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General introduction of the procedure and the doctoral student

The presented set of documents and materials related to and proving the validity of the
procedure has been prepared precisely and thoroughly. It fully meets the requirements of the Law
on the Development of the Academic Staff in the Republic of Bulgaria, the Regulations for its
Implementation and is in accordance with Acquisition of Doctorate and Doctor of Science degrees
at the MU - Plovdiv, Regulations of MU-Plovdiv.

Radka Boyuklieva obtained a Master's degree in Pharmacy at Medical University of Plovdiv
in 2021. She worked as a master pharmacist in a pharmacy for one year. Since 2021, she has been
an assistant professor in the Department of Pharmaceutical Sciences, involved in teaching of the
course "Pharmaceutical Technology and Biopharmacy”. By Order of the Rector of MU-Plovdiv
Ne P-546/19.04.2021, Boyuklieva was enrolled as a full-time PhD student at the Department of
Pharmaceutical Sciences with a dissertation title “Bioadhesive microspheres for targeted nose-to-
brain drug delivery”. She is currently performing a specialization in "Pha  aceutical technology
with Biopharmacy" and has participated in several national and international scientific forums.
She is fluent in written and spoken English. She is a member of the Bulgarian Pharmaceutical
Union. By Order of the Rector of MU-Plovdiv Ne P-1020/01.04.2024, the doctoral stadent was



given the right for the dissertation defense. The doctoral student has provided three publications
of scientific articles, related to her dissertation.

Significance of the dissertation to science and practice

The dissertation topic is highly relevant and significant in the field of modern pharmaceutical
technology. Its aim is to develop technological models that would enable drugs to be transported
directly to the brain tissue. This would result in increased efficiency and safety in the treatment of
neurodegenerative discases. These diseases pose a serious health problem worldwide. Designing
polymeric nanocomposite microcarriers with optimal bioadhesive and biopharmaceutical
properties is a significant technological challenge. Successfully achieving this goal is crucial for
developing a convenient and innovative drug delivery system for the nasal administation of drugs
and targeted delivery to the central nervous system. Such delivery systems can be beneficial in
treating neurodegenerative discases.

Understanding of the topic

The literature review focuses entirely on the topic of the dissertation and examines the current
knowledge on the peculiarities of the nasal route of drug administration, the mect  isms of direct
drug transport to the brain, and the delivery of drugs in the CNS competently and thoroughly. In a
logical sequence, two of the most common neurodegencrative disorders, Alzheimer's disease and
Parkinson's disease, are considered, along with the pathophysiological mechanisms underlying
them. The role of oxidative stress and metal ions in the pathogenesis of these diseases is described
in details. The limitations of conventional therapeutic approaches are outlined. The conclusions
also define the main objective of the dissertation, aimed at creating a composite drug-loaded
structure based on a particulate design that combines the advantages of nano- and micro-sized
carriers to achieve effective nose-to-brain drug delivery. The references used comprises of 157
sources, mostly from the last 5-10 years, which indicates that the presented analysis is
contemporary,

Methodology of the dissertation

The research methodology chosen for this dissertation enables the achievement of the set goal
and associated tasks. Well-studied techniques such as the emulsion/dual-emulsion technique,
followed by solvent evaporation and spray drying were used for the formulation of polymer nano-
and micro-structures. Optimal technological conditions for the specific model drug substances and
polymers have been derived through the performed exper entation. A variety of modern
techniques were used to characterize the drug systems obtained including RP-HPLC-UV
quantitative methods, scanning and transmission electron microscopy, infrared spectroscopy,
dynamic light scattering, laser diffraction, and differential scanning calorimetry. The method used
to examine the biological effects of idebenone and deferiprone in composite structures, including
their antioxidant and Fe-chelating properties, as well as their ability to bind to serum albumin are



also well-described. Additionally, the study investigates the mucoadhesive ability of
nanocomposite microparticles in contact with nasal mucosa.

Characteristics and evaluation of the dissertation

The dissertation work includes all the required sections, and its structure fully complies with
the regulations of MU-Plovdiv for obtaining a Doctor's degree. It comprises 122 pages, which are
accompanied by 37 figures, 14 tables, and 1 annex.

The doctoral student's comprehensive liferature review demonstrates a deep understanding of
the topic.

The aim of the dissertation is well-defined, which is to create a drug-delivery system with the
capacity for targeted delivery of idebenone and deferiprone in the central nervous system. To
achieve this goal, seven specific and appropriately defined tasks have been identified.

The materials and methods used are described correctly and in details, which guarantees
accurate and reproducible results.

The resuits of the research are presented in 40 pages, which include 22 figures and 11 tables.
These findings are presented in a logical sequence that follows the purpose and tasks of the
dissertation. The PhD student has analyzed the results thoroughly and concretely, drawing logical
generalizations and conclusions.

Radka Boyuklieva has presented 5 conclusions based on the results of her studies. Her
dissertation has made significant contributions in various scientific-theoretical and original
research directions. The study established the synergistic action in the antioxidant activity of
idebenone and sodium alginate. Furthermore, it is the first time the incorporation of deferiprone
into nano-sized carriers for n 1l application has been demonstrated. It was discovered that the
degree of hydration of the nasal mucosa affects the ability of polymeric « riers to adhere. The
research conducted to determine the capacity of the two model substances included in
nanocomposite microspheres to bind with human serum albumin is particularly innovative.

Assessment of the publications related to the dissertation work

The required documents for the procedure include a list of three referenced in Scopus
publications related to the topic of the dissertation, as well as participation in 11 international and
national scientific forums. R. Boyuklieva's publications and participation in scientific events
demonstrate her dedication and personal contribution to achieving and promoting the results of her
work. She is the first author in all the publications, which proves her significant contribution in
preparing the articles. The journals high impact factor (IF 4.7) and quartile (Q1) are impressive,
and the large number of ¢i* ‘tons so far (16 citations in journals referenced in Scopus) reflects the
relevance and importance of the work presented. Additionally, Boyuklieva is actively involved in
two scientific projects related to the dissertation topic, being a leading researcher in one of them.

1 shared my dissertation recommendations with the PhD student in advance and they were
taken into account. I have no critical remarks about the research and materials presented.



Dissertation summary

The dissertation summary presented consists of 57 pages and includes 12 tables and 32 figures.
It provides an accurate and clear reflection of the findings and contributions of the dissertation,
fully meeting the requirements in the Regulations for obtaining academic degrees and occupying
academic positions at MU-Plovdiv.

CONCLUSION

The presented Dissertation includes scientific and scientific-applied results, which are original
contributions to the science and practice, and meet the requirements of the Law on Academic Staff
Development in the Republic of Bulgaria, the Regulations on Implementation of this Law, and the
Regulations of Medical University of Plovdiv.

The Dissertation shows that Radka Boyuklieva has comprehensive theoretical knowledge and
professional skills in the scientific specialty “Pharmaceutical Technology and Biopharmacy”, as
she demonstrates qualification and skills for independent conduction of scientific research.

Considering the above stated, I confidently give my positive assessment for the conducted
research, presented by the above described Dissertation, Abstract, achieved results and
contributions, and I give my recommendation to the honourable Scientific Committee to award
educational and scientific degree "Doctor" to Radka Petkova Boyuklieva, in doctoral program "
Pharmaceutical Technology and Biopharmacy", field of higher education 7. Healthcare and Sports,
professional field 7.3. Pharmacy.
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