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By order No. RD-38-277/03.06.2025 of the Rector of Sofia University "St. Kliment
Ohridski", a composition of the Scientific Jury was appointed for the procedure for selecting
"Associate Professor" in the scientific specialty "Animal and Human Physiology - Regulation

of Physiological Processes*.

The competition is attended by a single candidate holding the educational and
scientific degree "Doctor", who for the last eight years has held the position of "Chief
Assistant” in the Department of Animal and Human Physiology of the Faculty of Biology, for

the needs of which the present competition has been announced.

Chief Assistant Dr. Keremidarska-Markova has arranged the materials for the
competition correctly, in accordance with the requirements of the Law on the Development
of Academic Staff in the Republic of Bulgaria and the Regulations on the Terms and
Procedure for Acquiring Scientific Degrees and Holding Academic Positions at Sofia
University "St. Kliment Ohridski", which allows me to accurately and objectively characterize

her scientific, applied scientific and pedagogical activities.

ANALYSIS OF THE CAREER PROFILE OF THE CANDIDATE CHIEF ASSISTANT DR.
MILENA KEREMIDARSKA-MARKOVA

Milena Keremidarska was born on September 7, 1988 in Sofia. She received her
Bachelor's degree in Molecular Biology in 2011 at Sofia University "St. Kliment Ohridski".
Two years later, Milena obtained her Master's degree in Cellular Biology and Pathology at
the same University. In 2013, immediately after completing her Master's degree, Milena
Keremidarska started working as a biologist at the Institute of Biophysics and Biomedical
Engineering - BAS, where she was involved in growing cell cultures and conducting

experiments with them. As a result of her strong motivation and interest in research and after



winning a competition, Milena Keremidarska was enrolled as a full-time doctoral student at
the same institute of BAS under the supervision of Assoc. Prof. Natalia Krasteva.

Milena Keremidarska-Markova defended her PhD thesis on the topic "Role of
substrate elasticity in the osteogenic differentiation of mesenchymal stem cells" in 2016,
thereby obtaining the educational and scientific degree "Doctor" in the scientific specialty
"Biophysics™".

Since 2017 and currently, Dr. Keremidarska-Markova is a Chief Assistant at the
Department of Animal and Human Physiology at the Faculty of Biology of Sofia University
"St. Kliment Ohridski"“.

The analysis of the candidate's career profile shows that she possesses the

necessary work experience, skills and qualifications in relation to the announced competition.

GENERAL DESCRIPTION OF THE MATERIALS SUBMITTED

All documentation in the competition for the academic position of Associate Professor
has been submitted to the members of the Scientific Jury by the candidate within the

deadline.

EVALUATION OF TEACHING AND EDUCATIONAL ACTIVITIES

Chief Assistant Milena Keremidarska-Markova actively participates in the education
of students at Sofia University "St. Kliment Ohridski*.

The presented academic record of Dr. Markova's academic workload over the last
four years shows a total academic workload of 2407 hours and 1657 hours of classroom
work.

Dr. Keremidarska-Markova was the scientific supervisor of a graduate student who

successfully defended his master's degree at Sofia University.

In conclusion, the teaching activity of Chief Assistant Keremidarska-Markova
significantly exceeds the required number of hours of 360 hours per year for a non-habilitated

lecturer.

EVALUATION OF PROJECT ACTIVITY

The submitted reference shows the candidate's participation in 10 national and 1
international projects. Dr. Markova is the head of one research grant and a member of the
working group of 10 grants, 6 of which are funded by the Scientific Research Fund, and 2

are financially supported by National Scientific Programs. The project’s activity proves the



candidate's scientific qualities and her desire to participate in scientific research.

EVALUATION OF SCIENTIFIC PUBLICATIONS AND ORIGINAL SCIENTIFIC
CONTRIBUTIONS

After thoroughly reviewing the materials submitted by the candidate in the
competition, | can confidently state that her strong point is her research activity. The very
good scientific production that Keremidarska has at the Institute of Biophysics and
Biomedical Engineering of the Bulgarian Academy of Sciences, she continues and further
develops after the defense of her doctoral thesis. Dr. Keremidarska-Markova has 23
published articles in journals with an impact factor or impact rank, almost half of which (40%)
are in journals with the highest quartile Q1. In addition, she has a published chapter in the
book "Advances in Planar Lipid Bilayers and Liposomes" - published by Elsevier, where she
is the first author, two publications in refereed journals and four articles published in
proceedings of international conferences. Dr. Keremidarska-Markova has delivered one
sectional lecture on a conference, and participated with 30 poster presentations in scientific

forums.

In the competition for "Associate Professor", the candidate participated with 19
scientific articles, 7 of which are published in the highest quartile Q1 journals, and 3 articles
were published in journals with quartiles Q2, Q3 and Q4, respectively. Three of Dr.
Keremidarska-Markova's publications have an impact rank. The fact that the candidate is the
first author in 42% of the publications with which she patrticipated in the competition for

"Associate Professor" is very impressive.

Dr. Milena Keremidarska-Markova's research work is characterized by developments
in the field of biomedical engineering and experimental physiology. The identification of
biomaterials that provide appropriate cell attachment, proliferation and functions is crucial for
tissue engineering and cell therapy. Recently, there has been growing interest in functional
organic/inorganic composites, where a small amount of nanomaterial provides better
physicochemical properties necessary for cell attachment, growth and differentiation. On the
other hand, combining the unique properties of organic and inorganic components within a
single material at the nanoscale level makes nanocomposites attractive for the next

generation of biocompatible materials.

A methodological contribution of Dr. Keremidarska-Markova is the advanced method

for synthesizing composite biomaterials from plasma-polymerized hexamethyldisiloxane and



detonation nanodiamond particles (DND) for controlling the surface properties of biomaterials
with potential for application in tissue engineering, as well as for controlling the biological
response of cells cultured on them. When comparing the two approaches for integrating DND
particles into the polymer matrix, namely the pre-mixing of the two components, followed by
plasma polymerization, and layer-by-layer deposition of the organosilane polymer and DND,
Dr. Keremidarska found that the subsequent deposition generates hydrophilic composites
with a rougher surface compared to the products of the pre-mixing. The obtained data are
original and show that these properties make the composites more suitable for attachment,
growth and functions of the osteoblast-like cell line MG-63, as well as mesenchymal stem

cells, suggesting the possibility of their future application in bone tissue engineering.

Currently, with the development of tissue engineering, the concept of biocompatibility
of materials includes not only the requirement for the absence of toxicity and undesirable
side effects of materials in contact with living tissue, but also the presence of properties that
facilitate the integration of the material with natural tissue, as well as the provision of the
necessary conditions for the launch of the biological system's own repair mechanisms for the
purpose of complete tissue repair. An original scientific and applied contribution of Dr.
Keremidarska-Markova is the successfully induced osteogenic and myogenic differentiation
of various undifferentiated cells through variations in the physicochemical properties of newly
synthesized biomaterials. Directed osteogenic differentiation has been achieved in the
cultivation of stem cells in three-dimensional composites with ordered nanofibers. It has been
shown that various variations of organosilicon polymer-based materials with elastic moduli
in the MPa and GPa range are suitable substrates for osteoinduction in human adipose-
derived mesenchymal stem cells, which promote the secretion, organization and subsequent
mineralization of extracellular matrix by the cells. The same PDMS substrates have been
shown to be suitable for biomaterials supporting the myogenic differentiation of mouse
myoblasts from the C2C12 cell line and primary mouse myoblasts derived from satellite cells,
which are stem cells with a key role in the regeneration of skeletal muscle tissue. The
advanced approach used by Dr. Keremidarska-Markova to create biomaterials improves not
only their biocompatibility, but also supports the successful regeneration of damaged skeletal

and muscle tissue.

For the first time, data have been obtained on the effects of the combination of
polyethylene glycol modification and near-infrared laser irradiation of graphene oxide on the
contractility of isolated frog hearts, as well as on the activity of two rat liver enzymes -

mitochondrial ATPase and diamine oxidase. The studies conducted show that the



combination of chemically modified nanoparticles with irradiation can be used to control

various biological functions at the organ, cellular and subcellular levels.

Another study with fundamental contributions is the new data obtained on the toxic
consequences of the neurotoxin B-N-methylamino-L-alanine, produced by cyanobacteria, at
the organ and subcellular level. It was found that this neurotoxin significantly alters the activity
of key liver enzymes such as mitochondrial ATPase and semicarbazide-sensitive amine

oxidases.

Original results were obtained by studying the effect of a new recombinant cystatin
dgECP1 and its mutant form, dgECP1m1, on the adhesive behavior of two mammary gland
cell lines: the cancerous MDA-MB-231 and the normal, MCF-10A. For the first time, it was
found that dgECP1 enhances the attachment of breast cancer cells and induces cell
aggregation, which is more typical for normal breast cells, and conversely, suppresses the
adhesion of cancer cells when added to the medium. At the same time, both phytocystatins
almost do not change the adhesiveness of normal cells, indicating the higher sensitivity of
cancer cells to both cystatins, which makes the plant cystatin dgECP1 a potential candidate

for inclusion in further and in-depth studies of anticancer strategies.

In conclusion, Dr. Milena Keremidarska-Markova's research profile is in the field of
regulation of physiological processes and biomedical engineering. Her research on newly
synthesized biomaterials aimed at the regeneration of damaged tissues, as well as the

development of effective anti-cancer strategies, is significant.

PUBLICATION IMAGE OF THE CANDIDATE

Dr. Markova has provided a reference for 109 citations without self-citations, all by
foreign authors, which shows the significance of her scientific research. Dr. Keremidarska-

Markova's citation index is h = 5.

FULFILMENT OF THE REQUIREMENTS FOR THE ACADEMIC POSITION OF
"ASSOCIATE PROFESSOR" AND CORRESPONDENCE WITH THE CANDIDATE'S
DATA

Chief Assistant Dr. Milena Keremidarska-Markova exceeds the minimum
requirements of the quantitative criteria for holding the academic position of "Associate

Professor" and the additional requirements of Sofia University "St. Kliment Ohridski" in all



indicators. | have summarized the quantitative criteria and their correspondence with the

candidate's data in the table presented below:

Requirements for | Indicators of the
Group of HIGHER EDUCATION FIELD 4. Natural the academic candidate for the
indicators | sciences, mathematics and computer position of academic
science "Associate position
Professional Field Professor" "Associate
4.3. Biological Sciences Professor"
A Indicator 1 50 50
Indicator 2 - -
B Indicators 3 or 4 100 117
r Sum of indicators 200 229
from 5to 10
i Sum of points in indicator 11 50 218
TOTAL 400 614
CONCLUSION

The summarized and analyzed data show that Chief Assistant Dr. Milena
Keremidarska-Markova is a well-established University teacher with a high teaching
workload. As a teacher, she actively and competently participates at all levels of the
educational process. The contributions of her scientific research are both fundamental and
methodological in nature, which is why | highly evaluate the research activities of the
candidate.

Senior Assistant Markova fully meets the conditions set by the Law on the
Development of the Academic Staff in the Republic of Bulgaria and the Regulations of Sofia
University for its implementation regarding holding the academic position of "Associate
Professor”.

Everything said so far gives me the reason to vote positively and with conviction to

propose that Chief Assistant Milena Lyubomirova Keremidarska-Markova, PhD be elected



by the Faculty Council to occupy the position of "Associate Professor" in the scientific
specialty "Animal and Human Physiology" at the Faculty of Biology of Sofia University "St.
Kliment Ohridski”.

26.07.2025 Reviewer:

(Prof. Reni Kalfin, PhD)



