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To THE TEACHING AND SCIENTIFIC COUNCIL OF THE FACW_.....Alf""'"T""7""<ffi~e Au 

ENGINEERING 

To THE COUNCIL FOR INTERDISCIPLINARY AND MULTIDISCIPLINARY 
FIELDS OF THE UNIVERSITY OF KRAGUJEVAC 

At the session of the Teaching and Scientific Council of the Faculty of Engineering, University of 
Kragujevac held on 20.03.2024 (decision number: 01-11924-7) and at the session of the Council for 
interdisciplinary and multidisciplinary fields of the University ofKragujevac held on 16.04.2024 (decision 
number: IV-07-273/9) we were appointed as members of the Commission for writing the report on 
evaluation of scientific basis of the doctoral dissertation proposal entitled: Biomedical Application of 
Green Synthesized Nanoparticles as anti-cancer agents and Nanoparticle-Incorporated Nanofibers 
as potential coating for drug coated balloons and fulfilment of the requirements of the candidate Safi­
Ur-Rehman Qamar and the proposed co-mentors Prof. Dr. Nenad Filipovic and Dr. Marko Zivanovic 
for the preparation of the doctoral dissertation. The doctoral dissertation belongs to the scientific field of 
Biomedical Engineering and Medical Sciences. Based on the information at our disposal, we submit the 
following 

REPORT 

1. Scientific approach to the problem of the doctoral dissertation proposal and evaluation of the 
scientific contribution of the final outcome of the dissertation 

In the proposed draft of the doctoral dissertation, the candidate explained the subject of the research, 
stating the relevance and importance of research into the potential of silver nanoparticles as anti-cancer 
and anti-atherosclerosis agents. 

The rising incidence of such disease necessitates innovative treatment and diagnostic strategies 
to address the related clinical and societal challenges. Advancements in nanotechnology and biological 
sciences have revealed the potential to use focused nanomachines for specific purposes such as 
diagnosis, and therapy. Nanomedicines, which are innovative methods for improving medication 
administration, imaging, and detection techniques, have demonstrated significant potential in addressing 
cardiovascular illnesses i.e., Atherosclerosis. 

Upcoming candidate research will focus on the assessing of potential of silver nanoparticles as 
anti-cancer and anti-atherosclerosis agent while developing a coating material for drug coated ballons. 
The aim of the research is to understand the mechanisms of cancer cells death after exposure to silver 
nanoparticles and its potential application in ballon coating technology. 

A literature review reveals existing gaps in understanding the development of silver 
nanoparticles from plant extracts and their potential in coating technology for drug coated balloons as 
well as anti-cancer and anti-atherosclerosis agents. The dissertation aims to fill the gaps through 
systematic research, using electrospinning technology for coating material. 

These studies will contribute not only to the theoretical understanding of the mechanisms of 
synthesis of nanoparticles and nanofibers but also to potential clinical applications. Such results will 
have a significant scientific contribution in the fields of nanotechnology, cardiology, and molecular 
biology, providing foundations for further research and development of therapeutic strategies. 

Connection with previous research 



1. Qamar, S.U.R., Virijevic, K., Arsenijevic, D., Avdovic, E., Zivanovic, M., Filipovic, N., Ciric, A., 
& Petrovice, I. (2024). Silver nanoparticles from Ocimum basilicum L. Tea: A green route with 
potent anticancer efficacy. Colloid and Interface Science Communications. 59, 100771. 
https://doi.org/l 0.1016/j.colcom.2024.100771 [M22] 

2. Qamar, S. U. R., Spahic, L., Benolic, L., Zivanovic, M., & Filipovic, N. (2023). Treatment of 
Peripheral Artery Disease Using Injectable Biomaterials and Drug- Coated Balloons: Safety and 
Efficacy Perspective. Pharmaceutics, 15(7), 1813. https ://doi. org/ l 0. 3390/pharmaceutics1 5071813 
[M22] 

2. Explanation of the subject, method and goal that convincingly indicate that the proposed topic 
is important for the development of science 

The subject, objectives and hypotheses of this dj ssertation include 

This dissertation aims to propose a sustainable approach to kill cancer cells and provide a new 
coating material for drug coated balloons for the treatment of atherosclerosis and peripheral artery 
disease. This scientific goal will be realized through the following partial goals: 

• Selection of plants having reported anticancer molecules that act as capping agent for silver 
nanoparticles (AgNPs). 

• Biosynthesis of AgNPs using plant extracts i.e., roots, leaves, and stems. 

• Selection of Food and Drug Administration (FDA) approved polymers i.e., Polycaprolactone 
(PCL) and Polyethylene Glycol (PEG) for nanofibers (NFs). 

• Incorporation of synthesized AgNPs into nanofiber via electrospinning techniques. 

• Toxicological studies for assessing the potential of AgNPs as anti-cancer agents. 

• Exploring the toxicological aspects of AgNPs incorporated NFs for their potential use as 
coating material for drug coated balloons to treat atherosclerosis and peripheral artery 
disease. 

Basic hypotheses 

• 

• 

• 

By exposing the cancer cells to biosynthesized AgNPs, the cell viability will decrease in a dose 
dependent manner. 

AgNPs incorporated NFs will release Ag ion in a controlled manner for being used as coating 
material for drug coated balloons to treat atherosclerosis and peripheral artery disease. 

The toxicological studies for AgNPs incorporated NFs will provide information about suitable 
dosage of AgNPs that can be incorporated into NFs for drug coated balloons treat atherosclerosis 
and peripheral artery disease. 

Research methods 

• Characterization of AgNPs and AgNPs-incorporated NFs 
>- UV-Vis spectroscopy 
>- Field emission electron microscopy (FESEM) 
>- Transmission electron microscopy (TEM) 
>- Fourier-transform infrared spectroscopy (FTIR) 



• Cell viability and oxidative stress analysis of cancer cells and normal cells 
~ MTT assay for cell viability analysis 
~ NBt assay for oxidative stress analysis 
~ Nitrite concentration analysis 
~ Glutathione concentration analysis 
~ Real-Time Quantitative Reverse Transcription Polymerase Chain Reaction (qRT-PCR) 
~ Atomic absorption spectroscopy (AAS) for Ag+ ion release from nanofibers 

Outline content of the doctoral dissertation 

1. Introduction 

2. Review of literature 

3. Materials and methods 

4. Discussion 

5. Conclusion 

6. References 

In the Introduction, an overview of the information and literature data of earlier scientific research 
related to the topic of the doctoral dissertation will be presented, and accordingly the goals of this 
research will be defined. The Materials and methods chapter will contain the listed and detailed 
experimental methods used in research. The results will contain displayed results in the form of 
tables, graphics and images. In the Discussion part, the interpretation of the results and their 
comparison with the results of other, related scientific research of recent date will be presented. 
Based on the entire work, appropriate conclusions will be drawn on the examined topic, and will be 
presented in the Conclusions chapter. References will contain a list of literature sources related to 
the scientific research presented in the doctoral dissertation. 

3. Explanation of the dissertation topic, which enables the conclusion that it is an original idea or 
an original method of analyzing the problem 

Based on the presented concept, it can be concluded that there is an interest in a more efficient and 
precise understanding of the potential of silver nanoparticles in the field of biomedical science. The 
doctoral dissertation will contribute to this type of study, given that cancer and cardiovascular diseases 
are the leading cause of death. Further progress in the understanding of overcoming these diseases with 
a new tool will significantly influence clinical research and encourage the development of new therapies 
and treatments for patients with cancer and heart disease. 

The committee concludes that the proposed topic of the doctoral dissertation, with the explained 
subject and objectives of the work, scientific contributions and expected results, resulting from a detailed 
analysis of available scientific papers in a scientific and professional sense, is an original idea. 

4. Compliance of the research subject's definition, basic terms, proposed hypothesis, data 
sources, and analysis methods with scientific criteria wbile adhering to scientific principles in 
the preparation of the doctoral dissertation's final version 

Candidate Safi-Ur-Rehman Qamar will include in his doctoral dissertation all the elements of 
modern scientific research, respecting the basic criteria of science, scientjfjc goals and methods of 
analysis, implementing existing and developing original ideas of scientific research. The candidate will 



check the initial hypotheses in detail, theoretically - by analyzing extensive literature and sources, in 

most cases of recent data, and experimentally. 

In the submitted application of the topic, the candidate used the appropriate terminology from the 

field, which is the subject of the work. The definition of the research subject is aligned with the basic 

terms, proposed hypotheses and research methods. The candidate has demonstrated a strong ability to 

select and analyze literary sources. 

Given that the objectives of the research stemmed from the perceived shortcomings and insufficient 
expression of the problem, the obtained results would represent an original contribution to the research 

field. 

5. Review of the candidate's scientific research work 

Short biography of the candidate 

a) Personal data 

Safi-Ur-Rehman Qamar was born on April 12, 1996, in Faisalabad, Pakistan. He studied Zoology 

at the Government College University Faisalabad, Pakistan. After successfully completing a Bachelor 
of Science in Zoology with a focus on Animal Physiology, Systematic and Biotechnology, he went on 
to complete a Master of Science in Applied Biological Sciences: Environmental Health with a focus on 

nanocomposite applications in treating nosocomial infection at Chulabhorn Graduate Institute, 
Chulabhom Royal Academy Bangkok, Thailand. Since 2021, he has been enrolled as a PhD Biomedical 

Engineering student at the Faculty of Engineering at the University of Kragujevac. He has passed all 
exams required by the curriculum with an average grade of 9. 78 and is working on a dissertation. Safi­

Ur-Rehman Qamar is highly motivated, extremely reliable, and very responsible. He is committed to 
continuous improvement and development. 

b) Scientific research work in M22 journals 

3. Qamar, S.U.R., Virijevic, K. , Arsenijevic, D., Avdovic, E., Zivanovic, M., Filipovic, N., Ciric, A., 

& Petrovice, I. (2024). Silver nanoparticles from Ocimum basilicum L. Tea: A green route with 

potent anticancer efficacy. Colloid and Interface Science Communications. 59, 100771. 
bttps://doi.org/10.1Ol6/ j.colcom.2024. l 00771 [M22] 

4. Qamar, S. U. R., Spahic, L., Benolic, L. , Zivanovic, M., & Filipovic, N. (2023). Treatment of 
Peripheral Artery Disease Using Injectable Biomaterials and Drug- Coated Balloons: Safety and 

Efficacy Perspective. Pharmaceutics, 15(7), 1813. https :/ /doi .org/ 1 0.3 3 90/pharmaceuticsl 50 71813 
[M22] 

5. Ramzan, U., Majeed, W., Hussain, A.A., Qurashi, F., Qamar, S.U.R., Naeem, M., Uddin, J., Khan, 

A., Al-Harrasi, A., Razak, S.l.A. & Lee, T.Y. (2022). New Insights for Exploring the Risks of 

Bioaccumulation, Molecular Mechanisms, and Cellular Toxicities of AgNPs in Aquatic Ecosystem. 
Water, 14(14), 2192. http ://doi.org/I0.3390/wl4142192 [M22] 

6. Qamar, S. U. R. (2021). Nanocomposites: Potential therapeutic agents for the diagnosis and 
treatment of infectious diseases and cancer. Colloid and Interface Science Communications. 43, 
100463. littps ://doi.org/ J 0.1016/ j.colcom.202'1.100463 [M22] 

7. Qamar, S. U . R., & Ahmad, J. N. (2021). Nanoparticles: Mechanism of biosynthesis using plant 

extracts, bacteria fungi and their applications. Journal of Molecular Liquids. 334, 116040. 
https://doi.org/l 0.1016/ j.molliq.2021.116040 [M22] 



8. Ain, N. U., & Qamar, S. U. R. (2021). Particulate matter induced cardiovascular dysfunction: A 
mechanistic insight. Cardiovascular Toxicology. 21, 505-516. https://doi.org/10.1007Is12012-021-
09652-3 [M22] 

9. Qamar, S. U. R., Tanwir, S., Khan, W. A., Altaf, J., Ahmad, J. N. (2021). Biosynthesis of silver 
nanoparticles using Ocimum tenuiflorum extract and its efficacy assessment against Helicoverpa 
armigera. International Journal of Pest Management. 
https://doi.org/I 0.1080/09670874.2021.198·0244 [M22] 

6. A proposal for a mentor/commentator with his references proving that he meets the 
requirements for mentoring 

The commission proposes that the co-mentor of this doctoral dissertation be Prof. Dr. Nenad Filipovic, 
a full professor at the Faculty of Engineering at the University of Kragujevac. 

•References that prove the fulfillment of the conditions for mentoring: 
1. Qamar, S.U.R., Virijevic, K., Arsenijevic, D., Avdovic, E., Zivanovic, M., Filipovic, N., Ciric, A., & 

Petrovic, I. (2024). Silver nanoparticles from Ocimum basilicum L. Tea: A green route with potent 
anticancer efficacy. Colloid and Interface Science Communications. 59, 100771. 
https://doi.org/J 0. I 0 l 6/ j.colcom.2024. l 00771 [M22] 

2. Qamar, S. U. R., Spahic, L., Beno lie, L., Zivanovic, M., & Filipovic, N. (2023). Treatment of Peripheral 
Artery Disease Using Injectable Biomaterials and Drug-Coated Balloons: Safety and Efficacy 
Perspective. Pharmaceutics, 15(7), 1813. htlps://doi.org/1 0.3390/pharmaceuticsl5071813 [M22] 

3. Virijevic K. Markovic, B. J. S., Grujic, J., Jovanovic, M., Kastralo ic, N. Zivanovic, M. Nikolic, D., & 
Filipovic, N. (2023). Electrospun Poly(Lactic Acid)-Chitosan Nanofibers for Wound Healing 
Application. Engineering Proceedings, 31 (1 ), 24. https ://doi.org/l 0.3390/asec2022- I 3785 [M22] 

4. Nikolic, S., Gazdic-Jankovic, M., Rosie, G., Kovacevic, M. M., Jovicic, N., Nestorovic, N., Stojkovic, P., 
Filipovic, N., Milosevic-Djordjevic, 0., Selakovic, D., Zivanovic, M. , Seklic, D., Milivojevic, N., 
Markovic, A., Seist, R., Vasilijic, S., Stankovic, K. M. , Stojkovic, M., & Ljujic, B. (2022). Orally 
administered fluorescent nanosized polystyrene particles affect cell viability, hormonal and inflammatory 
profile, and behavior in treated mice. Environmental Pollution, 305, 119206. 
https:/ldoi.org/10.1016/LenYP-ol.2022.119206 [M22] 

5. Virijevic, K., Zivanovic, M. N., Nikolic, D., Milivojevic, N., Pavic, J., Morie, J., Senerovic, L. , 
Dragacevic, L., Thurner, P. J., Rufin, M. , Andriotis, 0 . G., Ljujic, B., Miletic Kovacevic, M., Papic, M., 
& Filipovic, N. (2024). Al-Driven Optimization of PCL/PEG Electrospun Scaffolds for Enhanced In 
Vivo Wound Healing. ACS Applied Materials & Interfaces. https://doi .org/10. I 021/acsami.4c03266 
[M21] 

The commission proposes that the co-mentor of this doctoral dissertation be Dr. Marko Zivanovic, a 

senior research associate at the Institute for Information Technologies of the University of Kragujevac. 
•References that prove the fulfillment of the conditions for mentoring: 

I. Qamar .U.R .. Virijevic, K., Arsenijevic. D .. Avdovic E. , ZivanoviC, M., Fil ipovic, N. · iric A. & 
Petrovic, I. (2024). ilver nanoparticle · from Ocimum basilicum L. Tea: A green route with potent 
anticancer efficacy. CoHoid and Interface Science Communications. 59, L00771. 
https://doi.org/ I 0.1016/j.colcom.2024. 100771 [M22] 

2. Qamar . U. R., pahic, L. , Beno lie L .. Zivanovic, M., & Filipovic, N. 2023). reatment of Peripheral 
Artery Disease Using lnjectable Biomaterials and Drug-Coated Balloons: Safety and Efficacy 
Perspective. Pharmaceutics, 15(7), 1813. httos://doi.org/ I 0.3390/pharmaceutics 1507 J 813 [M22] 

3. Virijevic, K. Mark vie, B. J. ., Grujic, J., Jovanovic M. Kastrato ic N. Zi anovic M~ Nikolic D. 
& F i.lip~vic. N .. (20~3). Electro pun Poly(Lactic Acid)-Chitosan Nanofibers for' Wo~nd Healing 
Apphcat~~n. Engmeer~n~ :roceed!;ng~, 31(1) 24: .https://doi.org/10.3390/asec2022-13785 [M22] 

4. Z1vanov1c, M.N. Kosanc, J.V., Smit, B., Sekl1c D.S., Pavlovic R.Z. Markovic, S.D. (2017). Novel 
seleno-hydantoin palladium(lf) complex - antimigrato1y, cytotoxic and prooxidative potential on human 
colon HCT-116 and breast MDA-MB-231 cancer cells. Gene Physiol Biophys. 36(2): 187-196. doi: 
I 0.4I49/gpb_20 16036. ISSN: 1338-4325 M23 

5. Virije~ic . ~ .. Zivanovic, M. N., Nikolic. D., Milivojcvic, N .. Pavic, J. , Morie, I., Senerovic, L., 
Dragacev1c L., Thurner, P. J., Rufin, M. Andriotis, 0. G. Ljujic B., MileLic K val:evic, M. Papic M. 



& Filipovic, N. (2024). AI-Driven Optimization of PCL/PEG Electrospun Scaffolds for Enhanced In Vivo 
Wound Healing. ACS Applied Materials & Interfaces. https://doi.org/ I0.1 02 1/acsami.4c03266 [M2l] 

Based on everything mentioned in the preceding sections of this report, the Commission makes the 
following 

CONCLUSION AND PROPOSAL 

Safi-Ur-Rehman Qamar, M.Sc., met all of the requirements for approval of the doctoral 
dissertation preparation. 

The proposal doctoral dissertation is original and scientifically based. The proposed 
methodology for preparing the doctoral dissertation is in accordance with scientific principles. The 
expected results of the doctoral dissertation should represent an original scientific contribution in the 
Biomedical Engineering and Medical Sciences. 

The Commission proposes to the Teaching and Scientific Council of the Faculty of Engineering, 
University of Kragujevac and the Council for interdisciplinary and multidisciplinary fields of the 
University of Kragujevac to accept the proposed topic for the doctoral dissertation entitled: 

"Biomedical Application of Green Synthesized Nanoparticles as anti-cancer agents and 
Nanoparticle-Incorporated Nanofibers as potential coating for drug coated balloons" 

and to approve its preparation to the candidate Safi-Ur-Rehman Qamar. 

The Commission suggests that the co-mentors of the proposed doctoral dissertation be Prof. Dr. 
Nenad Filipovic, Ph.D. Full professor at the Faculty of Engineering, University ofKragujevac and Dr. 
Marko Zivanovic, a senior research associate at the Institute for Information Technologies, University 
of Kragujevac. 

In Kragujevac, 

Date: Thursday, May 16, 2024 

1. 

2. 

3. 

COMMISSION 

Dr. Danijela vetkovic, Assistant Professor - President of the commission 
Faculty of Medical Sciences, University of Kragujevac 
Narrower scientific fields: Human Genetics. 

Dr. Nebojsa · 

Faculty of M dical Sciences, University ofKragujevac 
Narrower scientific fie d: Medical statistics and informatics 

'lJf~~~ 
Dr. Miljan Milosevic, Full Professor - member 

Faculty oflnformation Technologies, Metropolitan University 
Narrower scientific field: Information Technology and systems 




