








buba
Text Box



REVIEWS 

On the Contest for the Occupation of the Academic Position "Professor" 

Candidate: Assoc. Prof. Victoria Vitkova Vitkova, Laboratory "Liquid Crystals and 
Biomolecular Layers", Institute of Solid State Physics - BAS, 

Reviewer: Assoc. Prof. Georgi Lalev Dyankov, Institute of Optical Materials and Technologies 
– BAS 

In the course of the procedure, the applicant is represented by 

1. Copies of 19 articles addressing the contest 
2. Summaries of these articles in Bulgarian and English 
3. Lists on indicators В-Е according to the Rules for Implementation of ZRAS RB, which 
include: scientific papers - 19, citations - 105, PhD students - 1; participation in scientific / 
educational projects - 11; management of scientific / educational projects - 6; a summary of 
the funds attracted for the projects managed by the applicant. 
4. Full list of citations of publications, list of significant citations; 
5. Completed Table 3 showing fulfilment minimum national requirements addressed by 
Regulations of ZRAS RB, ZRAS-BAS and IFTT; 
6. Certificates for participation in projects, contracts, training of students, graduates, 
doctoral students, etc. 
7. Certificates of significant contribution from the corresponding authors. 
 

All publications submitted by the applicant for participation in the procedure are dated after 
receiving the scientific and educational degree PhD, as well as all the cited articles except 
one. 

The applicant's scientific activity is in the field of physics of soft and living systems, and in 
particular- the experimental study of lipid bilayers as a basic physical model of the biological 
membrane. This is interdisciplinary research that requires in-depth knowledge and skills 
reflecting the complexity of the subject under study. This challenge has obviously been 
realized by the candidate in the past years and I suppose this is the impetus for hard work 
have been done over the years, a part of which I was an eyewitness. I would characterize the 
scientific activity of the applicant as a process of consistent, focused and systematic scientific 
growth over the years, the result of which is the significant scientific achievements that are 
being evaluated today. As have to be expected, this accumulation of knowledge and 
experience should be shared and developed: the applicant is a scientific supervisor of a PhD 
student and a manager of several scientific projects. This growth is supported by several 
specializations in prestigious international laboratories. In recent years, the stay in 
prestigious research centers in France, Russia and the USA has been as invited scientist, 
which is a recognition of the applicant's scientific capacity. 

In addition to his research activity, the candidate has developed teaching activities as a part-
time assistant at the Technical University, as well she has been a supervisor of Bachelor's, 
Master's thesis and PhD student. 



Basic scientific and applied contributions 

Habilitation work 

Habilitation work is a research work or an original scientific achievement, resuming scientific 
facts and providing solutions to major scientific and applied problems. 

The problems that are the subject of this procedure are in the field of soft and living matter 
physics, and in particular: the electrical and mechanical properties of the lipid bilayer. Being 
a major part of the molecular membrane, it defines its structural and functional properties, 
which in turn determine cellular processes. Given this, the importance of the issue is beyond 
doubt. I would like to emphasize the interdisciplinary nature of the problem, which is 
demanding in terms of the amount of knowledge and experimental techniques necessary 
and obligatory to be possessed in order to achieve significant results. 

An illustration of this is the use of digital holographic microscopy to develop a new 
experimental method for the purpose to find the modulus of elasticity of bending of lipid 
membranes. The method was applied to study lipid vesicles. With the new method applied, 
direct measurements of the phase of the complex amplitude of light passing through the 
lipid vesicles were carried out for the first time, and as a result the fluctuations in the 
diameter of each of the vesicles examined were studied. The results are published in 
Opt.Lett. 

New facts have been obtained concerning the formation of cylindrical structures from the 
membrane of quasispherical lipid vesicles in an alternating electric field. Qualitative new 
knowledge about the electro-induced lipid vesicle morphology has been obtained. The 
results are published in Phys.Rev.E. 

New facts have been obtained regarding the dependence of the elasticity of a membrane on 
its surface charge. The modulus of elasticity of bending has been shown to increase as the 
concentration of the negatively charged lipid in the membrane increases. The new 
experimental facts are consistent with the existing theory of electrostatic contribution to the 
modulus of bending of charged lipid membranes. The results are published in Colloids and 
Surfaces A. 

The reverse approach is applied for studying model membranes in saline solutions. The 
specific electrical capacity was first determined by analyzing the deformation of lipid vesicles 
in a variable electric field. The new established experimental facts relate to lower membrane 
capacity, compared to the values obtained for flat phosphatidylcholine bilayer membranes 
and confirm existing theoretical models. New experimental facts address dependences of 
sucrose on the electrical properties of model lipid membranes. In addition to the 
fundamental importance of these results, they also have technological implications for 
clarifying the role of sugars in the natural mechanisms related to plants protection from 
drought. The results are related also to cryo- and bioreservation in a number of industrial 
and medical applications. The results are reported in Colloids and Surfaces A. 

Theoretically expected two-phase heterogeneity in charged lipid membranes has been 
experimentally confirmed. The results are reported in Colloids and Surfaces A. 



The above listed achievements have been reported in 5 scientific publications in the period 
2014-2018, four of them in collaboration with international collectives, two publications in 
category Q1 and three in category Q2. 

The publications, presented outside the habilitation work, confirm the applicant's deep 
interest in the subject, as well as the precise approach in solving each experimental problem. 
The publications represent new experimental facts about: 

1. Mechanical properties of lipid membranes. The research is thorough and 
comprehensive. The results have been reported in 10 of all 14 submissions and 
include: 

a. Investigation the elasticity of bended lipid  membranes with lysolipids and / or 
lipids included in their composition; 

b. Study of the elasticity of bended synthetic lipid membranes in the presence of 
sucrose in the surrounding membrane water 

c. Determination of the bending modulus of stearyl-oleyl phosphatidylcholine 
membranes at different acidity and ionic strength of the aqueous medium. 

d. Determination the elasticity of bending of lipid membranes in aqueous 
solutions of non-sugar sweeteners 

e. The rheology of concentrated (dense) erythrocyte suspensions was 
experimentally investigated for the first time using a combination of steady-
state and oscillatory deformation. 

2. Electrical properties of lipid membranes. The results have been reported in 2 
publications and include: 

a. Determination of the electrical capacity of lipid membranes in aqueous 
solutions of non-sugar sweeteners. The effect of the studied molecules on the 
mechanical and electrical properties of the membrane has been shown to 
differ from the described effect of low molecular weight carbohydrates. 

b. The specific electrical capacity of phosphatidylcholine membranes has been 
determined. The results obtained allow the determination of membrane 
charge times, the transmission of the nerve impulse, and the quantitative 
description of the effect of electric fields on cells.nerve impulse, and the 
quantitative description of the effect of electric fields on cells. 

I would especially like to draw attention to the experimental evidence obtained on the 
importance of cations for the modulation of photoactivity of chloroplast membranes in 
illumination with photoactivating and near-saturation light. The data obtained are very 
useful in modeling the photosynthetic regulation of ion channels and transporters and can 
be applied for the calculation of electrostatic and hydrostructural forces of repulsion 
between membranes. I also want to point out the precise experiments in determining the 
flexural elasticity of membranes using the method of fluctuation spectroscopy. 

Due to their thorough systematic nature, the studies that have been performed, allow to 
make generalizable conclusions about the structural and electrical properties of lipid 
membranes, which are relevant for various applications of liposomes in biophysics, 
pharmacology and biomedical research. 



New results on the elasticity of flexion of lipid membranes with lysolipids and / or lipids 
containing polyunsaturated fatty acids, which are included in the composition, contribute to 
the elucidation of mechanisms in the processes of brain aging and the emergence and 
development of neurodegenerative diseases. 

The investigated electrical properties of membranes are in the base of the processes that 
control cellular signaling and the transmission of nerve impulse. Clarifying the impact of an 
external electric field on the lipid bilayer is relevant to the development and successful 
application of electroporation-based technologies and therapies. 

Dessemination of scientific publications 

Scientometric indicators are evidence of the significance of the results achieved: 

• papers in journals with impact factor and / or impact rank - 35; 11 papers in category Q1, 
13 - in category Q2; 4 - in category Q3; 1 - in category Q4; 6 in Impact Rank publications 
(Scopus and Web of Science); 3 - in conference proceedings; 
• chapters from the monographs - 5. 
• Citations: Total - 343 
• in foreign magazines and collections - 314; in foreign dissertations –29. 
• H-index: 10 
The nature of the quotations also shows the importance of the published results - explicitly 
mentioning the characteristic and valuable in the research provided. No negative rating or 
doubt about reported results, was found. 
Collective publications clearly define the applicant's contribution through appropriate co-
authorship certificates. 
I have no critical comments of the applicant's scientific work or the quality and significance 
of the results and contributions presented. 

My personal impressions date back to Victoria's arrival at the Institute of Solid State Physics, 
and they are about an enthusiastic young woman who is eager and seeking success through 
hard and focused work. Later, during my work abroad, in international forums I came across 
scientists from France who worked with Victoria and, knowing that I am Bulgarian, shared 
their wonderful impressions of her, as well as the successes of the joint Bulgarian-French 
laboratory. These spontaneous opinions are eloquent enough. 
 
Conclusion 
In view of the analysis made above, I believe that the applicant fully complies with the 
minimum national requirements according to the Rules for ZRAS RB, ZRAS-BAS and IFTT. 
 
Therefore, with deep conviction, I propose to the members of the scientific jury for the 
selection of "Professor" in the professional field 4.1 "Physical Sciences", scientific specialty 
"Physics of condensed matter", as announced competition in SG. 61 of 02.08.2019, p. 124 , 
to award to the academic position "Professor" Assoc. Prof. Victoria Vitkova Vitkova.  
 
Date: 14.12.2019     Assoc. Prof. Georgi Dyankov, PhD 




