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General presentation of the procedure and the PhD student
The presented set of materials on paper and electronic media is in accordance with
the requirements specified in the DASRBA, the Regulations for the
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implementation of the DASRBA and art. 115 (1) of the Procedure for the
acquisition of the educational and scientific degree " Philosophy Doctor" in MU -
Plovdiv from the Regulations of the MU - Plovdiv and includes the following
documents:

 Order No. R-613/17.03.2023 for enrollment in independent training with

academic supervisor Prof. Dr. Ivan Filipov;

» Transcript-excerpt from protocol No. 8/19.10.2023 from the meeting of the

SC with a positive decision on readiness for defense;

» Order No. R-3277/10.11.2023 for deduction with right of defense within

one year;

» Autobiography in European format with the doctoral student's signature;

« Record of a successfully passed exam in the specialty (doctorate

minimum);

» Dissertation work;

» Abstract;

« List of scientific publications on the subject of the dissertation, signed by

the doctoral student;

» Copies of scientific publications;

« List of participations in scientific forums;

» Declaration of originality and authenticity of the attached documents;

« Copy of a diploma for the master's degree;

Brief biographical data

Dr. Nikolay Maksimov Simeonov completed his secondary education at the High
School of Mathematics "Acad. Kiril Popov" in 2010 and in 2018 his higher
education at MU Plovdiv, Faculty of Dental Medicine. Since December 2018, he
has been an assistant professor at the Department of Operative Dentistry and
Endodontics at the MU Plovdiv, FDM. In November 2020, he was enrolled as a
specialist at the Department of "Operative Dentistry and Endodontics", FDM, MU-
Plovdiv. The doctoral student is fluent in English and good in German. Since
March 2023, he has been enrolled as a doctoral student of independent training. He
is the course supervisor for the 2021-2027 graduating class. In 2021 and 2023, he
participated in an Erasmus + exchange in the city of Montpellier, France and the
city of Wroclaw, Poland, for the purpose of teaching and learning.



Doctor Nikolay Maksimov Simeonov actively participates in the teaching process,
by: teaching students according to an established curriculum, participating in the
lecture program as a lecture assistant, conducting continuous and ongoing control
of the students' theoretical preparation, participating in the preparation of
knowledge control tests and in conducting of semester and state exams.
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Dr. Nikolay Maksimov Simeonov works actively with prominent students. He has
excellent social, organizational and technical skills. Dr. Nikolay Maksimov
Simeonov is a member of the Bulgarian Dental Union, Union of Scientists in
Bulgaria, Bulgarian Scientific Society of Dental Medicine.

Actuality of the topic

The topic of the dissertation work of Dr. Nikolay Maksimov Simeonov with
scientific supervisor Prof. Dr. Ivan Filipov, PhD is current and dissertable. It is
focused on dentin changes after Er:YAG laser preparation and the potential to
interact with gold standard adhesive systems in terms of adhesive layer
morphology. The increased acidity, the absence of a smear layer and the specific
micromorphological characteristics of dentin prepared with a high-energy laser
give rise to the need for experimental and clinical studies. In this regard, the
chosen topic, the obtained results, conclusions and recommendations to the dentists
are justified and provide practical guidelines based on scientific evidence.
Knowing the problem

The presented dissertation contains 165 typewritten pages, illustrated with 49
figures and 18 tables. It is properly structured and contains main sections:
introduction; literature review; purpose and objectives; materials and methods;
results and discussion with conclusions; major contributions; appendices,
publications and communications in connection with the dissertation work. The
bibliography includes 192 sources, of which 10 are in Cyrillic and 182 are in Latin.
The research from the dissertation work was carried out at the Department of
Operative Dentistry and Endodontics, Faculty of Dental Medicine, Medical
University - Plovdiv, "Institute of Reproductive Biology and Immunology" and
"Institute of Physico-Chemistry" at the Bulgarian Academy of Sciences - Sofia.

Literature review
The literature review is structured in 11 main sections and 8 subsections on 31
pages, making up 23% of the dissertation work: hard dental tissues and dental
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caries; dental lasers for processing hard dental tissues; adhesive systems;
10-methacryloyloxydecyl dihydrogen phosphate (10-MDP); adhesive systems and
dentin prepared with Er:YAG laser; study of the adhesive bond
(micropermeability, morphological and topographic studies, bond strength, clinical
studies); attempts to optimize the adhesive layer; confocal laser scanning
microscope; energy dispersive spectrometer (EDS); summary of the review;
unresolved issues.

The in-depth literature review shows that the doctoral student Dr. Nikolay
Maksimov Simeonov knows the problem and addresses the unresolved,

controversial issues, namely:

1. The attitude of dentists has not been studied in Bulgaria for using an
adhesive system containing 10-MDP and Er:YAG laser.

2. There are conflicting data on whether the preparation of hard teeth tissues
with an Er:YAG laser leads to changes in the adhesive layer when using a
self-etching adhesive system containing 10-MDP.

3. It is not clear whether the application time of self-etching primer affects the
qualities of the adhesive layer at dentin prepared with the Er:YAG laser.

4. There is insufficient data on the differences in the chemical composition of
dentin and adhesive layer after dentin preparation with classic rotary
instruments or £i: YAQ iasei.

5. The effectiveness of using the Er:YAG laser for preparation of hard dental
tissues in combination with adhesive systems containing 10-MDP in clinical
cases restoring with composite materials is not studied well enough.

6. No data can be found on the influence of the caries risk level on the patient
on the quality and survival of direct composite obturation in Class I cavities
of vital teeth, prepared with an Er:YAG laser and used self-etching adhesive
system with 10-MDP.

The presented and critically analyzed literary data enable the doctoral student to
formulate the purpose of the doctorate and justify the tasks used.

Aim and scientific objectives

The stated objective is clearly stated: to study the interaction between an
adhesive system containing 10-methacryloyloxydecyl dihydrogen phosphate
and hard dental tissues prepared with Er:YAG laser.

Five scientific objectives are formulated: 1 the first scientific objective,
the attitude of Bulgarian dentists towards the use of dental lasers and adhesive
systems is studied. In the second scientific objective, a micromorphological
assessment of the adhesive layer and the penetration of a self-etching adhesive
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system into dentin prepared with an Er:YAG laser is made using a confocal
laser scanning microscope. In the thir scientific objective, elemental
analysis of dentin and adhesive layer during preparation with Er:YAG laser is
performed using an energy dispersive spectrometer. The fourth scientific
objective aimed at the clinical evaluation of direct composite restorations in
Class I cavities of vital teeth prepared with Er:YAG laser or rotary instruments
and a self-etching adhesive system containing 10-MDP and connection with
the patient's caries risk. In the fifth scientific objective, clinical
recommendations are given for optimizing the application of the Er:YAG laser
in the preparation of hard dental tissues.

The formulated scientific objectives are sufficient and skillfully chosen to
realize the goal of the doctorate.

Research materials

In the dissertation, a survey of 179 dentists was conducted; 25 extracted teeth were
studied in laboratory experiments; 64 vital teeth with carious class I lesions of 30
patients followed and evaluated were 28 obturation at 6 months and 27 restorations
at 12 months postoperatively.

The research material is correctly planned, selected and in the required volume. It
is properly analyzed and tracked. This gives grounds for obtaining reliable results
and conclusions.

Methodology

Modermn methods were chosen for the implementation of the five scientific
objectives, namely: survey method, confocal laser scanning microscopy (Leica
Microsystems LAS AF-TCS SPE), elemental analysis using an energy dispersive
spectrometer, scanning electron microscopy (Jeol JSM-6390) with built-in energy
dispersive X-ray micro-analyzer (INCA, Oxford), established clinical methods for
evaluation of obturation. They allow objective interpretation of the obtained results
and achievement of the set aim. The section includes 26 pages, which is 19% of the
dissertation work. It was clearly described by the doctoral student and carried out
personally by him in collaboration with colleagues from scientific institutes of
BAS-Sofia. The obtained results were processed statistically with adequate modern
methods, guaranteeing objectivity and comparability with the results of other
authors in similar studies.

Results and discussion



The results are statistically processed, analyzed and interpreted correctly and
thoroughly. The section includes 70 pages, which is 51% of the dissertation work.
The conclusions presented are drawn logically, summarizing the most significant
findings. This gives reason for Dr. Nikolay Maksimov Simeonov to prepare a
recommendation to the dentists. The doctoral student skilfully summarizes his
most significant results, puts a creative approach into a discussion plan with
elements of interpretation of complex scientific information with the necessary
criticality and analysis.

Characterization and evaluation of the dissertation work

All previously set scientific objectives have been completed. From the analysis of
the results, I can make the following findings:

1. The most preferred adhesive systems among dentists in our country are the
two-step etch-and-rinse.

2. The replacement of obturation due to a broken marginal adaptation is
common in dental practice.

3. For samples prepared with Er:YAG laser and applied adhesive system
Clearfil SE Bond 2, is proving significant greater resin-tag length compared
10 sampies Witii Clearili SE Bond Z aullesive Sysiell appiled, bul noi used
the Er:YAG laser.

4. Using the Er:YAG laser for preparation results in changes in the chemical
composition on the dentin surface.

5. The values of Ca/P ratio on the surface of dentin prepared with Er:YAG
laser or metal bur do not differ statistically, both before and after application
of adhesive system.

6. The preparation of hard dental tissues with the Er:YAG laser does not differ
from preparation with classic rotary instruments regarding obturation of
Class I caries lesions after 1-year follow-

7. The preparation of hard dental tissues with Er:YAG laser and the use of a
self-etching adhesive system with 10-MDP can be successfully applied in
dental practice.

8. The caries risk reduces the clinical durability of direct composite
restorations, no matter what method of preparation was used.

Contributions and significance of the dissertation for science and practice

The submitten to me dissertation for review investigates a significant clinical
problem, namely the micromorphological characterization of the adhesive layer
after application of a two-step self-etching adhesive system with 10-MDP on a

dentin surface prepared with a high-energy laser. Through a confocal laser



scanning microscope, it was objectively proven that after application of the
adhesive system, the resin-tags length was significantly greater in the specimens
prepared with the Er:YAG laser compared to those in which rotary instruments
were used.
A comparative study of dentin prepared by classic rotary instruments and the
Er:YAG laser in terms of its elemental composition measured by EDS sheds light
on the effects of the laser and critically interprets the results obtained. In addition
to the in vivo experiments, the clinical evaluation of direct composite restorations
in Class I cavities of vital teeth prepared with rotary instruments or Er:YAG laser
after application of a self-etching adhesive system is carried out. They were
followed up at 6 and 12 months. Based on the comprehensive evaluation of the
results and the in-depth interpretation with critical discussion, Dr. Nikolay
Maksimov Simeonov presents recommendations and practical guidelines for
removing dental caries with the Er:YAG laser.

In this regard, the dissertation of Dr. Nikolay Maksimov Simeonov is a significant
development for science and practice.

I believe that the dissertation work of Dr. Nikolay Maksimov Simeonov with
scientific supervisor Prof. Dr. Ivan Filipov, PhD on the topic "Effect of the
preparation of hard dental tissues with the Er:YAG laser on the adhesive layer" has
the following main contributions:

Original contributions

1. For the first time in our country, the resin-tags length was measured in the
dentinal tubules with CLSM after preparation with Er:YAG laser and
adhesive system with 10-MDP applied.

2. Prognostic resin-tags length is calculated in the dentin after Er:YAG laser
preparation and self-etching adhesive system with 10-MDP applied.

3. For the first time in Bulgaria, an elemental analysis has been made of dentin
surface after Er; YAG laser preparation.

4. For the first time in Bulgaria, Class 1 composite restorations after
preparation with the Er:YAG laser were followed-up and evaluated with the
criteria of Ryge and Cvar.

Confirmatory contributions
1. The use of CLSM is a suitable method for evaluating the penetration
of an adhesive system into the dentinal tubules.
2. After Er:YAG laser dentin preparation, longer resin-tags are found in
the dentinal tubules.



3. The use of the Er:YAG laser for the preparation of hard dental tissues
leads to changes in the chemical composition on the dentin surface

Publications

Dr. Nikolay Maksimov Simeonov has 5 full-text publications, 4 of which are on
the topic of the dissertation. Of these, 1 article is in a refereed journal in English
with an impact rank (SJR, Scopus). In 2 of the articles, Dr. Nikolay Simeonov is
the first author. He has presented 5 scientific reports at home and abroad, of which
2 are on the topic of the dissertation. Dr. Simeonov is the lead researcher in 1 intra-
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successfully completed in 2021 on the topic "Micromorphological evaluation of
the hybrid layer formed when applving adhesive systems containing 10-
methacryloyloxydecyl dihydrogen phosphate on dentin treated with Er:YAG
laser". He was selected to participate in a project under the National Program
"Young scientists and postdoctoral fellows" in 2020 and 2021, through which he
supports his research work. He is a co-author in 2 textbooks, with which he
demonstrates hard work and ability to combine his scientific research work with
teaching activity as an assistant.

Personal participation of the doctoral student

I highly appreciate the personal participation of the doctoral student in the
realization of this dissertation work. Collaboration with colleagues from basic
sciences has been successful and fruitful.

The studies in the dissertation work are partially funded by the programm
"Doctoral and Postdoctoral Projects - 2021".

Abstract

The abstract reflects the content of the dissertation in 56 pages. It is well structured
and illustrated according to the requirements for the development and defense of a
dissertation for the award of the educational and scientific degree "Philospohy
Doctor". In terms of content and quality, it best reflects the main results achieved
in the dissertation.

Critical notes and recommendations

All critical comments offered by the preliminary reviewers and members of the
department have been discussed and considered in the final format of the
dissertation. I recommend Dr. Nikolay Maksimov Simeonov to continue
publishing his results in impact factor journals and present the analysis of the late



results of his clinical study. I recommend him to join a postdoctoral research
program through the opportunities for financial support from intra-university and
national grants for young scientists. I consider it useful to promote the results of
dissertation among dental practitioners through participation in continuing
education programs as well as through presentations at community forums.
Personal impressions

I have known Dr. Nikolay Maksimov Simeonov since he joined the department.
He has dialogicity, patience and organizational potential. He carries determination
and resilience. With commitment and responsibility, Dr. Nikolay Maksimov
Simeonov contributes to the professional microclimate in the department staff. I
wish him to realize the acquired scientific potential during the doctoral program, to
further develop his scientific ideas and continue to work actively in the field of
adhesive science and practice. I wish him personal happiness and academic
achievements.

Conclusion

The dissertation on the topic: "Effect of the preparation of hard dental tissues
with the Er:YAG laser on the adhesive layer" with the author Dr. Nikolay
Maksimov Simeonov with the supervisor Prof. Dr. Ivan Filipov, PhD is an up-to-
date scientific development of importance for dentistry practice. It was carried out
through well-defined scientific objectives that fully realize the goal. The selected
methods are high-tech and innovatively applied in the field of laser-assisted cavity
preparation in the treatment of dental caries. The dissertation shows that the
doctoral candidate Dr. Nikolay Maksimov Simeonov possesses in-depth theoretical
knowledge and professional competence in the scientific specialty "Therapeutic
Dental Medicine", demonstrating qualities and skills for independent conduct of
scientific research. The topic enriches the scientific directions developed in the
department.

The dissertation fully complies with the criteria for obtaining the educational and
scientific degree "Philosophy doctor", according to the Development of the
Academic Staff Act, the Rules for its Application and the Rules of the MU -
Plovdiv. The presented materials and dissertation results fully correspond to the
specific requirements of the MU - Plovdiv for awarding the educational and
scientific degree "Philosophy doctor". This gives me the reason to give a positive
assessment of the conducted scientific research, presented by the above-
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reviewed dissertation work, abstract, achieved results and contributions, and
I confidently suggest to the scientific jury to award )r. Nikolay Maksimov
Simeonov the educational and scientific degree "PHILOSOPHY DOCTOR"
in the scientific specialty "Therapeutic Dentistry".

14.01.2024 Prof. Dr. N. MﬂlﬁChQ];Q’/a, PhD, DSc
Plovdiv AN .
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