REVIEW

regarding a competition for the academic position of "Associate Professor” in the field of
higher education in the professional field 4.3. Biological Sciences (Animal and Human
Physiology — Regulation of Physiological Processes), published in the State Gazette No. 32
of 15.04.2025 for the needs of the Department of "Animal and Human Physiology"” of the
Faculty of Biology of Sofia University "St. Kliment Ohridski", with the only candidate being
Chief Assist. Prof. Dr. Milena Keremidarska-Markova, working on a basic employment

contract in the same department.

Reviewer: Prof. Elena Dzhambazova, Ph.D., Faculty of Medicine, Sofia University "St.
Kliment Ohridski*"

As a member of the Scientific Jury for the cited competition, appointed by order No. RD-38-
277/03.06.2025 of the Rector of Sofia University "St. Kliment Ohridski”, I have received all
the required documents and have prepared the review for the competition in accordance with
the Law for the Development of Academic Staff in the Republic of Bulgaria (LDASRB), the
Regulations for its Implementation and the Regulations for the Development of the Academic
Staff at Sofia University "St. Kliment Ohridski".

1. Personal data and professional development of the candidate

The candidate for the academic position of "associate professor” — Chief Assist. Prof. Dr.
Milena Lyubomirova Keremidarska-Markova, was born on September 7, 1988, in Sofia. She
completed her higher education at Sofia University "St. Kliment Ohridski", where she
successively obtained a bachelor's degree in Molecular Biology (2007-2011), and
subsequently a master's degree in Cell Biology and Pathology (2011-2013). Her scientific
career continued with full-time doctoral studies at the Institute of Biophysics and Biomedical
Engineering at the Bulgarian Academy of Sciences, where in 2016 she successfully defended a
dissertation on the topic: "Role of substrate elasticity in the osteogenic differentiation of
mesenchymal stem cells” and received the educational and scientific degree of Ph.D. in

Biophysics.
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After obtaining her PhD, Dr. Keremidarska-Markova began working as a Chief Assist.
Prof. at the Department of Animal and Human Physiology at Sofia University's Faculty of
Biology, a position she has held since 2017. In addition to her teaching engagement, she is
actively involved in research in the field of cell and tissue physiology, the regulation of
physiological processes, the biocompatibility of nanomaterials, and the toxicological evaluation
of new biologically active agents. The candidate also has previous long-term experience (2013—
2022) as a researcher in the "Electroinduced and Adhesive Properties” section of the same
institute at the Bulgarian Academy of Sciences, where she participated in numerous
interdisciplinary experimental projects.

Dr. Keremidarska-Markova is fluent in English and has good computer literacy, including
practical skills in working with analytical and graphical software (MS Office, ImagelJ). Her
professional path shows consistent development within leading academic and scientific
institutions, and the accumulated experience demonstrates her maturity as a teacher and

scientist.

2. Teaching and learning activities

Chief Assist. Prof. Dr. Milena Keremidarska-Markova has been actively and consistently
involved in teaching for 8 years at the Department of Animal and Human Physiology of the
Faculty of Biology at Sofia University "St. Kliment Ohridski". She has participated in the
preparation and training of students from various majors. She has led exercises on animal and
human physiology in the specialties "Molecular Biology"”, "Biotechnologies”, "Biology",
exercises on human physiology in the specialty "Pharmacy”, as well as lectures on animal
and human physiology in the specialty "Ecology and Environmental Protection" — 45 hours
for full-time and 23 hours for part-time study. Documents have been submitted certifying that
Chief Assist. Prof. Milena Lyubomirova Keremidarska-Markova has the necessary work

experience and academic load as a university lecturer in animal and human physiology.

3. Scientific activity

Chief Assist. Prof. Dr. Milena Keremidarska-Markova is the author or co-author of 23
articles in scientific journals with an impact factor (IF) or SJR rank. The scientific output
of Chief Assist. Prof. Dr. Milena Keremidarska-Markova, submitted for participation in the

competition, includes a total of 19 scientific works: 18 original scientific articles published in
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renowned international journals and 1 chapter of a book published by the international
scientific publishing house Elsevier (Academic Press). Of the submitted articles: 10 are in first
quartile journals (Q1); 4 in Q2 journals; 2 in Q3 journals; 2 in Q4 journals. It is particularly
noteworthy that over half of the submitted publications are in first quartile journals (Q1)
according to the Scopus/Scimago classification. Many of the journals have a high impact factor
and international recognition, such as Pharmaceutics (IF 6.5), Oxidative Medicine and Cellular
Longevity (IF 5.1), Cancers (IF 4.5), Toxins (IF 3.9), Journal of Biomedical Materials Research
A (Q1, IF 3.5), Applied Sciences, International Journal of Molecular Sciences, Turkish Journal
of Biology, etc. This is an indicator not only of the high quality and scientific value of the results,
but also of the candidate's ability to work at a level recognized by leading international editorial
boards. Publication in Q1 editions requires not only scientific originality and methodological
precision, but also relevance and significance of the topic in a global scientific context. This
fact demonstrates the candidate's scientific maturity, as well as a sustainable presence in the
most prestigious scientific circles.

Chief Assist. Prof. Dr. Milena Keremidarska-Markova demonstrates a notably diverse
and interdisciplinary research activity, covering cell physiology, biomaterials, nanotoxicology
and molecular mechanisms of cell regulation. Her research focuses on the influence of
physicochemical and biochemical factors on the physiological behavior and differentiation of
different cell types, as well as possibilities for therapeutic applications.

The candidate's scientific work can be concentrated in four clearly defined scientific
areas in which the candidate demonstrates original contributions and applicability of the
results, and which reflect her broad competence in the field of regulation of physiological
processes at the cellular and tissue level.

I. Biomaterials and Tissue Engineering

The candidate develops novel composite surfaces and structures for directed osteogenic
and myogenic differentiation of cells, with the aim of application in tissue engineering. Plasma-
polymerized layers, detonation nanodiamonds, and electrospun nanofibers were used. Original
contributions:

e« A method for functionalization of surfaces with plasma-polymerized hexamethyl-
disiloxane and detonation nanodiamonds used for surface modification was developed,
in which “layer-by-layer” deposition creates a hydrophilic, rough surface, stimulating

the adhesion and osteogenesis of mesenchymal stem cells (articles no. 1-3, 5-6).
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For the first time, it has been shown that ordered electrospun fibers of fibrinogen and
polylactic acid lead to enhanced osteogenic differentiation of mesenchymal stem cells
(article no. 4).

It has been found that polydimethylsiloxane surfaces of different hardness stimulate
myogenic differentiation of C2C12 cells (a model for studying myogenesis) and

primary satellite cells (article no. 8).

A book chapter in the collection "Nanodiamonds: Applications in Biology and Nanoscale

Medicine” (Elsevier, 2015) analyzes surface properties and cellular behavior on DND

composites - a contribution with methodological and applied value.

I1. Biocompatibility and toxicity of nanomaterials
This scientific area unites research on the impact of graphene oxides (GO, GO-NHa,

GO-PEG) on tumor and normal cells, mitochondrial activity and physiology of organs.

Original contributions:

Genotoxicity and mitochondrial dysfunction have been proven upon treatment with
aminated graphene oxides (articles no. 7, 9).
A synergistic antitumor effect between polyethylene glycol-modified graphene oxide
(GO-PEG) for improved biocompatibility and laser near-infrared (NIR) irradiation,
used in therapeutic applications, on colorectal carcinoma cells has been described for
the first time (articles no. 10, 11).
An inhibitory effect of graphene oxide and aminated graphene oxide (GO-NH:) on
hepatic mitochondrial ATPase was established, contributing to the understanding of
subcellular toxic mechanisms (article No. 16).
The effect of graphene oxide on the physiology of the heart, liver and muscle fibers was
studied in an in vivo model (article No. 18) — a contribution with high translational
value, i.e. the data have the potential to be applied outside the laboratory — in medicine,
pharmacy or the regulation of new technologies.

I11. New molecules with antitumor activity and selectivity

The candidate is involved in the application of plant and synthetic molecules with

potential for oncotherapy. Original contributions:

In article No. 17, selective modification of cell adhesion by plant cystatin was
demonstrated — tumor cells responded differently from normal ones.

In a review article (No. 14), a systematic analysis of a synthetic analogue of curcumin
(EF24) with improved pharmacokinetics and potential for antitumor application was

presented.
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IVV. Toxicology of natural toxins and regulatory mechanisms

Original contributions:

* In article No. 13, the effect of a natural neurotoxin ($-N-methylamino-L-alanine,

BMAA), associated with neurodegenerative diseases, on liver enzymes, mitochondria,

and sympathetic innervation was investigated — a contribution to neurotoxicology and

ecophysiology.

« In article No. 15, the role of sirtuin 1 - NAD*-dependent deacetylase (SIRT1), in the

regulation of aging and hormonal balance, with proposals for the use of natural

molecules as activators, was analyzed.

In the reference on the fulfillment of the minimum national requirements for the
relevant scientific field and the additional requirements of Sofia University "'St. Kliment
Ohridski™, indicator B includes six of the submitted articles, which in total carry 117 points
out of the required 100 points, and in indicator D - 12 articles and the book chapter, which
carry 229 points (200 points required).

At the time of application, Dr. Milena Keremidarska-Markova had a total of 201 citations
reflected in Scopus and a Hirsch index (h-index) of 8, which is a serious indicator of active
and sustainable scientific productivity. The citations are mainly in journals with an impact
factor, including Cell Death Discovery, International Journal of Molecular Sciences,
Biomolecules, Polymers, Nanomaterials, Pharmaceutics, Materials Science & Engineering C,
Biomedicines, Toxins, Antioxidants, Cancers, etc. Her publications have been cited by scientists
from the USA, Germany, China, India, Turkey, Italy, the Czech Republic, etc., which
emphasizes the wide international impact of her scientific work. Some of the most cited
articles include: Article in Oxidative Medicine and Cellular Longevity — 51 citations; Article
in Biotechnology and Biotechnological Equipment — 36 citations; Article in Antioxidants — 35
citations; Article in Cancers — 11 citations in less than 2 years. These data highlight the
relevance and timeliness of the candidate's research, as well as its integration into the
international scientific community. There is clear scientific sustainability, high citation
rate and real impact on the development of interdisciplinary fields, such as biomaterials,
cell physiology and toxicology.

According to indicator D for citations, from the reference for the minimum national
requirements for the relevant scientific field, the candidate presents 109 citations for the

competition, or 218 points out of the required 50.
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Chief Assist. Prof. Dr. Milena Keremidarska-Markova has an active, consistent, and
highly effective participation in scientific and project activities at the national and international
levels. She has worked on twelve scientific projects — 4 funded by Sofia University and 8 by
the Scientific Research Fund, one of which is a bilateral academic partnership with China. In
some of them, she participated as an executor and coordinator of experimental activities. In one
of the projects at the Ministry of Education and Science from 2013 on, the topic “Research of
the interaction of biomaterials with living cells for the assessment of their biological
compatibility,” she participated as a project coordinator and specialized for 1 month in
Barcelona.

Her participation in projects for young scientists at Sofia University, within which she
supervises experimental tasks, is also significant. Dr. Milena Keremidarska-Markova has
experience as a supervisor of a graduate student who will defend a master's degree in 2023
on the topic: "Investigation of the influence of water-soluble antioxidants on the in vitro storage

of musk duck (Cairina moschata) sperm".

4. Conclusion and recommendation

After a thorough review of the documents submitted by Chief Assist. Prof. Dr. Milena
Keremidarska-Markova in the competition for the academic position of "associate professor"
in the professional field 4.3. Biological Sciences (Animal and Human Physiology —
Regulation of Physiological Processes), the following objective assessment can be made: The
candidate has an established academic profile, characterized by high scientific and teaching
training, which not only meets, but also exceeds the minimum national and institutional
requirements for the position of "associate professor”. Her scientific output is mature,
purposeful and thematically consistent, focused on several leading and current areas in modern
physiology and biomedicine. Dr. Milena Keremidarska-Markova's work is distinguished by
both methodological innovation and a clear applied focus and translational value. It is
particularly significant that more than half of the scientific articles submitted for the
competition have been published in peer-reviewed international journals from the first quartile
(Q1), which confirms the high quality, relevance and international recognition of her research.
The candidate demonstrates stable development as an independent researcher, with a distinctly
interdisciplinary approach and active engagement in international scientific collaboration. Her
publication profile clearly shows an upward trend in terms of intensity, visibility and scientific

impact.
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Based on the above, | give my positive assessment and recommend to the esteemed
scientific jury that Chief Assist. Prof. Dr. Milena Keremidarska-Markova be elected as an
""Associate Professor' in the professional field 4.3. Biological Sciences, specialty Animal and
Human Physiology - Regulation of Physiological Processes, for the needs of the Department of
"Animal and Human Physiology" of the Faculty of Biology of Sofia University "St. Kliment
Ohridski".

Sofia, 21 July 2025 Reviewer:
[ Prof. Elena Dzhambazova, Ph.D. /
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