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Abstract:

Bio-banking is an advanced system designed to preserve biological materials alongside accurate data
for use in medical research, clinical translational medicine, and veterinary applications. This study
was conducted at the College of Veterinary Medicine, Omar Al-Mukhtar University in Al-Bayda,
Libya, and aimed to evaluate the perspectives of the Libyan medical and veterinary community
regarding the establishment of stem cell biobanks. A structured questionnaire was distributed to over
200 participants Out of 200 participants, there were 52 men and 142 women, with 6 persons (3%)
unspecified.—including veterinarians, physicians, pharmacists, students, and academic staff—during
the university’s first medical conference.The study explored the goals, quality standards,
harmonization procedures, ethical considerations, and economic feasibility of establishing biobanks
in Libya. Results revealed that 68% of respondents support the creation of stem cell biobanks under
strict ethical guidelines, while 42% emphasized prioritizing veterinary applications to improve animal
health and food security. Participants also identified orthopedic injuries (64%) and neurological
disorders (51%) as primary veterinary conditions that could benefit from stem cell therapies. Despite
positive attitudes, concerns were raised regarding the absence of legal frameworks and the need to
increase public and professional awareness to ensure successful implementation.

Keywords: Stem Cells, Biobanking, Veterinary Medicine, Libya, Medical Community, Food
Security, Ethics, Regenerative Therapies.
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INTRODUCTION:

Stem cell technology has emerged as a revolutionary tool in veterinary medicine, offering new hope
for treating a wide range of diseases and injuries in animals. Stem cells, characterized by their ability
to differentiate into specialized cell types and promote tissue regeneration, present unique therapeutic
opportunities. Veterinary applications of stem cell therapy have rapidly expanded, particularly in
orthopedics, neurology, and internal medicine. This innovative approach not only enhances healing
processes but also provides alternative treatments for conditions with limited conventional options.
As research advances, stem cell technology continues to shape the future of animal healthcare,
promoting improved outcomes and quality of life for veterinary patients (Vidal et al., 2020). Stem cell
treatments represent a significant advancement in animal health, offering promising solutions for
various diseases and injuries. Stem cells possess the unique ability to regenerate and differentiate into
different cell types, aiding in tissue repair and promoting natural healing processes. Studies have
demonstrated their effectiveness in treating musculoskeletal conditions such as osteoarthritis,
neurological injuries, and chronic internal organ diseases. Additionally, stem cell therapies show great
potential in reducing inflammation and enhancing immune responses, contributing to improved
animal quality of life (Vidal et al., 2020). As research progresses, the critical role of this technology
in providing innovative and effective veterinary care continues to expand (Harman et al., 2016). Stem
cell technology has gained increasing attention in veterinary medicine due to its potential to
revolutionize the treatment of various animal diseases and injuries. This research aims to evaluate the
effectiveness of stem cell therapies in enhancing animal health and investigate their specific impact
on conditions such as orthopedic and neurological disorders. The study also seeks to assess the safety,
long-term outcomes, and underlying mechanisms of stem cell treatments. The rationale behind this
research is to address existing knowledge gaps and contribute to the development of advanced,
evidence-based therapeutic strategies that improve clinical outcomes and enhance the quality of life
for animals (Vidal et al., 2020; Harman et al., 2016).

The Libyan medical community has faced several challenges in advancing healthcare services,
with limited access to modern technologies and medical resources. In veterinary medicine, these
challenges are even more pronounced, as the sector plays a critical role in maintaining animal health
and supporting the agricultural industry. Despite this, there has been minimal integration of advanced
therapies, such as stem cell treatments, in veterinary practices across the country. This study is highly
relevant to the Libyan context as it aims to explore the potential of stem cell therapies in treating
animal diseases and injuries, offering an innovative approach to addressing the healthcare needs of
livestock and pets. By introducing these advanced treatment options, the research could play a pivotal
role in improving animal welfare, supporting veterinary practitioners, and contributing to food
security in Libya (Vidal et al., 2020; Harman et al., 2016).

Bio-banking refers to the systematic collection, processing, storage, and distribution of
biological materials such as tissues, cells, blood, and serum, supporting medical and veterinary
research (Watson & Kay, 2018). Historically, medical research relied on independently collected
biomaterials, but the rapid advancement of biotechnology and data-driven medicine necessitated a
more structured approach. Epidemiological studies and clinical trials have significantly improved our
understanding of diseases, yet the complexity of modern biomedical research calls for large-scale,
standardized biological repositories (Dove et al., 2020).
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Stem cell biobanking, a critical component of this system, facilitates high-quality research by
ensuring the availability of authenticated cell lines under standardized growth conditions (Holm et al.,
2019). Stem cell banks minimize contamination risks, improve accessibility for researchers, and
enable advancements in regenerative medicine. However, ethical concerns persist, particularly
regarding embryonic stem cells, as debates continue on issues such as human personhood, donor
consent, and oversight mechanisms (Lindsay & Berna, 2021). Induced pluripotent stem cells (iPSCs)
offer an alternative that circumvents some ethical dilemmas, making them a promising avenue for
therapeutic applications (Balint, 2022). In veterinary medicine, bio-banking presents substantial
opportunities. Stem cell-based therapies have been developed for treating conditions such as equine
arthritis and degenerative joint diseases (Erin & Robert, 2021). Additionally, the preservation of
genetic materials from endangered species enhances conservation efforts, while tissue banks for
livestock contribute to disease resistance and food security (Maria et al., 2022).

In the Arab world, bio-banking initiatives have been established in several countries, including
Saudi Arabia and Qatar. Saudi Arabia's Stem Cell Therapy Program at King Faisal Specialist Hospital
collaborates with global institutions like Harvard Medical School to advance stem cell research (Omar
et al., 2023). However, challenges remain, particularly in Libya, where limited funding, regulatory
gaps, and a lack of specialized expertise hinder the development of bio-banking infrastructure (Ahmed
et al., 2024). Stem cell research in veterinary medicine has gained significant attention due to its
potential in treating various animal diseases and improving livestock health. Applications include
regenerative treatments for musculoskeletal injuries in horses and dogs, therapy for degenerative joint
diseases, and wound healing in companion and farm animals. Additionally, stem cells contribute to
genetic preservation programs, assisting in the conservation of endangered species. In Libya, such
applications could enhance food security by improving livestock productivity and disease resistance
(Smith & Brown, 2022).

The establishment of stem cell biobanks in Libya faces significant economic challenges,
primarily due to high costs associated with infrastructure, maintenance, and operational sustainability.
Ethically, concerns arise regarding donor informed consent, equitable access to biobanked materials,
and preventing the misuse of biological resources. Additionally, the lack of a clear legislative
framework poses a major obstacle to the successful implementation of stem cell biobanks in the
country. This study explores the role of bio-banking in veterinary medicine, particularly in Libya,
analyzing its applications, implementation challenges, and the perspectives of the medical community.
Additionally, it discusses global best practices and proposes strategies for fostering bio-banking
development in Libya. By evaluating the Libyan medical community's views on the implementation
of stem cell banking systems, this research aims to provide practical recommendations for advancing
stem cell therapies in the country.

MATERIALS AND METHODS.

To get an acceptable outcome that accurately represents the community, a random sample of all
community members is taken while conducting a community survey consists of creating culturally
aware questions, getting ethical clearance from pertinent organizations, and enlisting a varied
participant pool. To reach a broad audience, the questionnaire has to be translated into Arabic and
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disseminated via social media, mosques, and community centers. To find patterns and trends in the
answers, data analysis should also be done using the proper statistical techniques.

However, the concept of biobanking is unknown and misunderstood in a community such as
Libyan society, where it is mistaken for an organ donation bank. The Libyan medical community is
more aware and understanding of this kind of biotechnology, so the study group decided to approach
them. This survey investigates the level of knowledge and acceptability of stem cell biobanking
technology within this subset of the Libyan medical community, accounting for the moral and
theological challenges that such a technology presents in a society such as ours. The intended audience
for the straightforward English-language questions was made up of doctors, nurses, pharmacists,
veterinarians, students, and faculty members who were present at Omar Al-Mukhtar University's
inaugural medical conference. The questions were as follows:

Survey on Stem Cell Banking.
1. Do you know the importance of Stem Cells in the body?
o Yes
o No
2. Do you have insights into what Stem Cell Banking is?
o Yes
o No

3. Would you recommend, or have you recommended, or enrolled yourself in Stem Cell
Banking?

o Yes
o No
4. Do you feel Stem Cell Banking is important with the currently changing lifestyles?
o Yes
o No
o Not Sure
o No comments

5. Can you name Disease(s) Stem Cell Banking promises to bring a cure against?
If Yes, please mention names or else write "No" in the Text Box.

o Your answer:
6. Your Age:
o 20-25 years
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o 26-30 years
o 31-35 years
o 36-40 years
o 41-45 years
o 46-50 years
o Above 50
7. You are:
o Male
o Female
8. Youare:
o Business Professional
o Student
o Working at a university
o Medical/Para-Medical Professional

Research Objectives and Study Rationale.
9. Do you support the establishment of stem cell biobanks in Libya?
o Yes
o No
o Unsure
10. Do you believe that strict ethical regulations should govern stem cell biobanks in Libya?

e Yes
e No
e Unsure

11. What ethical concerns do you believe should be prioritized in the development of stem cell
biobanks in Libya?
(Select all that apply)
e Informed consent
« Privacy and confidentiality of donors
o Ethical sourcing of stem cells
o Use of stem cells in research and treatment
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Other (Please specify):

. Do you believe stem cell biobanks should primarily focus on veterinary medicine to enhance

food security in libya?
Yes

No

Unsure

. What specific veterinary conditions do you think could benefit the most from stem cell

treatments?

Orthopedic injuries

Neurological conditions

Chronic diseases (e.g., kidney or liver disease)
Other (Please specify):

. Do you think there is a need for a specific legislative framework to regulate stem cell

biobanks in Libya?
Yes

No

Unsure

. What type of regulations do you consider necessary for the successful establishment of stem

cell biobanks in Libya?
(Select all that apply)
Safety and quality standards
Ethical guidelines
Monitoring and oversight
Other (Please specify):

. How important is increasing public awareness about stem cell biobanks for their successful

implementation in Libya?
Very important
Somewhat important

Not important

. What methods do you suggest to increase public awareness of stem cell biobanks in Libya?

(Select all that apply)
Media campaigns
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o Educational programs in schools and universities

e Public forums and discussions

e Other (Please specify):

18. Do you believe stem cell biobanks would be economically feasible in Libya?

e Yes
e« No
e Unsure

19. What factors do you think would affect the economic feasibility of stem cell biobanks in
Libya?
(Select all that apply)

 Initial investment costs

e Government funding and support

o Private sector involvement

o Public willingness to pay for stem cell treatments

o Other (Please specify):

20. What is your overall outlook on the future development of stem cell biobanks in Libya?
o Optimistic

e Neutral

e Pessimistic

21. What steps do you think are necessary to ensure the successful establishment of stem cell
biobanks in Libya?

(Select all that apply)
o Legislation and ethical frameworks
e Public and professional education
o Research and development support
e Government and private sector collaboration
e Other (Please specify):

The responses collected will provide valuable insights into the knowledge and attitudes
towards stem cell biobanking within the Libyan medical community. This data can help inform future
discussions and decisions regarding the integration of this technology in healthcare practices in our
society. The feedback received will also aid in identifying potential barriers or concerns that may need
to be addressed before implementing stem cell biobanking in medical institutions. Overall, the survey
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aims to gauge the readiness and receptiveness of the Libyan medical community towards this
innovative approach.

By understanding the perspectives of healthcare professionals in Libya, we can tailor
educational programs and policies to ensure a smooth transition towards incorporating stem cell
biobanking Libyan healthcare system. Additionally, this research can contribute to the global
conversation on the ethical implications and practical considerations of utilizing stem cells for medical
purposes.

Result:

In a survey conducted at the College of Veterinary Medicine at Omar Almuktar University, Albida,
the knowledge and the importance of stem cell banking among medically affiliated groups were
assessed and analyzed. The targeted strata were medical students, medical business professionals,
university workers, and medical/paramedical professionals. The questionnaire included questions
regarding the support for stem cell biobanks, ethical regulations, and the economic feasibility of
implementing such systems in Libya. According to the statistical analysis, targeted groups were firstly
asked about general information as shown in table 1.

Table 1. A Survey Results on Knowledge and Importance of Stem Cell Banking among
Medically Affiliated Groups at Omar Almuktar University

Question Response Category|Percentage (%)
Q1: Awareness of the importance of stem cells in the body Aware 94.6
Not aware 5.4
Q2: Familiarity with the concept of stem cell banking Familiar 63.4
Not familiar 35.7
No response 0.9
Q3: Willingness to enroll in stem cell banking in the future Willing 69.9
Not willing 27.7
No response 2.7
Q4: Positive attitude towards the importance of stem cell banking|Favorable 79.5
Unsure 11.6
Not favorable 6.3
No response 2.7
Q5: Knowledge of diseases associated with stem cell banking Knowledgeable 60.7
Not knowledgeable (39.3
Q6: Age distribution of participants 20-25 years 43.8
26-30 years 10.7
31-35 years 8.9
3640 years 9.8
41-45 years 4.5
46-50 years 8.0
Above 50 years 10.7
No response 3.6
Q7: Gender distribution of participants Female 71.4

2025 - ssaises [30 - A 222

335


https://ssj.org.ly/

daSan duale dlaa — dsalal) LiLdY) Alaa
2025 / 307 bl Sl jlay £y a8
ISSN:3106-1176 https://ssj.org.ly

Male 25.9
No response 2.7

This table demonstrates a high level of awareness regarding the significance of stem cells
among the surveyed medical community, with a notable willingness to participate in stem cell
banking. The demographic data indicate a predominance of female participants and a majority within
the younger age groups. As shown in the chart below:

Stem cell biobanking surviy whitin Libyan
community

The participant's comprehension of a disease or
diseases with which stem cell banking can be...

16.3 The significance of stem cell banking on the changing
lifestyle and how targeted individuals interact with the.

2.70%8 Their tendency or willingness to enroll themselves in
stem cell banking in the future

0.90% I If they were acquainted with the notion of stem cell
banking systems

How familiar they were with the importance of stem
cells in the human body

5.40:

100.0096.00%0.00%0.00%0.00%0.00%0.00%0.00%0.00%0.00%0.00%

H DIDN'T ANSWER mNO MYES

Figure 1.Clustered bar chart showing participant responses to Questions 1 through 5 regarding
awareness of stem cells, familiarity with stem cell banking, willingness to participate in banking,
perceived importance of stem cell banking in changing lifestyles, and knowledge of treatable diseases.
The data reflect strong awareness and positive attitudes among the Libyan medical community.

The sixth question was more about the distribution of participant age by using a five-year
interval to separate participants into seven age groups as shown in table 1.

Table 2. Distribution of Participants by Age Group and Gender

Demographic Variable Category Percentage (%)
Age Group (years) 20-25 43.8
26-30 10.7
31-35 8.9
36-40 9.8
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Demographic Variable Category Percentage (%)
41-45 4.5
46-50 8.0
Above 50 10.7
No response 3.6
Gender Female 71.4
Male 25.9
No response 2.7

The majority of participants were in the 20-25 years age group, and female respondents
constituted the largest proportion of the sample. This demographic profile should be considered when
interpreting the survey results. As shown in the chart below:

AGES HOW ANSWERED THE QUESTIONNIRE

3.6

Above 50 [l 10.7

No response

so—¢) | 45

0.—¢1

¢ [l o8
8.9

Yo-Y)

Age Group (years)

10.7
vo-v. N /38

¥.-v1

Figure 2. Clustered column chart displaying age distribution of survey respondents. The majority of
participants fall within the 20-25 age group, indicating a youthful demographic among the surveyed
medical and veterinary professionals.
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GENDER IDENTITY OF THOSE WHO TOOK
THE QUESTIONNAIRE

MALE
26%

FEMAL
71%

Figure 3. Pie chart showing gender distribution among survey participants. Female respondents
constituted 71%, indicating higher engagement among women in the Libyan medical and veterinary
community.

The final question was to clarify the occupational and educational differences among
participants by dividing them into four categories as shown in table 3.

Table 3. Distribution of Participants by Professional Group

Professional Group Percentage (%)
Medical and paramedical professionals 45.5
Students 42.9
University workers 8.9
Business professionals 0.9
No response 1.8

Medical and paramedical professionals comprised the largest proportion of the sample,
followed closely by students. University

As shown in the chart below:
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Medical and paramedical professionals
comprised the largest proportion of the sample

1.8 No response

0.9 Business professionals

I University workers
O Students
SIS Medical and paramedical professionals
50 40 30 20 10 0

Figure 4.Clustered bar chart showing participant responses to Question 8 Distribution of Participants
by Professional Group

According to the statistical analysis fot the Responses on Regulatory, Ethical, and Economic
Aspects of Stem Cell Biobanks in Libya shown in table 4.

Table 4. A Survey Responses on Regulatory, Ethical, and Economic Aspects of Stem Cell
Biobanks in Libya

Question Response Category Percentage (%)
Q9: Support for establishing stem cell biobanks in Libya [Support 68
Opposed 17
Unsure 15
Q10: Need for strict ethical regulations for stem cell
biobanks Yes 4
No 9
Unsure 17
Q11: Priority ethical concerns for stem cell biobanks Informed consent 82
Privacy/confidentiality of donors 72
Ethical sourcing of stem cells 61
Use in research and treatment 54
Other concerns (e.g., veterinary use) 3
QlZ: Should bioba_nks focus on veterinary medicine inAgree 42
libya for food security?
Disagree 38
Unsure 20
Q13: Veterinary conditions benefiting from stem cell Orthopedic injuries 64
treatment
Neurological conditions 51
Chronic diseases (kidney/liver) 46
Other (e.g., cancer) 3
Q14: Need for legislative framework for biobanks Agree 83
Disagree 10
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Question Response Category Percentage (%)
Unsure 7
Q15: Types of necessary regulations Safety and quality standards 78
Ethical guidelines 68
Monitoring and oversight 62
Public transparency 2
bQi%)?)énllins%?:::tea}szce of increasing public awareness forVery important 75
Somewhat important 18
Not important 7
Q17: Suggested methods to increase public awareness  |Media campaigns 71
Educational programs
(schools/universities) 64
Public forums/discussions 57
Social media outreach 2
Q18: Economic feasibility of stem cell biobanks in Libya |Feasible 63
Not feasible 24
Unsure 13
Q19: Factors affecting economic feasibility Initial investment costs 70
Government funding/support 61
Private sector involvement 54
Public willingness to pay 50
International collaborations 2
Q_20: Out_look_ on the future development of stem Ce”Optimistic 46
biobanks in Libya
Neutral 41
Pessimistic 13
8(23ta nit:ps for successful establishment of stem cell Legislation and ethical frameworks 82
Public/professional education 69
Research and development support 58
Government/private sector
collaboration >4
Healthcare infrastructure investment 1

This table presents a comprehensive overview of participant perspectives on regulatory,
ethical, economic, and practical considerations for the establishment and success of stem cell biobanks
in Libya, highlighting strong support for ethical governance, legislative frameworks, and public
engagement.
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Fig4. Clustered bar chart showing participant responses to Questions 9 through 21 illustrating
participant responses regarding the regulatory, ethical, and economic dimensions of stem cell biobank
implementation in Libya. The results highlight strong support for legal frameworks, ethical guidelines,
veterinary applications, and public education as critical factors for successful integration.

Discussion:

This study provides valuable insights into the awareness, acceptance, and perceptions of stem cell
biobanking among members of the Libyan medical community, with a specific emphasis on veterinary
applications. The findings indicate a relatively high level of awareness (94.6%) regarding the
biological importance of stem cells, which reflects the increasing exposure of Libyan healthcare
professionals to regenerative medicine. Despite this, familiarity with stem cell biobanking as a concept
remains moderate (63.4%), suggesting a need for focused educational efforts.

Notably, 69.9% of respondents expressed willingness to enroll in stem cell banking programs,
while 79.5% recognized the relevance of this technology to contemporary healthcare. These trends
reflect growing acceptance, but they also reveal a knowledge gap that could hinder the practical
adoption of stem cell infrastructure. This gap is especially relevant in Libya, where biotechnology
remains underutilized in both human and veterinary sectors.

The support for establishing stem cell biobanks in Libya (68%)—particularly under strict
ethical regulations (74%)—is a promising indicator of readiness within the professional community.
Importantly, 42% of respondents emphasized the need for veterinary applications, highlighting a
broader awareness of how stem cell therapies can contribute to food security. In countries like Libya,
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where livestock productivity and animal health are essential to the economy, the application of
regenerative treatments in veterinary medicine represents a strategic advancement.

Veterinary medicine stands to benefit significantly from stem cell technologies, particularly in
areas such as orthopedic injuries, chronic organ diseases, and neurological conditions. Among
respondents, orthopedic conditions (64%) and neurological disorders (51%) were identified as the
primary veterinary targets for stem cell interventions. This aligns with global research trends
demonstrating the efficacy of mesenchymal stem cells in treating joint injuries and inflammatory
disorders in animals (Vidal et al., 2020; Harman et al., 2016).

However, the implementation of stem cell biobanks in Libya faces considerable challenges.
While 63% believe the system could be economically feasible, cost-related concerns were common.
High initial investments, limited government funding, and the absence of private sector involvement
were cited as key barriers. These economic limitations must be addressed through national funding
programs, international partnerships, and public-private initiatives.

Legislative and ethical challenges remain central concerns. A strong majority (83%) agreed
on the need for a formal legal framework. Ethical priorities included informed consent (82%), donor
privacy (72%), and the responsible sourcing and use of stem cells. Without clear regulation, Libya
risks inconsistencies in stem cell governance that could erode public trust and hinder scientific
development.

Public awareness also emerged as a critical factor. A total of 75% of respondents emphasized
the importance of educational campaigns to improve societal understanding of stem cell biobanks.
This is especially crucial in the veterinary field, where public misconceptions often delay acceptance
of new technologies. Outreach through media, schools, and professional seminars will be essential in
shaping public perception and encouraging community participation.

The study also highlighted the role of academic institutions and healthcare professionals in
shaping Libya’s biotechnology roadmap. Respondents called for greater collaboration between
government entities, research institutions, and the private sector to support infrastructure
development, training, and knowledge exchange. International examples—such as the Tunisian
Society of Human Genomics—offer viable models for Libya to replicate in establishing a national
genomic database and stem cell bank.

In summary, this study underscores the Libyan medical community’s openness to the
integration of stem cell technologies in veterinary and human medicine, provided that ethical,
legislative, and financial frameworks are well established. There is significant potential to leverage
stem cell research not only to advance clinical care but also to enhance animal health, livestock
production, and national food security. Targeted policy action and sustained investment in education,
regulation, and research are required to transform this potential into practical outcomes.

Conclusion:

Stem cell technology offers a transformative approach to veterinary medicine, particularly in the
treatment of musculoskeletal injuries, chronic diseases, and tissue regeneration. This study assessed
the perceptions of the Libyan medical community toward the establishment of stem cell biobanks,
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with specific attention to veterinary applications. Results revealed strong support for the integration
of stem cell technologies into veterinary practice, with 42% of respondents identifying food security
as a national priority that could benefit from improved animal health through regenerative therapies.
The majority favored the implementation of strict ethical and legislative frameworks and highlighted
the need for professional training, public awareness, and infrastructure development.

Research recommendations: Best Approach for Implementation in Veterinary Medicine
1. Focus on Proven Clinical Applications

o Use stem cells to treat orthopedic injuries and degenerative joint diseases in horses,
dogs, and livestock.

o Support wound healing and inflammatory condition management.
2. Establish Pilot Programs at Veterinary Faculties

o Launch dedicated stem cell units in veterinary colleges, beginning with clinical cases
at teaching hospitals.

o Monitor outcomes to refine treatment protocols.
3. Develop a Veterinary Stem Cell Biobank

o Collect, process, and preserve adipose- and bone marrow-derived stem cells from
healthy animals.

o Create a centralized database of genetic and health records to support research and
therapy.

4. Train Veterinary Professionals

o Conduct workshops and certification programs on stem cell extraction, culture, and
clinical use.

o Include stem cell science in veterinary curricula.
5. Create Standardized Treatment Protocols
o Develop condition-specific protocols approved by veterinary authorities.
o Ensure consistency and safety in clinical applications.
6. Build Regional and International Research Collaborations
o Partner with research centers in Tunisia, Turkey, and beyond to exchange expertise.
o Facilitate technology transfer and staff development.
7. Implement Legal and Ethical Regulations
o Introduce legislation governing stem cell sourcing, consent, and use in animals.
o Ensure ethical oversight of all procedures.
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8. Enhance Public and Stakeholder Awareness
o Launch targeted awareness campaigns for farmers, veterinarians, and policymakers.

o Use media and academic platforms to communicate the benefits and safety of
veterinary stem cell therapies.

This structured approach provides a roadmap for integrating stem cell technology into
veterinary medicine in Libya. It aims to improve animal health, increase livestock productivity, and
contribute to long-term national food security.
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