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REVIEW

In the announced competition for the academic position " ASSOCIATE
PROFESSOR" for the needs of the Department of Chemical Sciences, Faculty of Pharmacy,
MU - Plovdiv, participates only one candidate - Nikolina Petkova Milcheva, PhD, who
currently holds the position - Chief Assistant Professor in the same department.

The competition for the academic position of "Associate Professor" was announced in
compliance with regulatory requirements and those noted in the Regulations for the
development of academic staff at MU-Plovdiv.

The candidate meets the requirements for holding the academic position "Associate
Professor":

¢ Holds an educational and scientific degree of doctor.

« The required number of publications equivalent to a habilitation thesis is provided.

* The required number of original research publications is also provided.

* Has the necessary teaching experience as an assistant.

I am going review the information provided by the candidate in accordance with the uniform
state requirements and the Regulations for the development of the academic staff at the
Medical University - Plovdiv.

I. Analysis of the candidate's career profile

Dr. Nikolina Milcheva was born on July 27, 1979 in the town of Kardzhali. In 2001 she
completed her higher education, Master of Organic Chemistry, Teacher of Chemistry and
Chemical Technology, at Plovdiv University "Paisii Hilendarski". Since 2009 she has been a
PhD student at the same university, developing a dissertation on "Computer modeling and
experimental study of phase equilibria in systems promising for the development of lead-free
solders". After successfully defending her dissertation, in 2013 she obtained the educational
and scientific degree "Doctor" in "Inorganic Chemistry".

Her work experience began in 2002 at the Institute of Canning Industry - Plovdiv, as
Assoc. third degree. In 2011 she entered as an assistant at the Medical University - Plovdiv,
and from 2016 until today she is a Chief assistant at the same university.

Dr. Milcheva increases the level of her professionalism through systematic participation in
additional postgraduate courses, specializations and mobility of young scientists, such as
"Applications of Ti20" and "Nanalloys" at the University of Olu; Experimental work -
metallographic, calorimetric and microscopic analyses at Masaryk University; Experimental
work with diffusion pairs, metallographic and microscopic analyses at Paul-Cézanne
University. In 2004, she completed a non-clinical specialization in Food Chemistry at the
University of Georgia, USA.



The analysis of the biographical data clearly highlights the systematic, consistent and
professional development of the candidate, going through all stages of growth as a teacher
and researcher.

II. General description of the materials submitted in the competition

In the competition for "Associate Professor", Ch. Ass. Prof. Nikolina Milcheva has
presented 31 full-text scientific publications, 4 of which are substitutes for monographs,
abstracts of dissertations for the acquisition of ONS "Doctor", and a chapter of a book. 25 of
the presented publications are referred to Scopus and/or the Web of Science. The accumulated
total impact factor (IF) of the articles included in the competition is 38.37. Six of the present-
ed publications were in unreferred journals with scientific review, or in edited collective vol-
umes from international conferences held in Bulgaria and abroad.

Ch. Asst. Prof. N. Milcheva presented evidence for participation in a total of 8 national
and 4 international scientific and educational projects, which exceeds the requirements of the
Regulations for the growth of the academic staff of MU - Plovdiv.

In the attestation sheet, presented for the period 2016-2018, Dr. Milcheva received a very
good grade, according to the attestation indicators of MU-Plovdiv.

II1. Evaluation of the scientific works of the candidate for overall academic development

V' General characteristics of the scientific production and publishing activity

The scientific production which Ch. Asst. Prof. Nikolina Milcheva introduce in the
competition for "Associate Professor" is serious. The candidate's research activity is focused
in the field of physicochemistry. The emphasis is on kinetics, electrochemistry, colloid
chemistry, thermodynamics, thermochemistry, and the application of spectrometric
techniques. The performed research can be divided into two large groups - synthesis and
modification of alloys, and extraction techniques and spectrophotometric determination of
metal ions. I accept and appreciate the merits of the scientific and applied contributions
mentioned in the author's reference, as follows:

Contributions of a scientific nature:
They are related to the synthesis and characterization (by applying different

approaches) of multicomponent alloys with different composition and purpose.

* Alloys with different purpose have been synthesized:

- ternary alloys Ni — Sn — Zn and Ni — Sn — Bi for high temperature solders;

- lead-free solders with nano- or micro-dimensions of several types of three-
component systems: Cu (II), Bi (III), Sn (II); Cu (II), Bi (III), Sb (III); and Cu (II), Bi (III), Zn
(1D);

- multicomponent alloys, including Al, Cu, Sn, Bi, Nd, and having industrial
application;



- ternary bulk alloys and strips with Al — Si — Zr system.

Thermodynamic evaluation was performed by applying the CALPHAD (CALculation of
PHAse Diagrams) method to phase diagrams. For this purpose, several ternary alloys (Fe-B—
V; Fe-B-Si; Fe-B-T; Ag-Sn—Zn) and their binary subsystems were used, the latter being
optimized on the basis of experimental, thermodynamic and topological data. as well as
theoretical calculations. The approach of describing pure elements, binary compounds and
phase solutions (SGTE Pure Element Database) is applied.

For the first time, when optimizing the Ag-Sn—Zn system, the solubility of the third
element in the respective binary system was taken into account (Zn solubility in Ag—Sn
intermetallic phases and Sn solubility in Ag—Zn phases).

+ Thermochemical studies using DTA (Differential Thermal Analysis) and DSC
(Differential Scanning Calorimetry) calorimetric approaches.

A number of systems have been studied, such as Ni-Sn—Zn, Ni-Sn-Bi, Al-Si—Zr and Al-
Cu—Nd, which temperatures of ternary eutectic reactions have been determined. Liquidus
temperatures, enthalpies, etc. have been registered for some of them.

« An experimental approach was used to study phase diagrams by applying optical and
electron microscopy. As a result, new isothermal cross sections of phase diagrams are
constructed; the formation of two newly discovered Ni — Sn — Zn three-component
compounds has been proven; microstructures of band samples from the Al — Si — Zr system
were found.

« Kinetic studies of Al — Si — Zr ternary alloys were performed by thermogravimetric
analyzes. The rate constants of the past processes are calculated. For the first time, the
activation energy of the two oxidation stages at four different temperatures was calculated.

« Microhardness has been determined for several different systems and some of their
phases.

The research related to the modification of alloys, with medical application, are a
significant part and given a dignity of the scientific contributions.

« Aluminum substrates have been modified by anodizing a technical aluminum alloy with
subsequent deposition of silver.

« Corrosion resistance was studied using potentiodynamic scanning.

« Biocompatibility tests with mouse and human fibroblasts have been performed and cell
survival has been shown to co-cultivate with modified specimens.

- Antibacterial activity was found against gram-negative (Escherichia coli) and gram-
positive (Bacillus cereus) bacteria, with the highest anode films with electrodeposited silver.

A significant part (about 35%) of the research focuses on two different approaches to the
extraction of metal ions and their subsequent spectrophotometric determination. Scientific
contributions in this aspect of research includes the application of classical liquid-liquid
extraction systems and extraction at the coagulation temperature.

Contributions of an applied nature:

o There are many contributions with a strong applied character in the scientific produc-
tion presented by Dr. Nikolina Milcheva:

e The importance of the research concerning the extraction methods was emphasized,
analyzed and proved. Particular emphasis in this activity is the development of new "green"



spectrophotometric methods for the determination of total vanadium, copper, as well as their
simultaneous analysis with the TAN method. They were successfully applied in many anal-
yses - of natural waters, water from the water supply network, pharmaceuticals, aluminum
alloys, catalysts and others.

e The applied nature of the experiment for synthesis of alloys was clearly expressed. A
new method for obtaining nano- and micro-sized lead-free precursors has been successfully
applied, which creates a prospect for limiting use of environmentally hazardous lead-
containing solders. This provides an opportunity for the introduction of lead-free production
in the field of electronics, automotive industry and other important industries.

e A new database (Iron Alloy Database) of boron-containing steels (including third ele-
ment V, Si or Ti) has been created. It launched a thermodynamic database with thermodynam-
ic-kinetic models, providing information on the hardening of steels, which has important ap-
plications in the processes of continuous casting in real time.

e Part of the presented experiments are related to rare earth elements, and the theoretical
knowledge gained from them has a significant contribution to the development and
modification of light alloys. Another important aspect is the knowledge of the kinetics of
oxidation of certain alloys, which justifies their possible application as corrosion-resistant
materials in the automotive, marine and other industries.

e Direct connection with the scientific directions of MU-Plovdiv and high-value applied
contribution are the results of the modification of alloys, with medical application. These
include corrosion tests, biocompatibility tests and antibacterial activity, which prove the
reliability of these materials for use in medical practice.

I consider as the greatest contribution the consistency and systematicity of the research,
which began with the development of a dissertation, continued with the accumulation of
new and more diverse data and created conditions for connecting with the formulation of
biomaterials, thus providing new, up-to-date scientific information.

V' Scientific activity - dissemination and application of the scientific and practical
achievements of the candidate among the scientific community

In addition to the presented publications, Ch. Asst. Prof. Nikolina Milcheva actively
participates in nine national and sixteen international scientific forums, where she presents to
the scientific community the results of her personal / collective research. The candidate in the
competition for "Associate Professor" has attached as evidence programs of scientific events,
as well as for some of them certificates of participation.

v’ Participation in the implementation and management of projects

For the period 2004 - 2019 Dr. Milcheva participated in eight national and four
international research projects. The full-text publications presented in the competition are
thematically related to most of the research projects. I guess the main experimental work
included in the candidate's doctoral dissertation has been done on one of them.

V' Guide for PhD students



Ch. Asst. Prof. Nikolina Milcheva has participated as a consultant, supporting the acquisition
of theoretical knowledge and practical skills by a PhD student who defended his doctoral
thesis in 2012 at the University of Plovdiv "Paisii Hilendarski".

IV. Evaluation of the monographic work or equivalent publications submitted for
participation in the competition for " Associate Professor"

One of the main requirements for participation in a competition for "Associate Professor"
is the presentation of a monograph or a corresponding number of scientific publications
equivalent to one monograph. In this aspect, the candidate meets the requirements set out in
the Regulations for the development of the academic staff of MU - Plovdiv, providing a total
of 4 scientific articles published in international journals, all with quartile Q1, respectively
carrying 25 points to meet state requirements for habilitation work. The assessment of the
equivalence of a monograph also depends on the nature of the research and the significance of
the results obtained, which I will focus on. Examining the 4 scientific publications provided,
the highlights of the above-mentioned scientific and applied contributions to the candidate's
work are clearly outlined. The attached articles follow in chronological order the development
in the scientific activity of Dr. Milcheva:

1. Development of affordable and cost-effective methods for extraction at coagulation
temperature and subsequent spectrophotometric determination of ions. Defining the accuracy
of the applied method by using reference materials. Overall evaluation according to the Index
of Green Analytical Procedures.

2. Synthesis and study of the properties of alloys. Tracking changes in the composition of
binary alloys by including trace amounts of a third element in order to modify their functional
properties. Characterization of bulk alloys and bands by conducting kinetic, thermochemical
studies, optical and electron microscopy.

3. Modification of alloys with potential medical application. Production of biomaterials
by applying a specific method for modification with silver anodized aluminum substrates.
Characterization of the obtained material by scanning electron microscopy, potentiodynamic
scanning and bioassay with human fibroblasts and mouse NIH / 3T3 cells. As a result, it has
been proven that the performed modification significantly improves the biocompatibility of
the material and provides it with potential for biomedical application.

[ evaluate the results of the presented research as having a high potential for application in
important areas of human activity, such as economics and healthcare / medicine. It is
extremely important to prove the used procedures as being environmentally friendly (Index of
Green Analytical Procedures), as well as to verify and prove the high accuracy of the obtained
data. This gives me reason to appreciate the results obtained by the candidate, which in time I
hope will continue to be expanded and supplemented.

In conclusion, I definitely accept the presented 4 scientific articles published in
international journals, both in number and volume, and as content equivalent to

habilitation work.



V. Reflection (citation) of the candidate's publications in national and foreign literature

(publication image)

The presented lists of citations of the scientific production used in the competition are
divided into three parts, and in general I can appreciate:

- Cited in scientific journals, referenced and indexed only in SCOPUS - here is a list of
12 included articles, many of which are cited in scientific papers with high IF. Through them, the
candidate collects a total of 106 points, with the required 50 points according to the Regulations
for the growth of the academic staff of MU - Plovdiv.

- Citation in monographs and collective volumes - one such article has been found.

- Citation and reviews in unreferred editions - one review in BIO Web of Conferences
2021.

VI. Comprehensive, quality assessment of teaching and teaching activities, incl. scientific
guidance of students, doctoral students, postgraduates

One of the main requirements for the academic position of "Associate Professor" in
universities is the quality and quantity of her teaching activities, providing a high educational
and scientific level for students. The evaluation of this activity of Ch. Asst. Prof. Milcheva is:

1. Average annual workload for the last 3 academic years (presented in the academic
transcript) is 440 hours, with a standard decision of the Academic Council of MU-
Plovdiv - 360 hours (Average annual workload according to the attached certification
card - 125%).

2. Teaching activity in preparatory courses in chemistry in Bulgarian and English.

3. Participation in textbooks - 4 pieces in co-authorship with colleagues from the
Department of Chemical Sciences at MU-Plovdiv ("Tests in General and Inorganic
Chemistry" 2018; "Laboratory Exercises in Physical Chemistry and Colloid
Chemistry" 2019; "Tests in General and Inorganic Chemistry" , second revised and
supplemented edition »2020;» General and inorganic chemistry - protocol notebook
»2020).

4. Prepared program in the elective discipline Bioinorganic Chemistry.

5. Administrative Assistant of the Department of Chemical Sciences for the period from
01.12.2016 to 01.01.2021.

6. Chairman of the commission for opening a box for opinions and suggestions by
students majoring in Pharmacy, regarding their quality of education.

The information provided by the candidate about her teaching activity corresponds to the
requirements for workload, and engagement in the teaching process and raising the level of
awareness of students by providing textbooks.



VII. Critical remarks and recommendations

In essence, I have no critical remarks on Ch. Asst. Prof. Milcheva, I even think she deserves
compliments for the very good structuring and completeness of the presented documentation
and information, which facilitates the work of preparing a review.

VIII. General assessment of the candidate's compliance with the minimum national
requirements under Art. 2b, para. 2 and 3, respectively to the requirements under Art.
2b, para. 5 of ZRASRB and the specific requirements for MU - Plovdiv by directions
and for units with / without clinical activity, defined in the Regulations for academic
development at the Medical University - Plovdiv.

Based on the submitted by Ch. Asst. Prof. Nikolina Milcheva documents, and in view
of the mandatory quantitative criteria and scientometric indicators, according to the
Regulations for holding academic positions at MU-Plovdiv, I consider that the candidate
meets the minimum national requirements and can take the academic position of "Associate
Professor".

With a minimum score of 1030 points, the total number of points of the candidate is
1736.67. Ie the candidate significantly exceeds the mandatory minimum requirements - in
terms of publication activity, citations, project and teaching activities.

IX. Conclusion - meets / does not meet the mandatory and specific conditions and
scientometric criteria - for the academic position "ASSOCIATE PROFESSOR"

Based on the analysis of the provided documents and information, covering the activities of
the candidate in the aspects of teaching, research and the effectiveness of efforts to upgrade
knowledge and experience that meet the regulatory requirements and requirements of the
Regulations for the development of academic staff in MU-Varna, I would like to offer to the
Honourable Scientific Jury my assessment that Dr. Nikolina Milcheva deservedly can hold
the academic position of "Associate Professor" in the Department of Chemical Sciences,
Faculty of Pharmacy at the Medical University of Plovdiv.
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