip domain on various conic region. Inclusion relations, 
geometrical interpretation, coefficient estimates, inverse function coefficient estimates and 
solution to the Fekete-Szeg ˝o problem of the defined class are discussed. Applications of 
ourmain results are given as corollaries 
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ABSTRACT 

 

In this paper, a compartmental model for the transmission of the co-infection of cholera and 
malaria was developed and analyzed. The reproduction numbers for each sub-model and the full 
model were calculated. In order to study the impact of each disease on the other, a sensitivity 
analysis was carried out and its results show that malaria infection is linked to an increased risk 
of cholera, whereas cholera infection is not associated with an increased risk of malaria. A set of 
seven variables’ controlling strategies, ranging from vector control to water sanitation and 
treatment, were added to the model; and their effect have been studied using the optimal control 
technique. Numerical simulations show the impact of these controlling strategies on the reduction 
of the new infections in humans and vectors as well as the reduction of the Cholera vibrio 
concentration in the environment. In order to find the most cost-effective controlling strategy, and 
all the three major cost-effectiveness analysis techniques were implemented to our model after 
we categorized all the controlling strategies into three scenarios, namely Cholera controlling 
strategy, Malaria controlling strategy, and Cholera–Malaria controlling strategy. The numerical 
results show that the most cost-effective controlling strategy in reducing the number of new 
infection is the vector control strategy. 
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ABSTRACT 

 

This research aims to investigate the microstructural properties, tensile fractography, and wear 
characteristics of scrap aluminum engine head (SAEH) composites reinforced with fresh alumina 
catalysts (FAC) and spent alumina catalysts (SAC) derived from petrochemical industries. 
Utilizing the stir casting method, four composite variants were fabricated: SAEH + SAC, 
SAEH + FAC, LM25 + SAC, and LM25 + FAC. The materials were characterized through scanning 
electron microscopic (SEM) analysis, and the composition of FAC and SAC was detailed. The 
investigation delves into the wear properties through pin-on-disk tests conducted at different 
conditions. Tensile strength results revealed distinctive performance: SAEH + FAC = 208 MPa, 
SAEH + SAC = 217 MPa, LM25 + FAC = 92 MPa, and LM25 + SAC = 184 MPa. Fractography 
analysis provided insights into the fracture behavior, showcasing the influence of agglomerates, 
non-coherent interfaces, lack of wetting, grain refinement, and the presence of oxides. The wear 
behavior, evaluated under varying operating conditions, demonstrated that wear rates increased 
with escalating conditions and were generally higher for LM25-based composites than for SAEH-
based composites. This study introduces the innovative use of SAC in composites, offers a 
comparative analysis between different materials, and provides a comprehensive understanding 
of wear behavior under diverse conditions, contributing to the advancement of metal matrix 
composites. 
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ABSTRACT 

 

A serious, all-encompassing, and deadly cancer that affects every part of the body is skin cancer. 
The most prevalent causes of skin lesions are UV radiation, which can damage human skin, and 
moles. If skin cancer is discovered early, it may be adequately treated. In order to diagnose skin 
lesions with less effort, dermatologists are increasingly turning to machine learning (ML) 
techniques and computer-aided diagnostic (CAD) systems. This paper proposes a computerized 
method for multiclass lesion classification using a fusion of optimal deep-learning model features. 
The dataset used in this work, ISIC2018, is imbalanced; therefore, augmentation is performed 
based on a few mathematical operations. After that, two pre-trained deep learning models 
(DarkNet-19 and MobileNet-V2) have been fine-tuned and trained on the selected dataset. After 
training, features are extracted from the average pool layer and optimized using a hybrid firefly 
optimization technique. The selected features are fused in two ways: (i) original serial approach 
and (ii) proposed threshold approach. Machine learning classifiers are used to classify the chosen 
features at the end. Using the ISIC2018 dataset, the experimental procedure produced an 
accuracy of 89.0%. Whereas, 87.34, 87.57, and 87.45 are sensitivity, precision, and F1 score 
respectively. At the end, comparison is also conducted with recent techniques, and it shows the 
proposed method shows improved accuracy along with other performance measures. 
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ABSTRACT 

 

In this paper, we use higher order derivatives with regard to symmetric points to introduce a class 
of multivalent starlike functions. The major deviation is that we define some differential 
characterizations that are subordinate to a function whose real part is not greater than zero. The 
primary outcomes of this study are initial coefficients and the Fekete-Szegő inequality for 
functions falling under the given class. Also, we have obtained an interesting subordination results 
involving symmetric functions. The results obtained here extend or unify the various other well-
known and new results. 
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ABSTRACT 

 

The authors introduce new classes of analytic function with respect (𝜂,𝜏)-symmetric points 

subordinate to a domain that is not Carathéodory. To use the existing infrastructure or framework, 

usually, the study of analytic function have been limited to a differential characterization 

subordinate to functions which are Carathéodory. Here, we try to obtain various interesting 

properties of functions which are not Carathéodory. Integral representation, interesting conditions 

for starlikeness and inclusion relations for functions in these classes are obtained.  
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ABSTRACT 

 

In this paper, we introduce and study a new subclass of starlike functions with respect 
to (2ȷ,ℓ)(2�,ℓ)-symmetric conjugate points using the principle of subordination. Several 
relationship with the well-known classes have been established. We have focussed on conic 
regions when it pertained to applications of our main results. Inclusion results, subordination 
property and coefficient inequality of the defined class are the main results of this paper. The 
applications of the results are presented here as corollaries, most of which are extensions of well-
known results. 
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ABSTRACT 

 

In this paper, we introduce a new class of analytic functions subordinated by functions which is 
not Carathéodory. We have obtained some interesting subordination properties, inclusion and 
integral representation of the defined function class. Several corollaries are presented to highlight 
the applications of our main results. 
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ABSTRACT 

 

Malaria and Zika, are two significant public health concerns, particularly in tropical and subtropical 
regions. The co-infection of Malaria and Zika can occur due to overlapping geographical 
distributions of their respective vectors, namely Anopheles mosquitoes for Malaria and Aedes 
mosquitoes for Zika. These mosquitoes serve as intermediate hosts for the parasites and viruses, 
respectively. The proposed mathematical models capture the complex interactions between the 
human population and the mosquito population to provide insights into the transmission dynamics. 
The primary transmission route to humans is through the bite of infected mosquitoes for both 
diseases. Moreover, Zika virus can be also transmitted sexually and vertically. The models 
provide a valuable tool for evaluating the impact of different interventions on the transmission 
dynamics of Malaria and Zika co-infection such as prevention schemes against co-infection with 
Malaria and Zika, prompt Malaria treatment, and effective mosquito control measures. Using 
Pontryagin’s maximum principle, the model determines the most effective strategies for reducing 
Malaria and Zika co-infection over time. By combining modeling with cost-effectiveness analysis 
and targeted interventions, it is possible to develop evidence-based approaches that reduce 
disease transmission, protect vulnerable populations, and make efficient use of available 
resources. 
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ABSTRACT 

 

Process optimization is acutely vital: mining and a metal industries research. Through applying 
modelling and optimization tools, businesses see tremendous improvement in process 
efficiencies, declining costs of production, and ensuring high quality. The valuable of simulation 
tools have also been reflected in the design of the virtual plants which make possible to conduct 
test runs of different process scenarios thereby providing the opportunity to optimize the 
performance of the plants. So, even if these issues are close to being resolved, some challenges 
must still be tackled to approach the full field of process optimization enjoyment. One of the main 
drawbacks is the integration of sustainable development and environmental evaluation into 
optimization phase. This can be achieved by developing models that are amended to an 
environmental impact of each process parameters and afterwards an optimization of processes 
will be based on environment factors. The second challenge is for the research community to 
come up with more advanced and sophisticated mathematical models that are capable of not only 
capturing but also depicting the diverse and complex interactions that take place between different 
processes variables. Such an approach indeed requires implementation of more precise data 
analysis tools and techniques, including neural networks and genetic algorithms. While there are 
many difficulties in it way, the process optimization of a bright future is foreseeable. The fast 
growth of the technological sphere, such as machine-2-machine and big data analytics, enables 
process optimization which was unavailable before. By implementation of a set of sensors and 
real-time data analysis plant operators are being provided with necessary information that enables 
this way to exercise real-time decisions for the sake of the increase of the plant performance. 
Minimizing energy consumption, increasing the product yield, and less damaging to the 
environment is a potential focus for the research. Through the application of mathematical 
models, optimization algorithms, and simulation-based approaches, one can compare the 
different methods of each process and the produced product yields. 
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ABSTRACT 

 

This study investigates the optimization of quantitative analysis and extraction of copper from 

rocks in Oman. The focus is on enhancing the efficiency and accuracy of these processes for 

sustainable mining operations. The research employs Response Surface Methodology (RSM) to 

identify the optimal conditions for extracting copper using phosphoric acid boiling and thermite 

mixture methods. X-Ray Diffraction (XRD) is employed to characterize the extracted samples and 

understand the mineralogical compositions. The RSM analysis revealed the optimal conditions 

for copper extraction using phosphoric acid boiling. X-ray diffraction analysis of the extracted 

copper samples showed that the majority of the copper was extracted as metallic Copper (Cu). 

The optimization of these processes is crucial for improving the efficiency and sustainability of 

mining operations in the country. X-ray diffraction analysis provides valuable insights into the 

mineralogical composition of the extracted samples, which can be used to optimize the extraction 

processes further. 
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ABSTRACT 

 

When referring to groundwater in the context of the normal water cycle, the word “reservoir” is 

acceptable. Compared to the atmosphere or fresh surface water, groundwater has a much greater 

capacity to hold water. Despite the high degree of variety and complexity of the subsurface 

ecosystem, there is currently only a small amount of data available. People who depended on 

reality-based models ran into both of these challenges at some point. Statistical modeling was 

used in order to get a more accurate calibration of the model throughout the course of time. 

Because of the expansion in global population, governments in both wealthy and developing 

nations are increasingly looking to groundwater as an essential resource for satisfying the water 

requirements of their populations. Because water was preserved in such a large amount, it may 

be used again, even when there is a drought or other dry time. In this manuscript, a Particle 

Swarm Optimization (PSO) enabled Visual Geometry Group (VGG) 16 deep learning model is 

used in order to determine the level of ground water. Accuracy, specificity and sensitivity of PSO 

enabled VGG is highest among the algorithms used in the experimental study. Accuracy of PSO 

VGG 16 is 92.5 percent, specificity and sensitivity of PSO VGG 16 is 99 percent. 
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ABSTRACT 

 

Fixed focus type Scheffler Concentrators and convex receivers are popularly employed for 
several medium temperature process heat applications. The excessive convection heat loss from 
the receiver surface and the improper distribution of solar flux at the receiver are few key issues 
commonly observed for the Scheffler concentrators. The excessive heat lost is attributed to 
the convection losses at the receiver convex surface due to the wind. Moreover, experimental 
studies carried out on the receiver of 16 m2 Scheffler concentrator revealed that about 15–20 % 
of the total radiations received at the receiver are lost due to the focusing and tracking errors of 
the Scheffler reflector. In order to minimize the heat losses from the receiver convex surface, a 
Conical type Secondary Reflector (CSR) made up of highly polished mirror finished stainless steel 
material, in the form of frustum of a cone, and covered with toughened glass was designed and 
developed. The semi-cone angle of 36° has been estimated for the CSR based on the ray trace 
diagram analysis. The CSR, fixed over the periphery of the convex type receiver refocuses the 
lost solar radiations over the receiver surface and enhances the heat flux received at the receiver, 
while improving the overall efficiency of the concentrator. The toughened glass cover over the 
CSR, shields the receiver from the wind and thus reduces the overall convection losses due to 
wind. Experimental analysis carried with the installation of CSR revealed that the convective heat 
transfer coefficient has been reduced by 10–12 % on average while the overall system efficiency 
has been increased by at least 3–5 %. The increased heat flux received at the receiver has not 
only reduced the convection losses but also reduced the initial idle or lag time for the system by 
almost 15 min based on the solar insolation for the day. 
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ABSTRACT 

 

Aluminium-based hybrid nano-metal matrix composites are right materials, finding application in 
the aerospace and automotive industry. The present research focused on the effects of sliding 
load, sliding velocity, and temperature on wear behaviour of a novel hybrid metal matrix nano-
composite .Stir-squeeze casting setup is used to produce the composites. The base metal is 
scrap aluminium alloy wheel (SAAW) reinforced with 1, 2, wt.% and 5.5, 7 wt.% of micro-sized 
alumina (Al 2 O 3 ) m and nano-sized alumina (Al 2 O 3 ) n particle respectively. An orthogonal 
array L 9 (OA) has been used for designing the experiments. Technique for Order Preference by 
Similarity to Ideal Solution (TOPSIS) is applied to find the optimal condition for Coefficient of 
Friction(COF),wear, surface roughness. Analysis of Variance (ANOVA) results show that the 
reinforcement contributes 19.40% and most influencing factor is sliding load with 62.33%. The 
samples tested were examined and analyzed using a Field Emission Scanning Electron 
Microscope (FESEM) and an energy-dispersive X-ray spectrometry (EDX). Additionally, a 
profilometer was used to measure the surface roughness of the worn-out specimen. 
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ABSTRACT 

 

The COVID-19 pandemic has brought unprecedented challenges to the education sector 
worldwide, requiring institutions to adapt quickly to ensure pedagogical resilience and 
sustainability. This case study examines the strategies implemented by the National University of 
Science and Technology, Oman, to survive and thrive during the pandemic. Using a validated 
survey instrument, the study collected data from 393 students and 92 teaching staff across four 
campuses. The survey assessed the challenges, effectiveness, and success of the digital 
pedagogy adopted during the pandemic. The results were analyzed using descriptive and 
inferential statistical methods through SPSS 29 to develop a more comprehensive understanding. 
The results showed that students were generally satisfied with the pedagogical section of the 
survey, with higher cumulative grade point assessment level students showing higher satisfaction 
with online theory classes. The teaching staff were also satisfied with the technical support 
provided for conducting online classes. However, the study noted that student satisfaction with 
laboratory activities was lower compared to theoretical classes. To address this, the researchers 
suggest the use of augmented reality and virtual reality in laboratories to enhance the learning 
experience of students. The findings of this study contribute to the understanding of pedagogical 
resilience and sustainability in the face of adversity, providing insights for institutions to develop 
effective strategies for surviving and thriving in disruption. 
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ABSTRACT 

 

This paper presents a probabilistic analysis of power transformers in a power distribution 

company. Five years of failure-maintenance data have been collected from the operations and 

maintenance department of the company. Six failure modes are noted after inspection, viz., 

bushing failure, on-load tap changer failure, cooling system failure, winding failure, tank failure, 

and unidentified failure. The system is analysed using Markovian and regenerative processes, 

and relevant reliability indices are obtained. Sensitivity analysis is performed to assess the effect 

of various parameters on the reliability indicators. Relevant statistical inference and life data 

analysis are also presented. 

 

 

KEYWORDS: Reliability, Availability, Inspection, Markov processes, Regenerative processes.  



56 | P a g e  
 

Processing of Data on Power Consumption in the 

Management of Energy Resources of the 

Regional Electrical Complex 

 
Viktor Gnatuk, Oleg Kivchun, Dmitrii Morozov & Geetha Devi 

 

1, 2,3 Immanuel Kant Baltic Federal University, Kaliningrad, Russia 

National University of Science and Technology, Muscat, Oman 

 

2024 – Springer 

https://doi.org/10.1007/978-3-031-55349-3_18 

 

ABSTRACT 

 

The article considers the theoretical justification of the stages of data processing on power 

consumption in the management of energy resources of the regional electrical complex. The 

development of modern technologies has made it possible to significantly increase the ability to 

measure parameters at electric power facilities, which is why it has become possible to 

accumulate large amounts of data using digital metering devices. Numerous studies of the 

structure and properties of the measurement data have led to the conclusion that they belong to 

non-Gaussian, i.e. the central limit theorems and the law of large numbers do not work on such 

data. Therefore, it is advisable to carry out their qualitative processing using the methods of rank 

analysis. The article proposes and theoretically substantiates an approach to creating a digital 

energy efficiency platform based on vector rank analysis in a computational and parametric 

complex. It will allow processing multidimensional arrays of non-Gaussian data and implementing 

scientific methods in order to obtain deterministic invariants for the decision-making preparation 

system. A distinctive feature of the digital energy efficiency platform is a one-parameter digital 

twin, the basis of which is an OLAP data cube by parameter, which allows long-term storage of 

arrays of non-Gaussian data of the regional electrical complex for electrical equipment used to 

generate deterministic invariants on the basis of which decisions are made. 
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ABSTRACT 

 

Entrepreneurship education (EE) in universities strengthens students' entrepreneurial potential, 

for their country’s economic growth. Universities in Oman are dedicated to a systemic approach, 

collaborating with the entrepreneurial ecosystem and private sector to equip students with 

practical competencies, upholding vital national priorities outlined in Oman Vision 2040. The 

inclusion of UNSDGs adds value to this drive. By synergizing these vision documents, this 

approach transforms students into entrepreneurs, benefiting the national economy and global 

community. A study involving 80 undergraduate engineering students revealed a positive 

correlation between curricular and co-curricular entrepreneurship programs. The paper also 

explores entrepreneurial activities enhancing the educational journey. Furthermore, the concept 

of 'Entreversities' presents a three-stage model to transform EE practices and promote student 

startups, aligning with Oman Vision 2020. This provides an opportunity for universities to re-

evaluate their entrepreneurship education paradigms, foster an entrepreneurial ecosystem, and 

cultivate a renewed culture of entrepreneurship. 

 

KEYWORDS: Entrepreneurship education, entrepreneurial ecosystem, curricular program, co-

curricular program, HEI/University, Student startup, Oman Vision 2040, UN sustainable goal 
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ABSTRACT 

 

Motivated by the notion of multiplicative calculus, more precisely multiplicative derivatives, we 

used the concept of subordination to create a new class of starlike functions. Because we 

attempted to operate within the existing framework of the design of analytic functions, a number 

of restrictions, which are in fact strong constraints, have been placed. We redefined our new class 

of functions using the three-parameter Mittag–Leffler function (Srivastava–Tomovski 

generalization of the Mittag–Leffler function), in order to increase the study’s adaptability. 

Coefficient estimates and their Fekete-Szegő inequalities are our main results. We have included 

a couple of examples to show the closure and inclusion properties of our defined class. Further, 

interesting bounds of logarithmic coefficients and their corresponding Fekete–Szegő functionals 

have also been obtained. 

 

KEYWORDS: generalized Mittag–Leffler function; multiplicative calculus; bi-univalent 

function; starlike; subordination 
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ABSTRACT 

 

This paper presents reliability analysis of power transformers in a power distribution company. 

Transformers play a significant role in delivering electricity efficiently to consumers. They are 

critical assets of electrical systems; hence their failure may lead to high cost of 

repair/replacement. Therefore, addressing the performability aspect of transformers through 

reliability analysis is an essential task for power industries, to implement effective maintenance 

strategies and avoid frequent failures. Five years of failure data of transformers are collected from 

a power distribution company. Data depicts four types of failures: minor, major, partial, and 

complete. Confidence intervals for the failure rates are also shown. To examine the transformers’ 

effectiveness, reliability model is developed by embedding real failure situations shown in the 

data. Model is analysed using Markovian and regenerative processes. Measures of transformers’ 

effectiveness such as mean time between failures, the availability index, and the expected busy 

period of the repairmen are estimated which defines the system operational capabilities, and to 

further improve the system performance, some of the recommendations have been suggested. 

Sensitivity analysis is performed to establish the effect of various parameters on the reliability 

indicators. Graphs demonstrating the trends of various reliability indicators with respect to 

repair/failure rate are drawn. 

 

KEYWORDS: Power transformer, Reliability, Failure, Availability, Repair, Markov 
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ABSTRACT 

 

Oilfield wastewater is recognized as a critical resource for reusing water and saving energy. 

Membrane Biofilm Fuel Cells (MBfFC) is an advanced technology with the extraordinary ability to 

use living organisms' metabolic reactions to produce organic energy into electrical energy. 

However, their reliability needs to be investigated and increased to integrate them into 

transportation systems. The same can be addressed through a robust case-specific mathematical 

model for analyzing the system performance. The present article analyses a single membrane 

biofilm fuel cell mainly composed of a proton exchange membrane, anode and cathode 

electrodes. Different system reliability indices and profit equations are investigated using Markov 

and the regeneration process. Sensitivity analysis of the availability and the profit function have 

also been carried out to understand the effects of changing parameters. 

 

KEYWORDS: Catalyst layers, Gas diffusion layers, Membrane biofilm fuel cells, Profit function, 

Reliability, Sensitivity analysis. 
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ABSTRACT 

 

The reliability parameters of a Mathematical model are analyzed for a system with three identical 

units and a standby. In this study, the primary unit is considered more important due to its high 

cost and working in two types of degraded conditions before a complete malfunction. Under the 

concept of preventive maintenance, the states of deterioration are reversed. The working of the 

system under two different efficiencies is discussed. The reliability of the Mathematical model, 

depending on the availability and working time, has been optimized using the Mathematical tool 

“Genetic Algorithm”. The optimum values of all parameters based on the exponential distribution 

are considered to optimize the reliability, and thus provide maximum benefits to the industry. 

Sensitivity analysis of the availability and the working time is carried out to understand the effects 

of changing parameters. Graphical and tabular analyses are presented to discuss the results and 

to draw conclusions about the system’s behavior. 

 

KEYWORDS: deteriorated state, genetic algorithm, malfunction rate, preventive maintenance, 

regenerative point graphical technique, sensitivity analysis, 
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ABSTRACT 

 

Most typical polymer composite materials have the weakest impact characteristics observed in 

Low-Velocity Impact (LVI) events. As a result, typical polymer composite materials are reinforced 

to improve their proper application attributes. The Fiber-Reinforced Polymer Composite (FRPC) 

materials must be converted to enhanced polymer composite structures, such as incorporating 

nanoparticles and selecting appropriate lamination techniques to improve the composite structure 

impact strength of the polymer materials. The matrix layer was created using a variety of 

lamination processes. The hybridization techniques with the inclusion of filler material into polymer 

composite structures were used to produce better results in impact kinetics for the composite 

structures. The quasi-static mechanical sequence approach was used to improve the LVI 

properties of FRPC. The inclusion of nano-filler particles in polymer composites to reduce obvious 

low-velocity impact damage during low-velocity accidents or events is the subject of this review. 

This investigation aims to explore if conventional fiber materials with obvious low-velocity impact 

damage might be enhanced to overcome the effects of advanced FRPCs. 
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ABSTRACT 

 

This study investigates the escalating challenges of electronic waste (e-waste) disposal, 

highlighting its environmental and public health implications. It underscores the need for 

sustainable e-waste management by exploring diverse resource recovery methods and analysing 

environmental risk assessment and pollution control strategies. Methodologically, the research 

reviews a decade of literature, revealing e-waste generation trends, regulations, and laws. 

Emphasising issues with the informal recycling sector and limited environmental awareness 

among stakeholders, it offers a comprehensive overview of e-waste treatment technologies, 

advocating for resource-efficient practices. The article highlights challenges in organised e-waste 

management, considering unorganised recycling and environmental unawareness. An essential 

discovery underscores the immediate need for a strong recycling framework that adheres to ethics 

and laws. This framework would tackle the environmental and health risks associated with 

unregulated e-waste disposal. The study stresses the importance of accessible policies and 

collaborative efforts to combat e-waste proliferation, contributing to the discourse on sustainable 

resource management. 

 

KEYWORDS: environmental pollution; e-waste management; recycling; waste treatment; 

resource recovery; risk assessment. 
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ABSTRACT 

 

In the context of the Internet of Things (IoT), wireless sensor networks (WSNs) play a significant 
role by collecting and analyzing real-time data on consumer behavior, product availability, and 
other environmental factors, thus enhancing e-commerce operations. Researchers in the domain 
of consumer electronics are working actively to increase the sustainability of WSNs and decrease 
their ecological footprint by developing energy-efficient algorithms, data compression techniques, 
and sensor designs. These advancements are directed toward optimizing energy consumption 
and minimizing environmental consequences while ensuring the smooth functionality of IoT 
applications. Organizations are emphasizing the need for collaboration between designers, 
business organizations, developers, and regulatory authorities to implement eco-friendly 
industrial laws to enhance the effectiveness of the e-commerce industry. Decision-making in the 
e-commerce sector is complicated by information overload, subjectivity of preferences, trust 
issues, product variety, lack of personalized assistance, return and exchange concerns, dynamic 
pricing and discounts, limited sensory experience, and complex decision-making processes. To 
address these challenges, an entropy-based multicriteria decision-making (MCDM) approach is 
proposed to assist personalization in e-commerce and improve user interfaces, recommendation 
systems, product information transparency, and consumer trust.  
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The utilization of the MCDM technique facilitates the customization of electronic commerce 
platforms, whereby affordable products can be identified and retrieved according to individual 
user preferences. The study investigates the impact of electronic gadgets and energy-efficient 
WSNs on inventory management, customer preferences, and online shopping sustainability, 
highlighting the intricate relationship between data privacy, energy efficiency, and governance. 
The proposed method is compared to other state-of-the-art methodologies and shown to be 
effective under various criteria. 

KEYWORDS: Energy-Efficient Wireless Sensor Networks, Multi-Criteria Decision Making, 

Consumer Electronics, Cloud Computing, Internet of Things, E-commerce, Personalization in E-

commerce 
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ABSTRACT 

 

Globally, since there are more systems of civil infrastructure, there are also more degraded 

buildings and structures. If upgrading or strengthening is a practical option, complete replacement 

is likely to be an escalating financial burden and may be a waste of natural resources. It is 

necessary to repair or strengthen a number of reinforced concrete buildings and structures in 

order to boost their load-bearing capabilities or improve their ductility under seismic stress. 

Additionally, due to changes in service circumstances, a structure might need to be modified to 

reduce deflections or manage cracking. Strengthening may be preferable to limiting usage, 

capping applied loads, and regularly inspecting the structure rather than removing the existing 

structure or part and building a new one. This study aims to examine the flexural, shear, and 

combined effect of flexural and shear behavior of reinforced concrete (RC) beams strengthened 

with externally bonded spent catalyst-based ferrocement laminates and compare them to the 

control beams (unstrengthened) under two-point loading conditions. This study involves 

researching laminates with various spent catalyst doses, such as 3, 6, 9, and 12%, in an effort to 

determine the best amounts that will improve the structural performance of ferrocement laminates. 

Twelve spent catalyst-based ferrocement laminates measuring 500(L) × 125(B) × 20 mm 

(thickness) with 3% volume fraction of meshes each were cast and tested in the lab as part of the 

preliminary investigation. For repeatability, three laminates per case were employed. Eight 

numbers of under-reinforced RC beams measuring 75(L) × 100(B) × 150(D) mm were cast for 

the main study; six numbers were strengthened with optimized spent catalyst-based ferrocement 

laminates bonded with flexible epoxy systems at the tension zone, shear zone, and combination 

of tension and shear zone. Two of the beams were cast as control specimens.  
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The beams were then evaluated using a Universal Testing Machine (UTM) with a 1000 kN 

capacity under two-point loading conditions. As a result, the strength, yield load, ultimate load, 

stiffness, ductility, and related failure modes of all tested beams' flexural and shear performances 

were examined. According to a preliminary analysis of laminates made of spent catalyst, the 

dosage of 9% provides good flexural strength in comparison to other doses. In comparison to the 

strengthened beam, the control beam's initial cracks appeared earlier. In comparison to the 

control beam, the strengthened beam has an increase in load-carrying capacity of 18% for flexure, 

16% for shear, and 30% for the combined impact of flexure and shear. In comparison to the 

control beam, the deflection of the strengthened beam was decreased by close to 20 to 40% for 

flexure, 10 to 30% for shear, and 15 to 20% for the combined effects of flexure and shear at the 

same load level. In relation to control beams, the ductility also improved up to 30% for flexure, 

25% for shear, and 25% for the combined impact of flexure and shear. Similar to this, the 

retrofitted beam is stiffer than the control beam by approximately 40% for flexure, 48% for shear, 

and 30% for the combined effect of flexure and shear. Theoretical formulation by section analysis 

is also derived and it gives close agreement with control and strengthened beams. The flexural 

and shear strengthening of the RC beam retrofitting system is effectively increased by using spent 

catalyst-based ferrocement laminates. No beam showed signs of premature and brittle failure. 

According to the test findings, it can be said that spent catalyst-based ferrocement reinforced 

beams perform better in every way than control beams 

 

KEYWORDS: Ferrocement Laminates; Flexural Retrofit; Shear Retrofit; Two-Point Loading; 

RC Beams. 
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ABSTRACT 

 

Using subordination, we introduce a new class of symmetric functions associated with a vertical 

strip domain. We have provided some interesting deviations or adaptation which are helpful in 

unification and extension of various studies of analytic functions. Inclusion relations, geometrical 

interpretation, coefficient estimates, inverse function coefficient estimates and solution to the 

Fekete-Szeg\H{o} problem of the defined class are our main results.  Applications of our main 

results are given as corollaries.  
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ABSTRACT 

 

This review paper offers a detailed analysis and summary of current studies related to energy 
management and carbon footprint reduction in university campuses. Using insights from 
different research papers, the review highlights the necessity for strategic and sustainable energy 
management approaches. The research reviewed explores a wide range of methodologies, 
including the examination of energy consumption, the identification of areas for improvement, 
the application of energy management and optimization techniques, and the use of renewable 
and sustainable energy strategies. It is evident from the review that successful energy 
management and carbon footprint reduction depend on energy management systems, 
integration of renewable energy, encouraging behavioural changes, and efficient resource use. 
The review paper is divided into six sections: understanding and enhancing energy consumption, 
Techniques for Energy Management and Optimization, random and systematic approaches to 
energy management, Energy Management Systems and their Applications, approaches for 
sustainable and renewable energy and carbon footprint reduction techniques. The review also 
identifies areas of future research in the field. It aims to serve as a valuable guide for university 
administrators, energy managers, and researchers seeking to implement sustainable energy 
practices and reduce carbon emissions on university campuses. 

 

KEYWORDS: Energy Management, Carbon Footprint Reduction, University Campuses, Energy 
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ABSTRACT 

 

Strength prediction and correlation of concrete is done using experimental and analytical 

methods. Main objective is to correlate the experimental and simulated values of compressive 

strength of concrete mix using Fly Ash (FA) and Silica Fume (SF) by partial replacement of cement 

in concrete. Mix proportion was determined using IS method for M40grade concrete. Hundred 

and forty-seven cubes were cast and tested using Universal Testing Machine (UTM). Genetic 

Algorithm (GA) model was developed using C++ program to simulate the compressive strength 

of concrete for various proportions of FA and SF replacements individually at 3% increments. 

Experiments reveal that 12 percent silica fume replacement produced maximum compressive 

strength of 35.5 N/mm2, 44.5 N/mm2 and N/mm2 moreover 9 percent fly ash replacement 

produced a maximum strength of 31.9 N/mm2, 37.6 N/mm2 and 51.8 N/mm2 during individual 

material replacement of concrete mix. Correlation coefficient for each curing period of fly ash and 

silica fume replaced mix were acquired using trend lines. The correlation coefficient is found to 

be approximately 0.9 in FA and SF replaced mix irrespective of the mix proportion and age of 

concrete. A higher and positive correlation was found between the experimental and simulated 

values irrespective of the curing period in all the replacements. 

 

KEYWORDS: compressive strength; correlation coefficient; fly ash; genetic algorithm; silica 

fume; simulation 
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ABSTRACT 

Purpose; This study focuses on the structural performance assessment of hybrid polymer 

composites for pick-and-place robot grippers used in critical infrastructure. This research 

involved the creation of composite materials with different nanoparticle concentrations, 

followed by extensive testing to assess the mechanical properties of the materials, such as 

strength, stiffness and durability. Design/methodology/approach; The composites comprised 

bidirectional interply inclined carbon fibers (C), S-glass fibers (SG), E-glass (EG), an epoxy matrix 

and silica nanoparticles (SNiPs). During construction, the composite materials must be carefully 

layered using quasi-static sequence techniques 

(45°C1/45°SG2/45°EG2/45°C1/45°EG2/45°SG2/45°C1) to obtain the epoxy matrix reinforcement 

and bonding using 0, 2, 4 and 6 wt. % of silica nanoparticles. Findings; According to various test 

findings, the 4 wt. % of SNiPs added to polymer plates exhibits the maximum strength outcomes. 

The average results of the tensile and flexural tests for the polymer composite plates with 4 wt. 

% addition SNiPs were 127.103 MPa and 223.145 MPa, respectively. The average results of the 

tensile and flexural tests for the plates with 0 wt.% SNiPs were 115.457 MPa and 207.316 MPa, 

respectively. 

 

KEYWORDS: Hybrid polymer composites, Pick and place robot, Silica nanoparticles, Quasi 

Static sequence technique, Mechanical performance 
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ABSTRACT 

 

This study aims to achieve a sustainable and environmentally friendly approach to the 

development of metal matrix composites (MMCs) by utilizing locally available Scrap Aluminium 

Engine Heads (SAEH) as the matrix material and powdered Scrap Borosilicate Glassware (SBG) 

as reinforcement. The stir casting technique was employed for composite fabrication, combining 

the benefits of cost-effectiveness and ease of processing. The research evaluates the mechanical 

properties of the developed MMC, including tensile strength, compressive strength, hardness, 

and impact resistance. Physical properties such as density and porosity were also investigated, 

alongside microstructural analysis using optical microscopy, scanning electron microscopy 

(SEM), SEM energy-dispersive X-ray analysis (EDAX), and X-ray diffraction (XRD). The results 

demonstrate a significant improvement in the mechanical properties of the composite compared 

to the as-cast SAEH material. The ultimate tensile strength increased from 70.3 MPa for as-cast 

SAEH to 117.3 MPa for SAEH reinforced with SBG. Similarly, ultimate compressive strength 

improved from 513.7 MPa to 700.67 MPa, and hardness increased from 32.56 HRB to 43.33 

HRB. Furthermore, the impact strength showed a notable enhancement, increasing from 1.4 

Joules to 1.8 Joules. Importantly, the porosity percentage decreased from 14.28% in as-cast 

SAEH to 9.97% in SAEH+BS composites, indicating improved material density. This research 

contributes to the development of sustainable MMCs using recycled materials, offering enhanced 

mechanical properties and reduced environmental impact, making it valuable for various 

engineering applications.  
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By aligning with Sustainable Development Goals (SDGs), this study addresses key sustainability 

targets and underscores the importance of environmentally responsible materials development in 

advancing global sustainability efforts. 

 

KEYWORDS: Matrix composite, Sustainable development, Stir Casting Technique, Scrap 

Aluminum Alloy, Borosilicate Glass Reinforcement 
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ABSTRACT 

 

In this study, four different combinations of aluminium metal matrix composites (AMCs) were 

produced using a computerized stir casting process. The feasibility of using car Scrap Aluminium 

Engine Head (SAEH) as matrix material, Fresh Alumina Catalyst (FAC) and Spent Alumina 

Catalyst (SAC) from petrochemical industries as reinforcement material were investigated. The 

physical and mechanical properties of the cast samples were tested through density, hardness, 

tensile, compression, and impact test. Microstructural investigations were carried out using an 

optical microscope, scanning electron microscope (SEM), energy dispersive X-ray spectroscopy 

(EDS), and X-ray diffraction (XRD). Differential thermal analysis (DTA) and Thermo gravimetric 

analysis (TGA) were also conducted to justify the results obtained. The results indicated that 

SAEH reinforced with 5 wt% SAC exhibited lower porosity (2.6%) and higher Brinell hardness 

(71.5 BHN), Vickers hardness (307.1 VHN), tensile strength (217 MPa), and compressive strength 

(426 MPa) than other composites. Additionally, this composite showed the highest impact 

strength (0.02375 J mm−2) and DTA value (568.5 μV mg−1). The TGA result showed that all 

composites had high thermal stability, with the SAC-reinforced composites having the highest 

thermal stability (100.13%). 
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ABSTRACT 

 

The driving force of Oman’s economy is oil and gas industries with a fairly diversified treasure 
among Gulf cooperation council countries. The corrosion problems in oil pipelines would be 
successfully resolved by means of novel control techniques. The current study aimed to 
synthesize aluminium oxide (Al2O3) nanoparticles from waste aluminium foil and to assess its 
potential application in corrosion inhibition of mild steel pipe. Al2O3 nanoparticles have been 
synthesized by facile co-precipitation technique at room temperature. The synthesized Al2O3 
nanoparticles have been used to fabricate nanocomposite thin films using a biopolymer, chitosan 
by dip coating technique and to carry out corrosion inhibition studies of mild steel pipe. The 
characterisation techniques employed are scanning electron microscopy, X-ray diffraction, 
Fourier transform infrared spectroscopy, energy dispersive X-ray analysis, atomic force 
microscopy. Atmosphere test and Wet/Dry tests are carried out to investigate the corrosion 
behaviour of coated specimen. From the experimental studies, it is observed that the chitosan – 
Al2O3 nano thin film could inhibit the corrosion and also to enhance the lifespan of the mild steel 
pipe. This novel research project is aligned with the United Nations Sustainable Development 
Goals (UNSDG- 9: Industry, Innovation and Infrastructure) and Oman vision 2040. The study 
demonstrates that the chitosan – Al2O3 composite thin films fabricated using dip coating 
technique with minimum film thickness can be a feasible solution in controlling the corrosion in oil 
pipelines with good film stability, high durability, with a cost effective and environmentally friendly 
approach. 
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ABSTRACT 

 

This paper presents the weather data, solar insolation and Scheffler concentrator energy 
availability analysis at Al Seeb, which is one of the most populated regions in Muscat, Oman. This 
analysis is based on the data recorded using an all-in-one weather station installed at our institute. 
The solar insolation, wind velocity, and atmosphere temperature data have been analyzed and 
presented on a daily, monthly and yearly basis along with their minimum, maximum and average 
values. The solar thermal energy availability for the 16 m 2 standing type Fixed focus Scheffler 
concentrator has been assessed at Al Seeb, Muscat, Oman location. The loss of energy due to 
optical losses, tracking errors, mirror specular errors, mirror and receiver misalignments, etc., 
along with the aperture area calculations have been considered while estimating the available 
energy for the Scheffler concentrator. This analysis can be used for developing medium-
temperature industrial applications in the region using Scheffler concentrators. The weather data 
and solar energy availability analysis presented in the paper may be useful to the designers to 
design and simulate solar and wind energy-based systems at the location. Apart from this, the 
information presented in the paper can also be useful to planners and contractors for the selection 
of energy systems and energy-related projects at the location. 
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ABSTRACT 

 

An experimental study was conducted to examine the impact of a single dimple with an arch-type 
turbulator on heat transfer and fluid friction. The square duct has a 4:1 aspect ratio. Reynolds 
numbers range from 10,000 to 35,000 depending on hydraulic diameter, maintaining as 0.5 
aspect ratio between duct height and dimple diameter. Dimple depth to print diameter ratio is 0.3, 
which is maintained constant. Two different types of arch turbulators are tested in the first half of 
the dimple to improve the fluid velocities and heat transfer. The turbulators used in the 
investigations are both curved and straight type. Curved arch turbulators included angles are 45°, 
60°, or 90°, whereas straight arch turbulators are inclined to the surface at a 12° angle. At the 
dimple's leading edge, an arch turbulator is installed. The experimental findings are displayed as 
Nusselt number, normalized Nusselt number, friction factor, normalized friction factor, and thermal 
performance. According to the experimental findings, turbulators with a 60° curved arch operate 
better than those with 45° and 90° curved arches. Compared to all other arch turbulators, the 
straight arch turbulator achieves the highest thermal performance. 
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ABSTRACT 

 

In this paper, we build a mathematical model for the dynamics of COVID-19 to assess the impact 
of placing healthy individuals in quarantine and isolating infected ones on the number of 
hospitalization and intensive care unit cases. The proposed model is fully analyzed in order to 
prove the positivity of solutions, to study the local and global stability of the disease-free equilibria 
and to drive the basic and control reproduction numbers of the model. Oman COVID-19 data is 
used to calibrate the model and estimate the parameters. In particular, the published data for the 
year 2020 is used, when two waves of the disease hit the country. Moreover, this period of time 
is chosen when no vaccine had been introduced, but only the non-pharmaceutical intervention 
(NPI) strategies were the only effective methods to control the spread and, consequently, control 
the hospitalization cases to avoid pressuring the health system. Based on the estimated 
parameters, the reproduction number and contribution of different transmission routes are 
approximated numerically. Sensitivity analysis is performed to identify the significant parameters 
in spreading the disease. Numerical simulation is carried out to demonstrate the effects of 
quarantine and isolation on the number of hospitalized cases. 
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ABSTRACT 

 

We consider a problem which describes the heat diffusion in a complex media with fading 
memory. The model involves a fractional time derivative of order between zero and one instead 
of the classical first order derivative. The model takes into account also the effect of a neutral 
delay. We discuss the existence and uniqueness of a mild solution as well as a classical solution. 
Then, we prove a Mittag-Leffler stability result. Unlike the integer-order case, we run into 
considerable difficulties when estimating some problematic terms. It is found that even without 
the memory term in the heat flux expression, the stability is still of Mittag-Leffler type. 

 

 

KEYWORDS: Caputo fractional derivative, memory term, Mittag-Leffler stability, multiplier 
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ABSTRACT 

 

Excessive alcohol consumption over time is one of the primary causes of liver disease and death 
globally. Because there is no effective treatment, the situation has become more complicated, 
and the emphasis has shifted to the use of alternative and complementary medicine to treat liver 
problems. Herbs with dietary use have played an important part in the treatment of liver diseases 
since antiquity. Amla or Indian gooseberry, scientifically known as Phyllanthus emblica or Emblica 
officinalis, is a fruiting plant of the Phyllanthaceae family that is used in a variety of traditional and 
folk medical systems. The fruits have both dietary and medicinal value and are used to prevent 
chemical-induced hepatocarcinogenesis and reduce experimentally induced hyperlipidemia and 
metabolic syndrome in laboratory animals. They also have hepatoprotective effects against a 
variety of hepatotoxins such as heavy metals, iron overload, ochratoxins, hexachlorocyclohexane, 
carbon tetrachloride, therapeutic drugs such as paracetamol, and antitubercular. Amla fruits and 
phytochemicals such as quercetin, gallic acid, ellagic acid, and kaempferol are known to reduce 
ethanol-induced liver damage, and mechanistic studies have shown that the beneficial effects of 
these phytochemicals are mediated in part by free radical scavenging, antioxidant, and anti-
inflammatory effects. This review examines the positive effects of amla fruit and its 
phytochemicals for the first time, as well as the mechanisms underlying the protective effects. 
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ABSTRACT 
 

Radiotherapy for head and neck cancer (HNC) is associated with a dose-limiting side effect known 

as radiation-induced oral mucositis (RIOM), which severely diminishes the quality of life for 

patients. The best part is that this adverse effect has identified risk factors, enabling the 

implementation of preventative medication to delay/mitigate the ill effects, colonization of 

opportunistic microbes, and infection. Clinically, several effective strategies have been developed 

to prevent severe RIOM. However, there are limited options for solutions that are both 

advantageous and practical while also being cost-effective to implement. Results from well-

designed and carried-out research have indicated that probiotics have potential benefits in both 

the management and prevention of RIOM. Research using animal models and clinical studies has 

affirmatively shown that the utilization of probiotic organisms can successfully modify the intensity 

of inflammation by modifying the composition, metabolism, and functional characteristics of 

natural microbiota. Furthermore, the majority (3 of 4) randomized, double-blind, placebo-

controlled studies revealed that probiotics were beneficial in decreasing RIOM. This article 

collates and examines the scientific observations, addresses the underlying mechanisms, and 

explores the potential benefits of probiotics in mitigating the occurrence and severity of RIOM. 
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ABSTRACT 

 

Variations at the junction of embryonic internal carotid and vertebrobasilar systems are rare and 

associated with a high incidence of stroke. During cadaver dissection, we demonstrated for the 

first time a case of hypoplastic right vertebral artery associated with partial duplication of the distal 

part of the right P1 segment of a partial fetal posterior cerebral artery (FPCA) and bilateral 

duplication of superior cerebellar arteries (SCAs), of which, the upper right SCA originated from 

PCA. We hypothesize that the poor development of the right half of the vertebrobasilar system 

caused the persistence of FPCA with anomalous origin of the right upper SCA as well as partial 

duplication of P1 segment of PCA as a remnant of the weak anastomosis between the embryonic 

right PCA and the basilar system. Such complex variations provide a huge challenge in their 

diagnosis and in choosing the suitable treatment modality for the stroke. 
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ABSTRACT 

 

Peripheral and central neuropathies frequently complicate worldwide diabetes. Compared to 

peripheral neuropathy, central neuropathy didn`t gain a major research interest. Angiotensin II is 

reported to be involved in diabetic neuropathic pain but its role in the central pathological changes 

in the spinal cord is not clear. Here, we study the role of Losartan; an Angiotensin II receptor 1 

(AT1) antagonist in suppression of the diabetes-induced changes in the spinal cord. Three groups 

of rats were applied; a negative control group, a streptozotocin (STZ) diabetic group, and a group 

receiving STZ and Losartan. After two months, the pathological alteration in the spinal cord was 

investigated, and an immunohistochemical study was performed for neuronal, astrocytic, and 

microglial markers; nuclear protein (NeuN), Glial fibrillary acidic protein (GFAP), and Ionized 

calcium-binding adaptor molecule 1 (Iba1), respectively, and for an apoptosis marker; caspase-

3, and the inflammatory marker; nuclear factor kappa B (NF-kB) signaling, heme oxygenase-1 

(HO-1) and nuclear factor erythroid 2-related factor 2 (Nrf2); physiological antioxidant system. 

The results showed that Losartan caused recovery of spinal cord changes, by inhibiting the 

microglial and astrocytic activation, suppressing neuronal apoptosis and NF-kB expression with 

activation of Nrf2/HO-1 (P<0.0005). It is suggested, herein, that Losartan can suppress diabetes-

induced glial activation, inflammation, neuronal apoptosis, and oxidative stress in the spinal cord; 

the mechanisms that may underlie the role of AT1 antagonism in suppressing diabetic 

neuropathic pain. 

 

KEYWORDS: Angiotensin; Astrocytes; Diabetic neuropathy; HO-1; Losartan; Microglia; NF-

kB; Neuronal apoptosis; Nrf2. 
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ABSTRACT 
 

We previously demonstrated that 50% of children with obesity from consanguineous families from 
Pakistan carry pathogenic variants in known monogenic obesity genes. Here, we have discovered 
a novel monogenetic recessive form of severe childhood obesity using an in-house computational 
staged approach. The analysis included whole-exome sequencing data of 366 children with 
severe obesity, 1,000 individuals of the Pakistan Risk of Myocardial Infarction Study (PROMIS) 
study, and 200,000 participants of the UK Biobank to prioritize genes harboring rare homozygous 
variants with putative effect on human obesity. We identified five rare or novel homozygous 
missense mutations predicted deleterious in five consanguineous families in P4HTM encoding 
prolyl 4-hydroxylase transmembrane (P4H-TM). We further found two additional homozygous 
missense mutations in children with severe obesity of Indian and Moroccan origin. Molecular 
dynamics simulation suggested that these mutations destabilized the active conformation of the 
substrate binding domain. Most carriers also presented with hypotonia, cognitive impairment, 
and/or developmental delay. Three of the five probands died of pneumonia during the first 2 years 
of the follow-up. P4HTM deficiency is a novel form of syndromic obesity, affecting 1.5% of our 
children with obesity associated with high mortality. P4H-TM is a hypoxia-inducible factor that is 
necessary for survival and adaptation under oxygen deprivation, but the role of this pathway in 
energy homeostasis and obesity pathophysiology remains to be elucidated. 
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ABSTRACT 

 

Objective: To facilitate better understanding of clinically important surgical concepts a 2-
houranatomy review session in the dissection hall was conducted for the final year medical 
students during their surgery rotation. Method: A quasi-experimental study was conducted on 
final year medical students during their surgery rotation. The study was administered for two 
consecutive academic years. For the study a 2-hour teaching session was jointly organized by 
the departments of surgery and anatomy in the dissection hall on selected topics. After the session 
feedback was received via a survey questionnaire in both the years of study. In the second year 
of study in addition a pretest and posttest also were conducted to assess the learning of the 
students. Results: A total of 191 students responded to the feedback questionnaire. Responses 
to the feedback questionnaire showed that 76% of the students in the first year of study and 88% 
of students in the second year of the study strongly agreed that revisiting anatomy labs was helpful 
in understanding the surgical concepts. Majority of the students agreed that the topics covered in 
the session were adequate. Most of the students wanted more time to be allotted for the sessions 
and they also wanted a lecture before the session. The paired sample t test showed the mean of 
total pretest was 6.7±1.76 and that of posttest was 6.63 ±2.61, showing slight improvement in the 
scores. Conclusion: Anatomy review sessions conducted for the final year medical students was 
found effective in improving learning of surgery. 
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ABSTRACT 

 

Background: Cefdinir is an extended-spectrum, third-generation, oral cephalosporin widely used 
in pediatric population to treat common bacterial infections, including otitis media and 
streptococcal pharyngitis. It is considered a safe and well-tolerated alternative to penicillin and 
macrolides. Case report: This report describes a case series of 3 infants presenting to the 
emergency department for evaluation of "bloody diarrhea." The parents noticed red stools when 
their children were started on oral cefdinir when they were previously receiving iron-containing 
preparations. Reddish-colored heme-negative stools observed in all cases were due to the 
interaction of the drug with supplemental iron or iron-containing formula feeds. This adverse effect 
was reversible on discontinuation of cefdinir. WHY SHOULD AN EMERGENCY PHYSICIAN BE 
AWARE OF THIS?: Red stools due to cefdinir is an underreported benign adverse drug reaction 
with fewer than 10 cases described in the literature. Thorough history taking with an appropriate 
focus on diet and drug history are essential to avoid parental anxiety, unnecessary patient workup, 
and economic burden to the caregivers in these cases. Awareness of this unusual adverse effect 
among emergency physicians could prevent further inconvenience for already overburdened 
health systems. 
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ABSTRACT 

 

BACKGROUND: This study aims to evaluate how well bingo game-based activities serve as 
instructional tools to enhance student learning. MATERIALS AND METHODS: This prospective 
cross-sectional study was approved by the Institutional Ethics Committee. The study sample size 
was 145 MD3 year college of medicine students for the academic year 2023–2024. The 
evaluation instruments included the participants’ exam grades, pre-test scores, post-test scores, 
and feedback. The study employed a mixed-methods approach combining quantitative and 
qualitative research methods to investigate how students perceived and interacted with the bingo 
game-based activity. The data were analyzed by Statistical Package for Social Sciences (SPSS) 
version 26. The association between exam and post-test scores was examined using the 
correlation coefficient and a straightforward regression analysis. The P value of less than 0.05 
was deemed significant. RESULTS: The study comprised 145 students in total who completed 
all the tasks. The post-test scores (10.62 ± 1.73) showed a statistically significant improvement 
(P < 0.01) over the pre-test scores (6.3 ± 1.99). Most students (85–90%) thought that activities 
centered around bingo games were great tools for learning. Nine out of ten students said the 
game-based activity was engaging and enjoyable, that it inspired them to engage in group 
discussions, that it assisted them in identifying and concentrating on important topics, and that it 
improved their knowledge and helped them get ready for the final exam. Almost all the participants 
(>90%) suggested adding this exercise to the list of future topics. Overall, exam scores achieved 
by students for topics covered in the bingo-based activity (92.7 ± 4.96) were significantly higher 
(P < 0.01) than exam scores for topics not covered in the activity (83.75 ± 7.74). CONCLUSION: 
Bingo game is an effective learning strategy to promote students’ learning in the immunology 
course. Furthermore, utilizing bingo games as a formative assessment technique can significantly 
improve students’ learning and help them achieve higher scores on summative assessments. 

KEYWORDS: Cognition; critical thinking; education tool; gamification; peer discussion 
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ABSTRACT 
 

Objective: To assess the e-learning educational environment of our institute using a tool called 
the E-learning educational atmosphere measure (EEAM). Study design: Cross-sectional study. 
Place and Duration of Study: Rehman College of Dentistry, Peshawar Pakistan, from Oct 2020 
to Mar 2021. Methodology: A pre-validated EEAM questionnaire comprising seven domains was 
used as a data collection tool. The questionnaire was distributed among all the Rehman College 
of Dentistry students, Peshawar and the response was obtained. All questions were assessed on 
a five-point Likert scale ranging between one and five. Results: A total of 161 students were 
included, with a response rate of 80.1%. The mean age of the students was 21.54±1.38 years, 
(range: 21-23 years). Responses to questions of all first five domains of awareness of rules, safety 
and convenience, teaching quality, learner support, ethics, and professionalism mostly were 
towards agreement and strongly agreement side. The responses to questions 41 and 42 of the 
program effectiveness domain and 44 and 45 of the knowledge, affective and psychomotor 
domain were mainly towards the disagreement side. Conclusion: The colleges should 
concentrate on introducing new strategies to improvise the program's effectiveness along with 
better teaching of affective and psychomotor skills. They should target the senior classes and the 
female tutees by educating them about the pros and cons of online learning and its dynamics to 
achieve better outcomes and results. 

KEYWORDS: Educational atmosphere, Educational environment measure, Online learning 
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ABSTRACT 

 

Introduction: Among all cancer forms, gastrointestinal (GI) cancer is the most serious condition 

that spreads quickly and requires early detection. GI disorders claim the lives of up to nearly two 

million people worldwide. To lower the mortality rate from GI cancer, early detection is essential. 

Method: For the identification of GI illnesses, such as polyps, stomach ulcers, and bleeding, 

endoscopy is the gold standard in the medical imaging industry. The numerous images produced 

by endoscopy require an enormous amount of time for the specialist to diagnose the disease. It 

makes manual diagnosis difficult and has sparked research on automatic computer-based 

approaches to diagnose all the generated images quickly and accurately. AI-based algorithms 

have already been used in endoscopy images with promising outcomes and have enhanced 

disease identification and classification with precision. However, there are still a lot of issues to 

be solved, including figuring out potential biases in algorithms and improving interpretability and 

generalizability. Result: The proposed GastroNet model creates a system for classifying digestive 

problems for the Kvasir Version 1 dataset. The framework consists of different CNN layers with 

multiple filters, and average max-pooling is used to extract image features. The optimization of 

network parameters is done using the Stochastic Gradient Descent (SGD) algorithm. 

Conclusion: Finally, the robustness of the proposed model is compared with other state-of-the-

art models like VGG 19, ResNet 50, Inception, and Xception in terms of evaluation metrics. 

 

KEYWORDS: Convolution Neural Network; Custom model; Gastrointestinal disorder; 

Performance metrics; Robustness; classification. 
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ABSTRACT 

 

The long-term clinical outcomes of severe obesity due to leptin signaling deficiency are unknown. 
We carry out a retrospective cross-sectional investigation of a large cohort of children with leptin 
(LEP), LEP receptor (LEPR), or melanocortin 4 receptor (MC4R) deficiency (n = 145) to evaluate 
the progression of the disease. The affected individuals undergo physical, clinical, and metabolic 
evaluations. We report a very high mortality in children with LEP (26%) or LEPR deficiency (9%), 
mainly due to severe pulmonary and gastrointestinal infections. In addition, 40% of surviving 
children with LEP or LEPR deficiency experience life-threatening episodes of lung or 
gastrointestinal infections. Although precision drugs are currently available for LEP and LEPR 
deficiencies, as yet, they are not accessible in Pakistan. An appreciation of the severe impact of 
LEP or LEPR deficiency on morbidity and early mortality, educational attainment, and the 
attendant stigmatization should spur efforts to deliver the available life-saving drugs to these 
children as a matter of urgency. 

 

 

KEYWORDS: age-related changes; body growth; consanguinity; leptin-signaling deficiency; 

metabolism; monogenic obesity; morbidity; mortality; oxidative stress. 
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ABSTRACT 

Background: This study aims to determine the prevalence of secondary bacterial infections 
(SBIs) in hospitalized coronavirus disease 2019 (COVID-19) subjects and evaluate their antibiotic 
susceptibility. The study also sought to identify risk factors for the outcome of SBIs in COVID-19 
subjects. Methods: This single-center cross-sectional retrospective study was carried out at 
Sohar Hospital in Oman. The study examined hospitalized COVID-19 subjects diagnosed with 
SBIs during March 2020-December 2022. The relevant subjects' data were extracted from 
hospital electronic health records and analyzed using STATA version 14. The Chi-square test or 
Fisher's exact test was employed for analyzing categorical variables, and P < 0.05 was deemed 
statistically significant. Results: The research encompassed a total of 817 bacteria recovered 
from various clinical samples of 421 subjects. The older individuals (39.4%) and men (65.6%) 
experienced bacterial infections more frequently, with bloodstream and respiratory infections 
being the most common.  
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Gram-negative bacilli (GNB) were responsible for a higher proportion (85.6%) of infections, 
with Acinetobacter baumannii, Pseudomonas aeruginosa, and Klebsiella pneumoniae being the 
most common pathogens. Subjects who underwent mechanical ventilation, received 
corticosteroid therapy, and who had underlying comorbidities, such as diabetes and chronic renal 
disease, were found to have higher mortality rates. Neutrophilia, elevated C-reactive protein, 
lymphocytopenia, decreased serum albumin level, sepsis, and pneumonia were found to be 
independent contributors to mortality. Conclusions: SBI is common among COVID-19-
hospitalized subjects. GNB were primarily linked to SBI. The severity and the likelihood of SBI 
increased in subjects undergoing medical interventions and immunosuppressive therapy. 

 

KEYWORDS: Bacterial infections; Klebsiella pneumoniae; coronavirus disease 2019; mortality; 

sepsis. 
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ABSTRACT 

 

Objectives: This study aims to examine the perception of health professions faculty towards 

interprofessional collaboration and to analyze how these perceptions are linked with their 

profession and prior professional experiences. Methods: This study includes a convenience 

sample of 90 professionals who enrolled in a fellowship programme that focused on leadership 

competencies in interprofessional education. The perception of the Interprofessional 

Collaboration Model Questionnaire (PINCOM-Q) was used for data collection. The Chi-square 

test for independence was used to explore the relationship between profession and perception. 

One-way analysis of variance (ANOVA) was used to compare between the groups. Results: The 

response rate was 90%, with the majority of the participants being women (n = 49, 54.4%). The 

mean age was 42.16 ± 5.88 years (Range = 31–55 years).  
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The most prominent constructs of collaboration perceived by the participants were: motivation, 

group leadership, and organisational culture.A difference in the perception based on age, years 

of experience, prior experience of working in interprofessional teams, and profession was 

observed. The Pearson correlation between construct averages was statistically significant 

(p ≤ 0.001) between: individuals and groups, r = 0.493; individuals and organisation, r = 0.418; 

and group and organisation, r = 0.683. Conclusion: The present study revealed that the 

perception of health professions faculty towards interprofessional collaboration differs in relation 

to their gender, age, professional qualification, working experience, professional background, and 

past experience with the interprofessional team. The study highlights the need to consider these 

factors while working with interprofessional teams. 

 

KEYWORDS: Interprofessional collaboration, Interprofessional collaborative practice, 

Interprofessional education, Health professions faculty, Past experience, Perception 
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ABSTRACT 

 

The use of essential oil (EO) in treating infected wounds is still challenging. A lot of effort has 
been made to make such an application more convenient. Recently, microneedles (MNDs) have 
been considered as a smart dermal delivery system to overcome the poor absorption and 
distribution, low bioavailability, and skin penetration of some drugs. The aim of our study is to 
evaluate the wound healing activity of juniper-EO-loaded MNDs (EO MNDs) against wounds with 
bacterial and fungal infection. The Polyvinylpyrrolidone (PVP) MNDs were prepared using the gel-
filled mold technique and loaded with juniper EO. In vivo models were created and wounds on 
rats were infected with two clinically isolated bacterial strains Pseudomonas aeruginosa and 
Staphylococcus aureus. Furthermore, Candida albicans was used to mimic fungal infection and 
juniper EO MNDs were tested. The obtained results showed an improvement in wound healing 
which started from the third day after application of the juniper EO MNDs, and at the sixth day 
post-infection, the treated wounds were significantly smaller than untreated wounds. A complete 
healing was shown by the 12th day after infection. Furthermore, our cytotoxicity results showed 
a cytotoxic effect of juniper EO MNDs on epithelial cells, which explained the faster wound healing 
in rats. Our study showed that juniper EO MNDs represent a novel strategy in EO delivery with 
minimal invasion. Juniper EO MNDs demonstrated significant antimicrobial activity against both 
the bacterial strains Pseudomonas aeruginosa and Staphylococcus aureus and against one 
fungal strain, Candida albicans. Finally, application of juniper EO MNDs exerted promising activity 
in the treatment and healing of wound infection. 

 

KEYWORDS: skin infection, essential oil, juniper, antimicrobial, wound healing 
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ABSTRACT 
 

Chronic inflammation characterizes Inflammatory Bowel Disease (IBD), encompassing Crohn's 

Disease (CD) and Ulcerative Colitis (UC). Despite modest activity of disease in most UC patients, 

exacerbations occur, especially in those with severe symptoms, necessitating interventions, like 

colectomy. Current treatments for IBD, predominantly small molecule therapies, impose 

significant economic burdens. Drug repurposing offers a cost-effective alternative, leveraging 

existing drugs for novel therapeutic applications. This approach capitalizes on shared molecular 

pathways across diseases, accelerating therapeutic discovery while minimizing costs and risks. 

This article provides an overview of IBD and explores drug repurposing as a promising avenue 

for more effective and affordable treatments. Through computational and animal studies, potential 

drug candidates are categorized, offering insights into IBD pathogenesis and treatment strategies. 

KEYWORDS: Crohn's disease; Inflammatory bowel disease; drug repurposing; inflammation; 

small molecule therapies.; ulcerative colitis. 
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ABSTRACT 

 

Objective: To obtain student's perceptions of the online neurobiology course conducted during 
the pandemic. Methodology: A cross-sectional survey was conducted among the MD3 (year 4) 
students. One hundred thirty-three students enrolled in the neurobiology course submitted their 
responses to the survey. The survey was administered as a questionnaire on a five-point Likert 
scale to record the student's perception of the different aspects of the course. Descriptive and 
Chi-square analyses were employed among the variables. Data was statistically analyzed using 
IBM SPSS version 22. Descriptive analysis was used to analyze students' perceptions of how the 
online course was administered. The Shapiro-Wilk normality test results for all survey items 
(p=0.000) indicate that participant responses were not normally distributed. Chi-square 
(Inferential statistical procedures) were employed to test hypotheses exploring associations 
among variables. Results: The feedback analysis reflected that the students reacted positively 
to the modified teaching interventions and assessments. Most of the students were satisfied with 
the mode of delivery of the course and rated the course highly. Conclusion: The survey results 
indicated that the online neurobiology course successfully addressed the course learning 
outcomes. Lessons from these experiences and taking advantage of educational technologies 
can help design technology-aided blended learning courses to enhance teaching in the upcoming 
academic years. 

 

KEYWORDS: Neurobiology, pandemic, online, course, assessments, neuroanatomy 
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ABSTRACT 

 

The COVID-19 pandemic has had an immense global impact on health-care delivery and health-

care training. One of the vital lessons learned in the postpandemic phase is to address the 

requirements for growing mental health-care concerns worldwide. In view of preparedness for 

similar disasters in the future, it is essential to create viable pathways that proactively tackle 

mental health crises. Measures to improve community resilience, through training in psychological 

first aid (PFA), as an intervention for disaster recovery and disaster management may prove 

beneficial. This may be achieved by training professionals and residents in the local community. 

In addition, training in PFA may be focused on first responders and frontline workers. 

Furthermore, training in disaster mental healthcare may be introduced as a curricular initiative for 

students in the health-care profession. This will be directly reflected in society’s preparedness for 

disasters and emergencies in the future. An initiative for training in PFA as part of the 

undergraduate curriculum has been introduced for medical students inticipated that the training 

module will equip students to effecn Oman. In addition to contributing to personal wellbeing, it is 

atively contribute to the management of disasters and emergencies. 

 

KEYWORDS: Disaster mental healthcare; pandemic preparedness; psychological first aid 
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ABSTRACT 

 

Purpose-This cross-sectional online survey in Oman in April 2021 aimed to assess university 

students' resilience, stress levels and meaning during the COVID-19 pandemic and identify 

characteristic profiles. Design/methodology/approach-A cross-sectional survey design was used 

to collect data from full-time students at one University in Oman. Outcomes included 

sociodemographic information, the brief resilience scale, the perceived stress scale-4 and the 

meaning in life questionnaire to explore the students' profiles. Findings-A total of 964 students 

participated (response rate 5 34.8%), of which 35% had low resilience scores. The average 

perceived stress, presence of meaning in life and search for meaning in life scores were 7.9 ± 

2.3, 24.2 ± 6.9 and 24.9 ± 7.7, respectively. Cluster analysis identified three groups: low-risk and 

fewer impacts (cluster A, n 5 503, 523%), moderate-risk and moderate impacts (cluster B, n 5 

160, 16.6%) and high-risk and more impacts (cluster C, n 5 301, 31.2%). Cluster C students 

experienced more psychological problems and were at high risk during the pandemic. Research 

limitations/implications-The respondents' honesty is a possible error that could influence the 

results.  
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Low response rates limit its generalizability, and cause-effect relationships among mental health 

outcomes cannot be discerned. Practical implications-This study identified three distinct groups 

of students, each with different levels of severity in their health problems. There is an increased 

need for education and counseling to support students during this period, and university 

management should focus on implementing personal precautionary measures and providing 

high-tech, user-friendly platforms for students to enhance their learning. Originality/value-These 

findings suggest that tailored strategies should be developed to address the unique psychological 

needs of each group. The study provides important information for university COVID-19 and 

university students of Oman The authors would like to thank all the participants who contributed 

to their work. management to understand the pandemic's psychological impact on students and 

develop effective interventions to support their well-being. 

 

KEYWORDS: University students, Resilience, Meaning in life, Stress, COVID-19, Cluster 

analysis 
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ABSTRACT 

Background: Hepatitis C virus (HCV) infection, predominantly transmitted by exposure to 
infected blood, remains one of the major public health problems worldwide. This study aims to 
identify the risk factors of HCV transmission and its chronic complications among the study group. 
Materials and Methods: This retrospective study was approved by the Research and Ethical 
Review and Approve Committee (RERAC) of Oman and conducted at a secondary-care hospital 
situated in the North Batinah region of Oman. The study population included all HCV cases 
confirmed by positive serology and reverse-transcription polymerase chain reaction tests during 
their presence at the hospital between January 2017 and December 2022. The relevant data of 
the study population were retrieved from the hospital electronic health record system. The data 
were analyzed using the Statistical Package for the Social Sciences (SPSS), Version 26.0. 
Results: A total of 177 HCV confirmed cases were included in the study. HCV infection was 
predominant among males (74%) and individuals of the age group of 21–60 years (74.6%). 
Genotyping was possible only in 107 cases. Among HCV genotypes, genotype 3 (58.9%) was 
the most frequently identified, followed by genotype 1 (34.6%). Hemodialysis (21.5%), history of 
blood transfusion (16.4%), and injection drug use (11.9%) were the major risk factors for HCV 
infection, while cirrhosis (7.3%) and fatty liver disease (4%) were the most frequently observed 
chronic HCV complications. HCV infection in the spouse/partner (21.5%), alcohol use (7.3%), and 
co-infection with hepatitis B virus (2.3%) and human immunodeficiency virus (1.7%) were the 
other significant factors detected in our study population. Conclusions: HCV is a multi-factorial 
disease leading to severe chronic complications, thus representing a public health threat. This 
clearly emphasizes the cruciality of HCV community awareness campaigns and enhancement of 
Omani national guidelines for early screening of high-risk groups as well as effective management 
of HCV-infected cases to reduce the substantial burden of the disease on patients as well as the 
healthcare system 

KEYWORDS: Alpha-interferon; blood transfusion; cirrhosis; genotype; reverse-transcriptase 

polymerase chain reaction 
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ABSTRACT 
 

The current literature, mostly Euro-American based, indicates that the presence of meaning in life 
(MIL) improves resilience and lowers stress. However, the differential mediating roles of resilience 
in the relationship between the search for and presence of MIL, and stress have not been 
explored. This study aimed to investigate the differential mediating roles of resilience in the 
relationship between the presence of and search for MIL, and stress among Omani college 
students amid the COVID-19 pandemic. This cross-sectional study consisted of the Brief 
Resilience Scale, Perceived Stress Scale 4, and Meaning in Life Questionnaire, as well as socio-
demographic questions. A path analysis model was used to examine the hypothesis. A total of 
970 Omani college students responded to the questionnaire. Findings indicate that searching for 
MIL was significantly associated with a high level of stress directly (β = 0.023; p < 0.001) and 
indirectly, through a negative effect on resilience (β =  0.006; p < 0.001). Conversely, the presence 
of MIL was significantly associated with a decreased level of stress directly (β = − 0.045; p < 0.001) 
and indirectly via a positive effect on resilience (β = − 0.151; p < 0.001). In keeping with the 
proposed hypothesis, this study contributes to the current knowledge, by extrapolating the effect 
of searching for MIL on resilience and stress, and culturally re-contextualizing MIL research. 
University counseling centers could adopt meaning-based strategies to mitigate stress by 
promoting meaningful living and resilience. 

KEYWORDS: Medical research, Psychology 



107 | P a g e  
 

The Impact of Air Pollution on Asthma Severity 

among Residents Living near the Main Industrial 

Complex in Oman: A Cross-Sectional Study 
 

Souad Mahmoud Al Okla 1,2, Fatima Al Zahra Khamis Al Rasbi 1,Hawida Said Al Marhubi 1,Shima Salim 
Al Mataani 1,Yusra Mohammed Al Sawai 

Yusra Mohammed Al Sawai 1,Hasa Ibrahim Mohammed 3,Muna Ali Salim Al Mamari 3,Salwa Abdullah 
Abdulrahim Al Balushi 4 and Abdul Qader Abbady 5,6 

 

1College of Medicine and Health Sciences, National University of Science and Technology, P.O. Box 

391, Sohar 321, Oman 

2Department of Biology, Faculty of Sciences, Damascus University, Damascus P.O. Box 30621, Syria 

3Liwa Extended Health Center, Ministry of Health, Liwa 325, Oman 

4Falaj Al Qabail Health Center, Sohar 321, Oman 

5Division of Molecular Biomedicine, Department of Molecular Biology and Biotechnology, Atomic 

Energy Commission of Syria (AECS), Damascus P.O. Box 6091, Syria 

6Department of Biology and Medical Science, Faculty of Pharmacy, International University for Science 

and Technology (IUST), Damascus, Syria 

 

2024 - International Journal of Environmental Research and Public Health 

https://doi.org/10.3390/ijerph21050553 

 

ABSTRACT 

 

Background: Asthma is a widespread chronic respiratory disease that poses a significant public 

health challenge. The current study investigated the associations between air pollution and 

asthma severity among individuals residing near the Sohar industrial port (SIP) in Oman. Despite 

the presence of multiple major industrial complexes in Oman, limited knowledge regarding their 

impact on respiratory health is accredited. Hence, the primary objective of this study is to offer 

valuable insights into the respiratory health consequences of industrial air pollution in Al Batinah 

North. Methods: The state health clinics’ records for patient visits related to asthma were 

collected for the timeframe spanning 2014 to 2022. Exposure was defined as the distance from 

the SIP, Majan Industerial Area (MIA), and Sohar Industerial Zone (SIZ) to determine high-, 

intermediate-, and low-exposure zones (<6 km, 6–12 km and >12 km, respectively). Exposure 

effect modifications by age, gender, and smoking status were also examined.  
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Results: The conducted cross-sectional study of 410 patients (46.1% males and 53.9% females) 

living in over 17 areas around SIP revealed that 73.2% of asthmatics were under 50 years old, 

with severity significantly associated with closeness to the port. Risk ratios were estimated to be 

(RR:2.42; CI95%: 1.01–5.78), (RR:1.91; CI95%: 1.01–3.6), and (RR:1.68; CI95%: 0.92–3.09) for 

SIP, MIP, and SIZ areas, respectively, compared to the control area. Falaj Al Qabail (6.4 km) and 

Majees (6 km) had the highest number of asthma patients (N 69 and N 72) and highest 

percentages of severe asthma cases among these patients (28% and 24%) with significant risk 

ratios (RR:2.97; CI95%: 1.19–7.45 and RR:2.55; CI95%: 1.00–6.48), correspondingly. Moreover, 

severe asthma prevalence peaked in the 25–50 age group (RR:2.05; CI95%: 1.26–3.33), and this 

linkage between asthma and age was much more pronounced in males than females. Smoking 

and exposure to certain contaminants (dust and smoke) also increased the risk of severe asthma 

symptoms, but their effects were less important in the high-risk zone, suggesting much more 

important risk factors. A neural network model accurately predicted asthma risk (94.8% accuracy), 

with proximity to SIP as the most influential predictor. Conclusions: This study highlights the high 

asthma burden near SIP, linked to port proximity, smoking, and wind direction as major risk 

factors. These findings inform vital public health policies to reduce air pollution and improve 

respiratory health in the region, prompting national policy review. 

  

KEYWORDS: asthma; industrial pollution; air pollution; lung diseases; health survey; Oman 
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ABSTRACT 

 

Parkinson's disease (PD) is one of the most common neurodegenerative conditions. Alpha-
synuclein deposition, Lewy bodies (LBs) formation, disruption of the autophagic machinery, 
apoptosis of substantia nigra dopaminergic neurons, oxidative stress, and neuroinflammation are 
all pathologic hallmarks of PD. The leaves of the stinging Nettle (Urtica dioica L.) have a long 
history as an herbal cure with antioxidant, anti-inflammatory, anti-cancer, immunomodulatory, and 
neuroprotective properties. The current study aims for the first time to investigate the role of Nettle 
supplementation on Rotenone-induced PD.  
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Rats were divided into five groups; a Saline control, Nettle control (100 mg/kg/day), Rotenone 
control (2 mg/kg/day), Rotenone + Nettle (50 mg /kg/day), and Rotenone + Nettle (100 mg/kg). 
After four weeks, the rats were examined for behavioral tests. The midbrains were investigated 
for histopathological alteration and immunohistochemical reaction for Tyrosine hydroxylase in the 
dopaminergic neurons, α-synuclein for Lewy bodies, caspase 3 for apoptotic neurons, LC3 and 
P62 for autophagic activity. Midbrain homogenates were examined for oxidative stress markers. 
mRNA expression of TNFα and Il6; inflammatory markers, Bcl-2, BAX and Caspase 3; apoptosis 
markers, were detected in midbrains. The results showed that Nettle caused recovery of midbrain 
dopaminergic neurons, by inhibiting apoptosis, inflammation, and oxidative stress and by 
restoring the autophagic machinery with clearance of α-synuclein deposits. We can conclude that 
Nettle is a potentially effective adjuvant in the treatment of Parkinson's disease. 
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ABSTRACT 

 

With an increase in the progression of research and development in the medical field, the 
experimental use of animals for the efficacy and safety testing of pharmaceuticals is on rise. Every 
year, millions of animals are used for experimental testing during which these suffer from pain 
and are then eventually sacrificed. Besides bioethical issues, animal experimentation is 
associated with many disadvantages like high cost, the requirement of skilled manpower, 
approval, and is time-consuming. Therefore, attempts have been made by researchers to design 
and develop a number of alternative methods that could bypass animal experiments. These 
methods not only give accurate results but can also save lives of millions of animals annually. 
Research techniques, including computer and robotics together with molecular biology 
techniques, are applied to discover new methods to replace animal testing. Several alternative 
methods are discussed in this review. Some of these methods can predict the behavior of drugs 
accurately and are as reliable as in-vivo animal models. Furthermore, these alternative methods 
offer a variety of advantages over experimental animals. However, there is still a great need to 
discover and develop new, accurate, and reliable methods to replace experimental animals. 

 

KEYWORDS: Alternative organisms, cell culture, refinement, replacement, vertebrate 
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ABSTRACT 

 

The blood-brain barrier (BBB) protects the central nervous system, one of the body’s most fragile 
microenvironments, by controlling its homeostasis. The BBB is a very complex system that strictly 
restricts the transport of ions from the blood to the brain of a confined amount of tiny molecules 
and a much lower number of large molecules, defending the brain from diseases and injuries. 
However, the BBB severely inhibits drug transport to the brain, hindering the treatment of various 
neurological problems. As a result, numerous techniques are under development to improve drug 
delivery across the BBB. This review summarizes the anatomical and physiological characteristics 
of the barriers and the current drug delivery strategies for the brain. Although these methods 
provide many fascinating possibilities for targeting and brain delivery, only a few have progressed 
to the point where they can be used safely and effectively in humans. In addition, concerted efforts 
using a variety of other methodologies will enable the translation of preclinical findings into 
tangible clinical applications in the targeted delivery of drugs.  

 

KEYWORDS: BBB; complex system; drug delivery; fragile microenvironments   
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ABSTRACT 

 

The demand and usage of alcohol-based hand sanitizers have immensely increased worldwide 
in recent times as a protective measure against COVID-19 and other infectious diseases. To 
ensure that the public and health workers get hand sanitizers with an alcohol percentage within 
the label stated range, quality control of these products must be carried out by the governmental 
authorities. The study was designed to determine the ethanol content of eight commercially 
available and commonly used hand sanitizer gels available in the Omani market. Eight hand 
sanitizer gels were collected from various community pharmacies and commercial stores in 
Oman. The Gas Chromatography-Flame Ionisation Detection (GC-FID) method was employed to 
analyse ethanol content as it is one of the easiest, most reliable and most accurate methods for 
the determination of volatile content. Various physical properties of the samples such as pH, 
density, and refractive index, were also evaluated for comparison purpose. Sample prices were 
also compared from a pharmacoeconomic point of view. The majority of the hand sanitizers fell 
within the WHO recommendation range, with ethanol levels in the range of 66% to 76%, except 
A-7, which was below the recommended concentration for pathogenic microbial inactivation. The 
five of the samples tested showed ethanol contents below the labelled claim, whereas two 
sanitizers, A-1 and A-2, had ethanol contents above the labelled claim. The hand sanitizers 
differed significantly in price and certain physical properties which are likely to influence consumer 
preferences. Although the hand sanitizer products met the WHO requirements for alcohol content, 
the authors recommend that the regulatory authority should do a frequent testing of the samples 
available in the market to ensure quality and safety of these products.  

 

KEYWORDS: Hand Sanitizers, Ethanol, Covid19, Gas Chromatography, Flame ionisation 

detector  
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ABSTRACT 

 

Sodium is a key element for all living things, mainly animals, some plant species, and humans. In 

animals, sodium ions are necessary for the regulation of blood and body fluids, the transmission 

of nerve impulses, heart activity, and certain metabolic functions. Sodium is the chief cation in the 

extracellular compartment of an animal body. Sodium plays a vital role not only in the human body 

but also in various food types. Salt, also known as sodium chloride, is about 40% sodium and 

60% chloride. It flavors food and is used as a binder and stabilizer. The sodium content in different 

brands of edible salts can be analyzed using flame photometry. Flame photometry, also called 

flame atomic emission spectrometry, is a branch of atomic spectroscopy in which the species 

examined in the spectrometer are in the form of atoms. The samples used for analysis are junk 

foods, which have become a common trend among all generations. A total of 13 brands were 

analyzed for iodine content. From that, two commonly used brands were selected and analyzed 

for estimating the sodium and potassium contents in them by flame photometry. The analysis 

helps in creating awareness among all generations to reduce the sodium intake in order to prevent 

problems like hypertension, hyponatremia, hypernatremia, and associated medical complications 

in the future. 
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ABSTRACT 

 

Cancer is the world’s leading cause of death impacting millions of lives globally. The increasing 
research over the past several decades has focused on the development of new anticancer drugs, 
but still cancer continues to be a global health challenge. Thus, several new alternative 
therapeutic strategies have been tried for the drug design and discovery. Purine and pyrimidine 
heterocyclic compounds have received attention recently due to their potential in targeting various 
cancers. It is evident from the recently published data over the last decade that incorporation of 
the purine and pyrimidine rings in the synthesized derivatives resulted in the development of 
potent anticancer molecules. This review presents synthetic strategies encompassing several 
examples of recently developed purine and pyrimidine-containing compounds as anticancer 
agents. In addition, their structure–activity relationships are represented in the schemes indicating 
the fragment or groups that are essential for the enhanced anticancer activities. Purine and 
pyrimidines combined with other heterocyclic compounds have resulted in many novel anticancer 
molecules that address the challenges of drug resistance. The purine and pyrimidine derivatives 
showed significantly enhanced anticancer activities against targeted receptor proteins with 
numerous compounds with an IC50 value in the nanomolar range. The review will support 
medicinal chemists and contribute in progression and development of synthesis of more potent 
chemotherapeutic drug candidates to mitigate the burden of this dreadful disease. 
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ABSTRACT 

 

Sulfur-containing heterocyclic derivatives have been disclosed for binding with a wide range of 
cancer-specific protein targets. Various interesting derivatives of sulfur-containing heterocyclics 
such as benzothiazole, thiazole, thiophene, thiazolidinedione, benzothiophene, and 
phenothiazine, etc have been shown to inhibit diverse signaling pathways implicated in cancer. 
Significant progress has also been made in molecular targeted therapy against specific enzymes 
such as kinase receptors due to potential binding interactions inside the ATP pocket. Sulfur-
containing heterocyclic ring metal complexes i. e., benzothiazole, thiazole, thiophene, 
benzothiophene and phenothiazines are among the most promising active anticancer 
compounds. However, sulfur heteroaromatic rings, particularly thiophene, are of high structural 
alert due to their metabolism to reactive metabolites. The mere presence of a structural alert itself 
does not determine compound toxicity therefore, this review focuses on some specific findings 
that shed light on factors influencing the toxicity. In the current review, synthetic strategies of 
introducing the sulfur core ring in the synthesized derivatives are discussed with their structure-
activity relationships to enhance our understanding of toxicity mechanisms and develop safer 
therapeutic options. The sulfur-containing marketed anticancer drugs included in this review direct 
the synthesis of novel compounds and will help in the development of potent, safer sulfur-based 
anticancer drugs in near future. 
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ABSTRACT 

 

This study aimed to compare the physicochemical properties, in vitro antioxidant, and total 
phenolic content of three commercially available olive oils in Oman and to investigate the potential 
neuroprotective effects of phenolic compounds through molecular docking studies. Three 
samples of extra virgin olive oil viz., RS (Spain), Tunisian olive oil and locally produced olive oil 
(Aljabal Al'akhdar) were purchased from the local market. The physicochemical parameters, total 
phenolic (TP) content, in vitro antioxidant activity and total antioxidant capacity were studied for 
comparison. In silico molecular docking studies of five phenolic compounds viz., tyrosol, hydroxy 
tyrosol, luteolin, oleuropein aglycone and oleocanthal on Acetylcholinesterase (AChE) enzyme 
was carried out to explore their possible role in Alzheimer’s disease (AD). All three samples of 
olive oil were found to be acidic with slight variation. The refractive indices were noted to be similar 
to the values reported in the literature. The oils showed excellent antioxidant activity (92.11–
95.34%) and were observed to have a linear correlation with their TP content. Tunisian olive oil 
was observed to exhibit the best antioxidant activity, highest total antioxidant capacity and 
contained the maximum amount of phenolic compounds. In silico molecular docking studies 
showed interaction with the key residues of the active site on the target AChE protein. The 
inhibition of the cholinesterase activity as an additional inhibitory property makes good use of the 
antioxidant activity rationalizing the significance of bioactive polyphenolic compounds luteolin and 
oleuropein aglycone present in the olive oil, thus paving the development of natural therapeutics 
against AD. 
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compounds, Tyrosol 

  



119 | P a g e  
 

Application of the Different Analytical Methods 

for Non-chromophoric Pharmaceutical 

Compounds 

 
 1Neha Singh, 2Sumit Pannu, 3Karanvir Singh, 4Md Jawaid Akhtar*, 5Ankit Anchliya and 6Shah Alam 

Khan 

 

1,2,5Department of Pharmaceutical Analysis and Chemistry, ISF College of Pharmacy, Ghal Kalan, 

Ferozpur G.T. Road Moga, 142001, Punjab, India 

3Department of Pharmaceutical Sciences, Guru Nanak Dev University, Amritsar, Punjab,143005, 

India 

4,5Department  of  Pharmacy  Practice,  College  of  Pharmacy,  National  University  of  Science  and 

Technology, PO Box 620, Postal code 130, Bosher-Muscat, Sultanate of Oman  

 

2023 – Current Pharmaceutical Analysis 

DOI: 10.2174/0115734129255201230925103348 

 

ABSTRACT 

 

The physicochemical properties of non-chromophoric compounds that lack a group to absorb UV-
visible radiation make them difficult to analyze with a simple detector. Pharmaceutical 
formulations and their unknown impurities, which show weak or no response with a UV detector, 
remain undetected and pose a challenge to the analysis of these compounds. Direct 
measurement of a chromophore complex formed between the compound and the colored ions 
present in the electrolyte solution with UV detection is one of the validated methods to analyze 
non-chromophoric compounds. The derivatization with either chromophore or fluorescent group 
for the detection of the non-chromophoric compounds with HPLC-UV-Vis or fluorescence detector 
is also commonly used to study the physicochemical properties of the pharmaceutical 
formulations. The other techniques to analyze such non-chromophoric compounds include 
conductivity (ionic molecules), amperometry (molecules oxidized or reduced), mass 
spectrometry, evaporative light scattering detector (ELSD), condensation nucleation light 
scattering detector (CNLSD), capillary electrophoresis (CE), gas chromatography (GC), etc. This 
review covers various separation and detection techniques developed for the analysis of non-
chromophoric compounds. 

 

KEYWORDS: Non-chromophoric, ELSD, CNLSD, GC-FID, GC-ECD, GC-TCD, GC-MS, 

capillary electrophoresis, LCMS. 
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ABSTRACT 

 

Over the years, extensive research on mustard oil has revealed the presence of isothiocyanates 

as pungent toxic compounds and erucic acids as possible health risks. Hence, strategies are 

needed to remove or reduce the isocyanates and erucic contents while processing the mustard 

oil. Conversely, due to the presence of monounsaturated fatty acids and omega-3 fatty acids, 

e.g., erucic acid and α-linolenic acid, mustard oil possesses hypolipidemic effect. The oil rich in 

erucic acid has demonstrated anti-inflammatory and antioxidant effect that may help in the 

prevention of obesity-induced metabolic disorders, melanoma, and the Parkinson’s disease. The 

hypolipidemic effects further potentiate the antidiabetic effect. The presence of allyl isothiocyanate 

has promising anticancer evidenced by the cell cycle arrest at the G2/M phase. Mustard oil 

chemical compounds showed antimicrobial action against several pathogenic microorganisms 

and proved to be useful for active antimicrobial packaging. A few of the studies also reported its 

antioxidant and antiviral activities. Studies confirmed that allyl isothiocyanate from mustard oil has 

anti-inflammatory potential when applied topically. The economically motivated adulteration of 

mustard oil with argemone needs further analytical investigation. Further consideration of the 

mustard oil benefits-risk ratio and mustard oil optimization are required to improve its health-

boosting properties. 
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ABSTRACT 

 

Background: Long-term COVID-19 symptoms are a serious health concern and impact medical 
resource utilization. Lung involvement in this pandemic due to the transmission trajectory elicits 
appropriate therapeutic management of pre-and post-viral infection. This aspect must cover both 
in terms of mitigation of disease by inhibiting the coronavirus RNA replication and in terms of 
repairing underlying tissues that are inflamed. This review article explores ciclesonide's treatment 
efficacy in patients with symptomatic COVID-19 infections supported by clinical findings. 
Methodology: A literature search was done using databases like PubMed and Science Direct to 
evaluate published works of literature from December 2019, when the outbreak of the new 
coronavirus was reported to date by using the following search terms; 'COVID -19 pneumonia, 
and corticosteroid', 'COVID-19 pneumonia and  Ciclesonide','Coronavirus disease and 
corticosteroid/ciclesonide.' Both retrospective and randomized controlled trials (RCTs) 
highlighting the role of ciclesonide in COVID-19 pneumonia were eligible for inclusion. The search 
terms focused on studies conducted about local anti-inflammatory treatments and their use in 
managing long COVID-19 symptoms. Results: An inhaled ciclesonide is a standard drug that 
provides a local anti-inflammatory effect with the additional inhibition of viral proliferation recently 
indicated and researched for post-acute COVID-19 syndrome. Eight studies were included in the 
analysis. Among them, five studies have documented insufficient evidence to establish the clinical 
benefit of ciclesonide in COVID-19 in achieving the outcomes such as resolution/ alleviation of all 
COVID-19 symptoms, reduced hospitalization or mortality, exacerbation of pneumonia and 
reduction in duration of oxygen therapy. Three studies, however, have indicated that ciclesonide, 
alone or in combination, reduces hospital stays, lowers the risk of in-hospital mortality, reduces 
the length of COVID-19 viral shedding, and delays the progression to acute respiratory failure in 
patients with mild-to-severe COVID-19.  
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Conclusion: Despite demographic limitations, early use of ciclesonide in COVID-19 patients has 
shown promising results in date research. However, a lack of studies with level-1 evidence is 
crucial to proving ciclesonide's efficacy and safety for long COVID-19 symptoms. 

 

KEYWORDS: ciclesonide; anti-inflammatory; inhaled corticosteroid; COVID-19 
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ABSTRACT 

 

Breast cancer is the most common cancer among women and is typically managed through 
surgery, radiation therapy, and chemotherapy. However, chemotherapy drugs often lack 
specificity, leading to various adverse effects. To address this challenge, mesoporous silica 
nanoparticles (MSNPs) have emerged as a potential solution to enhance drug delivery in cancer 
treatment. MSNPs possess advantageous properties such as high porosity, a large surface area, 
versatile pore sizes, and compatibility with biological systems. In preclinical studies, MSNPs have 
shown promise for loading with chemotherapeutic agents like paclitaxel, doxorubicin, and 
docetaxel. These drugs can be loaded onto the surface of MSNPs or encapsulated within their 
pores, allowing for controlled release profiles and accommodating different drug properties. To 
enhance specificity towards cancer cells, targeting ligands such as folic acid, HER2/neu 
antibodies, and aptamers can be attached to the MSNPs. MSNPs have demonstrated the ability 
to improve drug uptake and release, resulting in enhanced anticancer activity. Furthermore, 
MSNP-based drug delivery has improved pharmacodynamic and pharmacokinetic 
characteristics, ultimately improving therapeutic outcomes. In conclusion, the experimental data 
presented in the review underscores the significance of utilizing mesoporous silica nanoparticles 
in designing targeted drug formulations for breast cancer treatment.  

 

KEYWORDS: Mesoporous silica, Polymers, Cancer, Breast cancer, Apoptosis, Cytotoxicity, 

Bioavailability, Targeted drug delivery, Nanomedicine 
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ABSTRACT 

Ebola virus disease (EVD) is a rare, highly contagious and a deadly disease with a variable fatality 
rate ranging from 30% to 90%. Over the past two decades, Ebola pandemic has severely affected 
the sub-Sahara region including Democratic Republic of the Congo (DRC), and Uganda. The 
causative agents of the most EVD cases are three distinct species out of six Ebolaviruses namely 
Zaire Ebolavirus (ZEBOV), Sudan Ebolavirus (SUDV) and Bundibugyo Ebolavirus (BDBV). In 
recent years, significant strides have been made in therapeutic interventions. Notably, the US 
Food and Drug Administration has approved two monoclonal antibodies: InmazebTM (REGN-
EB3) and Ansuvimab or Ebanga™. Additionally, many small molecules are currently in the 
developmental stage, promising further progress in medical treatment. Addressing the critical 
need for preventive measures, this review provides an in-depth analysis of the licensed Ebola 
vaccines-Ervebo and the combination of Zabdeno (Ad26.ZEBOV) and Mvabea (MVA-BN-Filo) as 
well as the vaccines which are currently being tested for their efficacy and safety in clinical studies. 
These vaccines might play an important role in curbing the spread and mitigating the impact of 
this lethal disease. The current treatment landscape for EVD encompasses both nutritional 
(supportive) and drug therapies. The review comprehensively details the origin, pathogenesis, 
and epidemiology of EVD, shedding light on the ongoing efforts to combat this devastating 
disease. It explores small molecules in various stages of the development, discusses patents filed 
or granted, and delves into the clinical and supportive therapies that form the cornerstone of EVD 
management. This review aims to provide the recent developments made in the design and 
synthesis of small molecules for scientific community to facilitate a deeper understanding of the 
disease and fostering the development of effective strategies for prevention, treatment, and 
control of EVD. 
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ABSTRACT 

 

Acyclovir (ACV) is a promising candidate for drug repurposing because of its potential to provide 
an effective treatment for viral infections and non-viral diseases, such as cancer, for which limited 
treatment options exist. However, its poor physicochemical properties limit its application. This 
study aimed to formulate and evaluate an ACV-loaded red clay nanodrug delivery system 
exhibiting an effective cytotoxicity. The study focused on the preparation of a complex between 
ACV and red clay (RC) using sucrose stearate (SS) (nanocomplex F1) as an immediate-release 
drug-delivery system for melanoma treatment. The synthesized nanocomplex, which had 
nanosized dimensions, a negative zeta potential and the drug release of approximately 85% after 
3 h, was found to be promising. Characterization techniques, including FT-IR, XRD and DSC-
TGA, confirmed the effective encapsulation of ACV within the nanocomplex and its stability due 
to intercalation. Cytotoxicity experiments conducted on melanoma cancer cell lines SK-MEL-3 
revealed that the ACV release from the nanocomplex formulation F1 effectively inhibited the 
growth of melanoma cancer cells, with an IC50 of 25 ± 0.09 µg/mL. Additionally, ACV 
demonstrated a significant cytotoxicity at approximately 20 µg/mL in the melanoma cancer cell 
line, indicating its potential repurposing for skin cancer treatment. Based on these findings, it can 
be suggested that the RC-SS complex could be an effective drug delivery carrier for localized 
cancer therapy. Furthermore, the results of an in silico study suggested the addition of chitosan 
to the formulation for a more effective drug delivery. Energy and interaction analyses using 
various modules in a material studio demonstrated the high stability of the composite comprising 
red clay, sucrose stearate, chitosan and ACV. Thus, it could be concluded that the utilization of 
the red clay-based drug delivery system is a promising strategy to improve the effectiveness of 
targeted cancer therapy. 
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ABSTRACT 

Carbon nanotubes (CNTs) exposure in human beings through inhalation may affect pulmonary 
organs and extrapulmonary organs including liver, kidney, brain, spleen, etc. The toxic effects 
developed as the result of CNTs exposure made us to explore the beneficial effect of nano bis-
demethoxy curcumin analog (NBDMCA) towards multi-walled carbon nanotubes (MWCNTs)-
induced toxicity in extrapulmonary organs. The current study described the ameliorative effect of 
NBDMCA against the toxic effects developed by inhaled MWCNTs in the extrapulmonary organs. 
The rats are exposed to the fixed aerosol concentration of 5 mg/m3 maintained in inhalation 
exposure chambers MWCNTs for 15 days as per OECD guidelines. After the exposure with 
MWCNTs, the animals were treated with NBDMCA (5 mg/kg body weight) with different dose 
frequencies, i.e., 2 doses per week for 1, 2, and 4 weeks. After treatment duration, the blood was 
drawn from retro-orbital vein and subjected to biochemical and cytokine analysis. Further the 
animals were euthanized, and the sample tissues were collected and performed oxidative stress 
and histopathology. The study results revealed that the intravenous administration of NBDMCA 
suppresses the extrapulmonary toxicity induced by MWCNTs, i.e., annulling the clinical changes 
and oxidative stress in various extrapulmonary organs at low doses of NBDMCA, evidenced its 
antioxidant efficacy. Moreover, use of increased doses provides better reduction in toxic 
symptoms with negligible side effects confirming the dose-dependent efficacy of NBDMCA. 
Overall, we suggested that NBDMCA may materialize into an effective compound for the 
reduction of MWCNTs-induced toxicity. 

 

KEYWORDS: Extrapulmonary; Inhalation; Nano bis-demethoxy curcumin analog; Nanotubes; 
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ABSTRACT 

 

The DNA topoisomerase II (topo II) enzyme plays an important role in the replication, 
recombination, and repair of DNA. Despite their widespread applications in cancer therapy, new, 
selective, and potent topo II inhibitors with better pharmaceutical profiles are needed to handle 
drug resistance and severe adverse effects. In this respect, an array of 36 new anticancer 
compounds was designed based on a Xanthone core tethered to multifunctional Pyridine-amines 
and Imidazole scaffold via alkyl chain linkers. An integrated in silico approach was used to 
understand the structural basis and mechanism of inhibition of the hybrid xanthone derivatives. 
In this study, we established an initial virtual screening workflow based on pharmacophore 
mapping, docking, and cancer target association to validate the target selection process. Next, a 
simulation-based docking was conducted along with pharmacokinetic analysis to filter out the five 
best compounds (7, 10, 25, 27, and 30) having binding energies within the range of -60.45 to -
40.97 kcal/mol. The screened compounds were further subjected to molecular dynamics 
simulation for 200 ns followed by MM-GBSA and ligand properties analysis to assess the stability 
and binding affinity to hTOP2α. The top-ranking hits 3,7-bis(3-(2-aminopyridin-3-
ylhydroxy)propoxy)-1-hydroxy-9H-xanthen-9-one (ligand 7) and 3,8-bis(3-(2-aminopyridin-3-
ylhydroxy)propoxy)-1-hydroxy-9H-xanthen-9-one (ligand 25) were found to have no toxicity, 
optimum pharmacokinetic and, DFT properties and stable intermolecular interactions with the 
active site of hTopo IIα protein. In conclusion, further in vitro and in vivo experimental validation 
of the identified lead molecules is warranted for the discovery of new human Topoisomerase 2 
alpha inhibitors.Communicated by Ramaswamy H. Sarma. 
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ABSTRACT 

 

The intention of this study was to prepare zinc oxide nanoparticles (ZnO‐NPs) via bottom‐up 

approach and evaluate their physiochemical, antimicrobial and anticancer properties. ZnO‐NPs 
were first prepared by the direct precipitation method with zinc sulphate heptahydrate, followed 
by characterization tests using sophisticated analytical and imaging instruments. Upon 
characterization, ZnO‐NPs were studied for their antimicrobial activities against Staphylococcus 
aureus, Staphylococcus epidermidis and Pseudomonas aeruginosa as well as their anticancer 

activity against breast cancer cell line (MDA‐MB 231). The ZnO‐NPs possessed a mean particle 
diameter of 225.2 nm and a zeta potential of −15.8 mV. A sharp absorption peak of ZnO was 

recorded at 354 nm via UV‐Visible spectroscopy. Hexagonal wurtzite shape of ZnO‐NPs has been 
observed and confirmed by Scanning Electron Microscopy (SEM) and X‐Ray diffraction (XRD). 

ZnO‐NPs exhibited excellent antimicrobial activity against the Gram‐positive bacteria, 
Staphylococcus aureus. In an in vitro cell cytotoxicity study, ZnO‐NPs showed a dose‐dependent 

relationship against MDA‐MB 231 breast cancer cells. It was observed that as the concentration 
of ZnO‐NPs increased (0.25 μg to 35 μg), there was a sharp reduction in the proliferation rate of 

the cancer cell line. Overall, our study reported successful synthesis of ZnO‐NPs, which can be 
efficient antibacterial and anticancer agents.  

 

KEYWORDS: Antibacterial assay ·In vitro cell cytotoxicity ·MDA-MB 231 cell line ·Metal oxide 

nanoparticles ·Zinc sulphate heptahydrate 
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ABSTRACT 

 

Nigella sativa L. (black cumin) is one of the most important spices used in the treatment of 
respiratory and allergy illnesses. Pharmaceutical formulation incorporated with black seed oil 
(BSO) can be a promising therapy to manage respiratory inflammation. The present study aims 
to formulate and optimize BSO encapsulated formulation (microbeads) using natural polymers 
and their combination for effective delivery. The methodology involves the use of natural 
biopolymers gellan gum, alginate, and anionic surfactants. Special emphasis was given to 
formulation variables and pharmacokinetic profiling for the optimization procedure. BSO-loaded 
beads were prepared by the ionic gelation method. In this method pre gelation liquid of sodium 
alginate (2-4% w/v) and gellan gum solution (2-6% w/v) was prepared. BSO in different 
concentrations (10%-50%) was then added to the polymer solution. BSO beads were formulated 
and characterized using different parameters. The effect of the independent variables on the 
response variables was studied by response surface plots and contour plots generated by the 
Design-Expert software. The desirability function was used to optimize the response variables. 
From the results, the best formulations (the most optimized formulations F 12 and F15) were 
chosen as they possessed most of the required physicochemical characteristics and sustained 
drug release properties. Entrapment efficiency and drug release of the optimized batch were 
found to be above 70%. The optimization, drug entrapment efficiency, and drug release behavior 
of BSO beads were also done by applying design expertise. It also exhibited sustained drug 
release in simulated pH. The in vitro release data fitted with higher values in the matrix model and 
the release was found to be Non-Fickian diffusion (anomalous transport) as the n value is between 
0.5 to 1.0. Findings of this study enable the scale-up production of loading BSO and similar 
bioactive compounds in gellan gum and alginate beads. Hence, the designed system could be 
advantageous in terms of prolonged release with enhanced bioavailability for a promising therapy.  
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ABSTRACT 

 

Inflammation is an essential immune response that helps fight infections and heal tissues. 

However, chronic inflammation has been linked to several diseases, including cancer, 

autoimmune disorders, cardiovascular diseases, and neurological disorders. This has increased 

interest in finding natural substances that can modulate the immune system inflammatory 

signaling pathways to prevent or treat these diseases. Luteolin is a flavonoid found in many fruits, 

vegetables, and herbs. It has been shown to have anti-inflammatory effects by altering signaling 

pathways in immune cells. This review article discusses the current research on luteolin's role as 

a natural immune system modulator of inflammatory signaling mechanisms, such as its effects on 

nuclear factor-kappa B, mitogen-activated protein kinases, Janus kinase/signal transducer and 

activator of transcription, and inflammasome signaling processes. The safety profile of luteolin 

and its potential therapeutic uses in conditions linked to inflammation are also discussed. Overall, 

the data point to Luteolin's intriguing potential as a natural regulator of immune system 

inflammatory signaling processes. More research is needed to fully understand its mechanisms 

of action and possible therapeutic applications. 
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ABSTRACT 

Objectives: The excessive use of antimicrobials and rapid resistance to antibiotics is a major 

concern for health care providers. Hence there is a need to develop effective antimicrobials. 

Natural sources are considered as the potential source of antimicrobial agents. The study aimed 

to decrease the pungency or irritancy effects of the allyl isothiocyanate (AITC) contents present 

in the mustard oil after mixing it with natural phytochemicals such as menthol/thymol and to 

evaluate its effects as potential antimicrobials. Methods: The mustard oil was mixed with menthol, 

stirred for 12h and with thymol stirred for 7 days in the presence of triethylamine. The components 

were analysed for decrease in the allyl isothiocyanate contents by gas chromatography-flame 

ionisation detector (GC-FID). Results and Conclusions: The results showed 40% and 60% 

decrease in the allyl isothiocyanate content in mustard oil when mixed with menthol and thymol, 

respectively. In vitro antimicrobial experiments demonstrated that the tested bacterial species 

were highly susceptible to the mustard oil mixed with thymol or menthol as compared to the neat 

mustard oil except Klebsiella aerogenes. Mustard oil mixed with menthol (4.5 mg menthol/ 0.3 mL 

of mustard oil) exhibited the most potent antimicrobial activity as shown by zone of inhibition (in 

diameter). The most susceptible species was Bacillus subtilis (2 cm zone of inhibition as 

compared to neat mustard oil 1.2 cm). The study highlights the potential of mustard oil mixed with 

thymol or menthol as potential antimicrobials.  

KEYWORDS: Mustard oil, antimicrobial activity, Allyl isothiocyanate, Thymol, menthol, GC-

FID.   
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ABSTRACT 
 

A series of new quinazolinone derivatives (5a-l) were designed as 3CL protease inhibitors for 
SARS-CoV-2 infection. The designed derivatives were efficiently synthesized by S-
alkylation/arylation of an intermediate, 6-fluoro-3-(4-fluorophenyl)-2-mercaptoquinazolin-4(3H)-
one and their successful synthesis was established by analytical methods, viz. IR, 1H NMR, & 
13C NMR spectroscopy. The in silico inhibitory potential against 3CLpro of SARS-CoV-2 were 
studied by means of docking and dynamics simulations, and compared with the co-crystallized 
ligand (VR4) of SARS-CoV-2 3CLpro. The compounds interacted strongly within the active 
catalytic dyad (Cys-His) site, thereby anticipated to obstruct the function of 3CLpro of SARS-CoV-
2. Compounds 5b, 5c, 5i, 5j and 5l showed efficient binding with protease 3CLpro with XP Gscore 
of −7.4, −8.3, −7.8, −7.5 and −8.2 respectively. Furthermore, molecular dynamic simulation study 
of these compounds (5b, 5c, 5i, 5j and 5 l) showed stable interaction over 50 ns production run. 
Swiss ADME and pkCSM web tools showed favorable physicochemical and pharmacokinetic 
properties and fulfilled the criteria for drug-likeness of these selected studied compounds. The 
toxicity determination of these selected compounds predicted that some compounds were 
hepatotoxic, but were not AMES toxic. Compounds 5b, 5c, 5i, 5j and 5 l revealed their inhibitory 
potential against the SARS-CoV-2 3CLpro, and their IC50 values were attained at 1.58, 1.25, 
1.97, 0.44 and 2.56 µM, respectively. In addition, these compounds were found to have devoid of 
any significant cytotoxicity even at a higher concentration of 20 µM against VeroE6 cells. These 
quinazolinone derivatives showed potent binding and inhibitory potential against SARS-CoV-2 
3CLpro and may emerge as compounds that might act as prospective inhibitors.  

 

KEYWORDS: Quinazolinone, SARS-CoV-2, 3CLpro, Protease inhibitors, Molecular docking, 

Molecular dynamics simulation 
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ABSTRACT 

 

Scientists encourage using honey as an alternative therapy for some infectious disease due to 
the development of bacterial resistance against antibiotics and decreased some of their 
effectiveness in clinical practice. Different types of honey have different actions and activities. The 
aim of this study was to evaluate the knowledge of the therapeutic benefits and precautions of 
using natural honey among medical sciences students. This is a cross-sectional study that used 
through a survey questioner which was created using Google form tool and was distributed to 
undergraduate medicine (MD) and pharmacy students (B. Pharm) in Muscat, Oman. The results 
of this study found that Omani honey was mostly preferred by 53.4% of the participants. Although 
honey rich in health benefits it was concluded that 58.2% of participants never advised by a doctor 
to use honey for a certain medical condition. It was found that 71.9% not aware about anti-
inflammatory effects of honey to reduce eye inflammation. While more than 70% know about 
efficiently of cosmetics uses of honey. Moreover, almost half of the participants (49%) seem to be 
unaware of the suitable age to start taking honey which may be fatal to infants. Therefore, parents 
should be warned not to give honey to their new-born to prevent them from the botulism toxicity. 
The awareness about the benefits of honey is accepted in some consideration while insufficient 
in the awareness precautions of using honey with children under the age of 12 months which may 
be fatal. 

 

KEYWORDS: Cognitive, Awareness, Natural Honey, Precautions, Therapeutic effects. 
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ABSTRACT 

 

Iodine deficiency causes a spectrum of diseases called iodine deficiency disorders (IDD), which 
affect all stages of life from early pregnancy to adulthood. (WHO) considers iodine deficiency to 
be "the only most important avertible cause of brain impairment" worldwide. The purpose of this 
survey is to find out and access the knowledge, attitude, and practice of iodine deficiency 
disorders among the Omani population in Muscat. A cross-sectional study was conducted. The 
total number of households surveyed was 70. A structured knowledge and practices questionnaire 
was used to collect data by using a Google Form, which was distributed online through social 
media to the local population. The statistics were combined with reference to information, mindset, 
and practices regarding IDD. Descriptive analysis and MS excel were used to present the data. 
In this study, most of the households were aware of the role of iodine in the body. The 
respondents' education details and age were strongly interrelated with knowledge and attitude, 
though, the practice was not significantly interrelated with age and education. 50% of respondents 
do not know iodine deficiency causes preventable mental disorders. More than half of 
respondents (66.7%) had known about the role of iodine in the body and 37.7% of respondents 
obtained the common source of information being television and 13% through family and friends. 
It was found that more than half of respondents never took a thyroid hormonal test. While 21.4% 
take it every year and 12.9% every six months, even though 81.4% of the respondents agreed 
thyroid hormones are vital to the body and 14.3% responded with a NO. Appropriate knowledge 
about iodized salt and IDDs should be familiarized to all public education locations points. 
Curricula can be framed to enhance knowledge, attitude, and practice at the family level so that 
the consumption of satisfactory iodized salt can be certified to reduce iodine deficiency 
complications. Health education conferences on IDD and the benefits of iodized salt should be 
approved out with special attention on illiterate individuals.  

 

KEYWORDS: MUSCAT (Oman); IODINE deficiency; EDUCATION conferences; VIRTUAL 

communities; ATTITUDE (Psychology); MENTAL illness; HEALTH education  



140 | P a g e  
 

Long non-coding RNAs in lung cancer: 

Unraveling the molecular modulators of MAPK 

signaling. Pathol Res Pract 

 
Md Sadique Hussain 1, Obaid Afzal 2, Gaurav Gupta 3, Abdulmalik Saleh Alfawaz Altamimi 2, Waleed 

Hassan Almalki 4, Sami I Alzarea 5, Imran Kazmi 6, Neeraj Kumar Fuloria 7, Mahendran 
Sekar 8, Dhanalekshmi Unnikrishnan Meenakshi 9, Lakshmi Thangavelu 10, Ajay Sharma 11  

 

1School of Pharmaceutical Sciences, Jaipur National University, Jagatpura, 302017 Jaipur, Rajasthan, 

India. 

2Department of Pharmaceutical Chemistry, College of Pharmacy, Prince Sattam Bin Abdulaziz 

University, Al Kharj 11942, Saudi Arabia. 

3School of Pharmacy, Suresh Gyan Vihar University, Mahal Road, Jagatpura, Jaipur, India; Uttaranchal 

Institute of Pharmaceutical Sciences, Uttaranchal University, Dehradun, India; School of Pharmacy, 

Graphic Era Hill University, Dehradun 248007, India. 

4Department of Pharmacology, College of Pharmacy, Umm Al-Qura University, Makkah, Saudi Arabia. 

5Department of Pharmacology, College of Pharmacy, Jouf University, Sakaka, Al-Jouf, Saudi Arabia. 

6Department of Biochemistry, Faculty of Science, King Abdulaziz University, Jeddah, Saudi Arabia. 

7Faculty of Pharmacy, AIMST University, Kedah 08100, Malaysia. 

8School of Pharmacy, Monash University Malaysia, Bandar Sunway, Subang Jaya 47500, Selangor, 

Malaysia. 

9College of Pharmacy, National University of Science and Technology, Muscat 130, Oman. 

10Center for Global Health Research , Saveetha Medical College , Saveetha Institute of Medical and 

Technical Sciences, Saveetha University, India. 

11Delhi Pharmaceutical Science and Research University, Pushp Vihar Sector-3, MB Road, New Delhi 

110017, India. 

 

2023 - Pathology - Research and Practice Journal 

DOI: 10.1016/j.prp.2023.154738 

 

 

 

 

 



141 | P a g e  
 

ABSTRACT 

 

Lung cancer (LC) continues to pose a significant global medical burden, necessitating a 

comprehensive understanding of its molecular foundations to establish effective treatment 

strategies. The mitogen-activated protein kinase (MAPK) signaling system has been scientifically 

associated with LC growth; however, the intricate regulatory mechanisms governing this system 

remain unknown. Long non-coding RNAs (lncRNAs) are emerging as crucial regulators of diverse 

cellular activities, including cancer growth. LncRNAs have been implicated in LC, which can 

function as oncogenes or tumor suppressors, and their dysregulation has been linked to cancer 

cell death, metastasis, spread, and proliferation. Due to their involvement in critical 

pathophysiological processes, lncRNAs are gaining attention as potential candidates for anti-

cancer treatments. This article aims to elucidate the regulatory role of lncRNAs in MAPK signaling 

in LC. We provide a comprehensive review of the key components of the MAPK pathway and 

their relevance in LC, focusing on aberrant signaling processes associated with disease 

progression. By examining recent research and experimental findings, this article examines the 

molecular mechanisms through which lncRNAs influence MAPK signaling in lung cancer, 

ultimately contributing to tumor development. 

 

KEYWORDS: LncRNAs; Lung cancer; MAPK; Metastasis; Molecular mechanisms. 
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ABSTRACT 

 

The significance of Autoimmune Disorders (Ads) is underscored by their chronic nature, high 
maintenance costs, and complexity affecting numerous organs and tissues. A more 
comprehensive approach to treating Ads is required across patient populations. A revolutionary 
area for obtaining an integrated therapeutic option is natural phytoconstituents. Diverse 
biomolecules with promising properties can be found in abundance in the marine environment. 
Many substances have been identified from sponges, bacteria, fungi, cyanobacteria, and algae 
that have been shown to have immunomodulatory activities and may be used as possible 
treatments for Ads. Marine-derived bioactive substances have been demonstrated to affect 
immunological responses and to be essential in immunotherapies. The amount of information 
about the specific effects of substances obtained from marine sources utilized as dietary 
supplements or for treating immune-related diseases is growing. This paper discusses many 
sources of potential marine metabolic chemicals, such as maritime flora and fauna. Numerous 
marine phytoconstituents have recently been isolated, described, and identified, and they are 
currently undergoing human usage studies. We have attempted to consolidate information 
concerning phytoconstituents from marine sources with anti-inflammatory and immunomodulatory 
properties in this review, and we have briefly explored their methods of action. In order to provide 
a baseline of knowledge for promoting marine flora-based phytoconstituents in the current context 
of increasing Ads incidence, deprived of the more affordable, safe, and effective medications to 
combat the terrible human disease, this paper reviews the works thus far conducted on this 
aspect. 

 

KEYWORDS: Autoimmune disorders; anti-inflammatory; fauna; flora; immunomodulatory; 

marine; metabolites; phytoconstituents.  
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ABSTRACT 

 

A drug is a substance that can alter the physiological function of our body but may also be a 

poison that cannot be used to treat a disease. If a drug is used for the treatment of a disease, it 

is called medicine. Medicine is administered to a patient in the form of a dosage form (tablet, 

capsule, injection, etc.). Generally, a drug does not possess suitable properties (solubility, solid-

state, taste, stability, etc.) to make its dosage form. This makes it imperative to prepare a suitable 

active pharmaceutical ingredient (API) of the drug. An API is the final form of a drug (base, salt, 

isomer, prodrug, polymorph, co-crystals, etc.) that is used to prepare a dosage form. An inventive 

API is a novel, non-obvious, and industrially applicable API. When the inventive API is 

commercialized, it becomes an innovative API. Different APIs of a drug have different 

physicochemical, pharmacokinetic, and toxicity profiles. Therefore, it is important to study the 

chemistry of the API in medicinal chemistry. 
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Chemistry plays a vital role in the process of discovery and development of a pharmaceutical drug 

product, wherein a chemist is an integral part of this process. Chemists and scientists of relevant 

disciplines need to understand the process of pharmaceutical drug development to enable them 

to generate pharmaceutical inventions. This Research Topic will emphasize the chemistry 

(synthesis, physicochemical properties, chemical interactions, stability studies, and quality 

parameters) of inventive and innovative APIs (base, salt, isomer, prodrug, conjugates, polymorph, 

co-crystals, etc.) of a drug product. This Research Topic will give a boost to the scientists, 

especially university scientists to develop pharmaceutical inventions of the API/drug they are 

working on. 

We welcome Original Research, Review, Mini Review and Perspective articles on themes 

including, but not limited to: 

 Discovery and development of an inventive/innovative API (base, salt, isomer, prodrug, 

conjugates, polymorph, co-crystals, etc.) along with its physicochemical characterization 

 Pre-formulation studies and comparative analysis of different APIs (base, salt, isomer, 

prodrug, conjugates, polymorph, co-crystals, etc.) of a single drug 

 Chemistry and perspective on the synthetic methods (patented/non-patented) of existing 

APIs/APIs in clinical development 

 Chemistry based drug-drug, drug-excipients, and pharmacokinetic interactions of APIs 

 Quality control of an API.  

 

KEYWORDS: Drug discovery, API, Pharmaceutical development, Physicochemical interaction, 

Patent 
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ABSTRACT 

 

Neurodegenerative disorders (NDDs) are multifaceted complex disorders that have put a great 
health and economic burden around the globe nowadays. The multi-factorial nature of NDDs has 
presented a great challenge in drug discovery and continuous efforts are in progress in search of 
suitable therapeutic candidates. Nature has a great wealth of active principles in its lap that has 
cured the human population since ancient times. Natural products have revealed several benefits 
over conventional synthetic medications and scientists have shifted their vision towards exploring 
the therapeutic potentials of natural products in the past few years. The structural mimicking of 
natural compounds to endogenous ligands has presented them as a potential therapeutic 
candidate to prevent the development of NDDs. In the presented review, authors have 
summarized demographical facts about various NDDs including Alzheimer's disease (AD), 
Parkinson's disease (PD), Huntington's disease (HD) and various types of sclerosis in the brain. 
The significant findings of new active principles of natural origin along with their therapeutic 
potentials on NDDs have been included. Also, a description of clinical trials and patents on natural 
products has been enlisted in this compilation. Although natural products have shown promising 
success in drug discovery against NDDs, still their use is associated with several ethical issues 
which need to be solved in the upcoming time. 

 

KEYWORDS: Alzheimer’s disease; Clinical trials.; Drug discovery; Natural products; 

Neurodegenerative disorders; Parkinson’s disease.  
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ABSTRACT 

 

Bacterial septicaemia is one of the most common causes of death in newborns throughout the 
globe. Recently, gram positive bacteria have been detected as a main responsible of hospital 
acquired blood infection in developed country especially Enterococcus sp. and Staphylococcus 
sp. This preliminary study aimed to identify Enterococcus species and Staphylococcus species 
isolated form acquired blood infection in the department of premature and neonates at paediatric 
university hospital in Damascus, based on PCR technology. the antibiotic sensitivity these 
pathogens was also investigated against common antibiotics usually used to treat septicaemia in 
this hospital. Bacterial gDNA was extracted directly from blood samples of children with acquired 
Septicemia. The bacterial infection was confirmed in 50 samples based on the amplification of 
16srDNA gene. Genus Enterococcus sp. and Staphylococcus species were identified as source 
of infection in samples using specific primers via PCR technique. The antibiotic sensitivity of 
isolated bacterial strains was studied using Kirby-Bauer disc method. Our study showed that 47 
of the 50 samples of the infection were bacterial.  
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The rate of blood infection caused by Enterococcus species was 24%, and 4% for Staphylococcus 
sp. the isolated bacteria showed a high sensitivity to Amikacin, medium sensitivity to Vancomycin, 
and less sensitivity to Ampicillin and Gentamycin. Enterococcus species Showed good sensitivity 
to Amikacin and Vancomycin and low sensitivity to Gentamycin, while was resistant to Ampicillin. 
Furthermore, the two isolated stains Enterococcus sp and Staphylococcus species showed a 
good sensitivity against chlorhexidine. This study confirmed the importance of molecular 
technologies in diagnosing the acquired septicaemia and identifying the specific infectious agent. 
The molecular test showed that Enterococcus sp. was an important cause of acquired blood 
infection in neonates respect to ampicillin resistant staphylococcus species.  

 

KEYWORDS: Septicemia, PCR, Gram-positive bacteria, Antibiotic resistance. 
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ABSTRACT 

 

Background: The trend of seeking medical and health information through the Internet has been 
continuously increasing among youth population specially college students. The aim of this study 
was to record the perception and attitude of medical sciences students studying in Oman towards 
the use of medical and health information on the internet. Methods: A cross sectional study which 
involved medical sciences students studying in four higher education institutions. The 
questionnaire was composed of 23 close-ended questions grouped into demographic and 
students’ perception and attitudes towards medical and health information in the internet. Results: 
The internet was used as source for medical literature and medical information along with other 
activities in 71.1% of students and PubMed and Google were used as trusted search engines. 
The majority of students (96.9%) tend to check the accuracy and reliability of internet medical and 
health information through searching for particular information in two or more websites. 72.1% of 
the students believe that the internet offers great potential to meet academic needs and promote 
learning. The statistical analysis showed a significant statistical correlation (p=0.0001) in certain 
aspects of the perception and attitude of the participating students towards the utilization of 
medical and health information on the internet. Conclusion: Although majority of students were 
trained on utilizing medical and health information during their university education, it seems this 
exposure varies between the four academic majors. Educational institutions in Oman are 
encouraged to design their e-health literacy program based on the individual requirements of 
medical sciences curricula. 
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ABSTRACT 

 

The study aimes to investigate the physicochemical properties of seven honey samples to assess 
their quality as per GCC Standardization Organization (GSO) and international standard 
parameters. Seven honey samples, four marketed honey samples, and three locally produced 
Omani honey were collected and analysed for the pH, acidic content, % of insoluble matter, 
moisture content, proline, hydroxyl methyl  furfural (HMF) and total reducing sugar contents. The 
results showed that pH of the tested honey samples are within the limit however acidity of the 
three samples did not comply with the prescribed limits. The moisture, proline, and hydroxy methyl 
furfural (HMF) contents of the honey samples tested are found to be within the acceptable range. 
However, the % of insoluble matter expressed for locally produced Sidr, Sumer,and Zah’r honey 
samples was below the maximum limit (0.5%) while marketed honey samples exceeded the limits 
of GSO (0.1%). The total reducing sugar concentration was below the limit in terms of four 
samples. Most of the tested honey samples meetthe International/GSO standards for quality while 
a few failed to comply with acidity limits, the total reducing sugars content, and % of insoluble 
matter. 
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ABSTRACT 

 

The accessibility and low cost of herbal medicine are contributing to its growing popularity. The 
majority of pregnant mothers choose to use herbal remedies to treat pregnancy symptoms like 
nausea, headaches, and so forth. This study aims to determine how common it is for women to 
use herbal remedies while pregnant in Bahla, Sultanate of Oman. The study was a cohort study 
involving between 80 and 100 pregnant women. Along with the consent form, a questionnaire 
was used to gather the quantitative data (both English and Arabic). Face-to-face interviews were 
employed in the collection of qualitative data. It was reported that 17% of pregnant women have 
used herbal medicine. Forty-seven percent of them were taking herbal medicine at the time of 
delivery, according to the study. 43.8% of people believe that the primary cause is the inadequacy 
of modern medicine. As mentioned by 52.9% of pregnant women, the primary goal of using herbal 
medicine is to speed up labor. Additionally, 23.5% of them said that using herbal medicine is to 
start labor. The results of this study showed that women in Bahla frequently use herbal remedies 
during pregnancy. The most widely used herbal remedies were Verbenaceae, Fenugreek, Castor 
oil, Brown sugar, and Saffron. It is recommended that social media should be used to raise 
awareness of the pregnancy-related effects of herbal medicine. Additionally, those involved in 
antenatal care, in particular, should be aware of the evidence about the potential benefits or risks 
of herbal medicinal agents.  
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ABSTRACT 

 

COVID-19 restrictions badly impacted research activities in universities across the globe. This 
paper aims to reflect on resilient and sustainable research and publication activities related to 
undergraduate and postgraduate students and funded projects at the National University of 
Science & Technology, Oman. This study employed structured interviews with 32 staff members 
of the 3 constituent colleges of the university under study who supervised undergraduate and 
postgraduate student projects, and 7 staff members who supervised funded projects during 
COVID-19. Responses were recorded using pre?coded interview forms for better and faster 
analysis. Borton’s reflection model was used for reflective analysis. It was found that, in response 
to the restrictions implemented, most of the students’ projects were quick in response and 
changed from experimental studies to online case studies and that objectives were modified. No 
student project was delayed due to these modifications. Supervisors found online supervision 
useful and appreciated the university’s support in terms of library access and remote access to 
lab software. Furthermore, regarding the funded projects, they were completed with success 
without needing to change the objectives. The findings of this study may be useful in designing 
suitable staff training, communication strategies, and internal processes for research grant 
approvals, and for use in preparation of sustainable practices in university research activities. 
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ABSTRACT 

 

Background: Residues of veterinary drugs in animal-based food are still under debate. However, 

they affect human health and are linked to antibiotic resistance. Objectives: The aim of this study 

was to screen the levels of veterinary drug residues in locally available and imported milk and 

eggs, and to check if they were within the permitted limits. Methods: Thirty-five compounds from 

five groups were studied, namely tetracyclines, macrolides, quinolones, sulfonamides, and beta-

lactams. The extraction was done using Agilent QuEChERS method, and the extracts were 

analyzed using liquid chromatography with tandem mass spectrometry. A total of 124 samples of 

fresh milk and 129 samples of eggs were analyzed. Results: None of the 35 compounds tested 

were not detected in the samples. Hence, the investigated fresh full-fat milk brands were safe, as 

no veterinary drug residues were detected in any of the samples. In egg screening, none of the 

35 tested antibiotic compounds were not found in Egg-B and Egg-D. Egg-Z was free of 34 

antibiotic compounds, but tylosin was detected. Six samples had concentrations ranging from 

4.64 to 11.64 μg/kg, and one sample had the highest concentration of tylosin at 89.2 ± 1.19 μg/kg. 

All these concentrations were below the maximum residue limit. Conclusions: All investigated 

brands were found to be safe sources of food. Hence, the studied milk and eggs products 

available in the Omani market are safe to use. 
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ABSTRACT 

 

Benzoxazine and quinazoline are nitrogen-containing heterocyclic scaffolds found in various 

biologically active compounds. Due to their diverse biological actions, these heterocyclic rings 

serve as crucial frameworks for designing medicinal compounds. This study aimed to synthesize 

and assess in vivo anti-inflammatory, analgesic, and low ulcerogenic potential of a few novel 

benz[d][1,3]-oxazin-4-one and quinazolinone derivatives. Benzoxazinones (3a-e) were 

synthesized by cyclizing the carboxylic group (-COOH) of five nonsteroidal anti-inflammatory 

drugs viz., aceclofenac, ibuprofen, diclofenac, mefenamic acid and ketoprofen (2a-e) with 

anthranilic acid (1) using dry phosphorus oxychloride (POCl3) in pyridine. The corresponding 

quinazolinone derivatives (5a-e) were obtained by reacting 3a-e with isonicotinic acid hydrazide 

(4). Both sets of compounds were evaluated for their anti-inflammatory, analgesic effects, and 

ulcerogenicity in animal models. Structural characterization was performed using spectral 

analysis. Among the benzoxazinone derivatives, compound 2-(2-((2,6-dichlorophenyl) amino) 

benzyl)-4H-benzo[d][1,3]oxazin-4-one (3d) exhibited significant anti-inflammatory activity 

(62.61% inhibition of rat paw edema) and analgesic activity (62.36% protection in acetic acid-

induced writhings) with tolerable gastrointestinal toxicity (2.67 ulcerogenicity index) compared to 

quinazolinone derivatives. The results of anti-inflammatory and analgesic activities of both the 

series are comparable with the respective, positive control. Compound 3d, a benzoxazinone-

diclofenac hybrid, emerged as a lead molecule with potent anti-inflammatory, analgesic activities 

and moderate gastric toxicity showcasing the promising potential for further development.  
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