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l. Topicality and relevance of the topic

Colorectal cancer (CRC) is the third most prevalent malignancy and has recently climbed to the
second leading cause of death among carcinomas. The prognosis, especially for advanced diseases or
certain molecular subtypes of CRC, remains poor, The success of the development of new treatment
agents lies in the introduction of improved preclinical models of diseases that are as close as possible to
in vivo carcinomas. One such model is 3D bioprinting technology. In recent years, it has become a
revolutionary tool in various fields of biology and its impact on cancer research is particularly
remarkable. 3D tissue models represent an innovative tool for the study of human carcinoma and for the
development of personalized therapeutic strategies.

One of the most promising applications of 3D bioprinting in cancer research lies in improving
diagnostic accuracy. Through it, complex models of tumors and affected organs can be created, allowing
clinicians to gain a deeper understanding of disease markers and plan treatment strategies more



effectively. 3D bioprinting facilitates the creation of complex drug delivery systems with increased
precision. By designing patient-specific drug carriers, 3D bioprinting enables targeted drug delivery to
tumors while minimizing side effects on healthy tissue.

3D bioprinting of tumors is a relatively new technology that is undergoing rapid development.
The PubMed reference shows that publications in this area started in 2010, with 1,684 articles published
so far, of which 1,330 (79%) are in the last 5 years.

The foregoing defines the actuality of the scientific problem, in which the Department of Medical
Biology is a pioneer. '

Il. 1. Structure of the dissertation

The scientific work of Diana Molander meets the requirements for weighting a thesis: a way of
structuring, presentation of the problem, analysis of the data obtained and protection of the main theses
of the author.

The presented material Is written on 136 standard pages {excluding literary sources} and
contains 40 figures, of which 17 are with microphotographs and 3 tables. The literature reference has
179 titles - all in Latin. The bibliography is up-to-date and comprehensive, and the sources are selected
as closely as possible to the dissertation.

The review of the scientific literature is targeted and informative, providing an up-to-date review
of colorectal cancer, modern methods for studying tumors in vitro, with particular attention paid to 3D
bioprinting in different tumor models. New molecular markers such as YKL-40, LAMP-1 and LAMP-2,
which are associated with tumorigenesis and tumor diagnostics, are described in detail.

The literature review is written in good scientific language and demonstrates that the author has
become very familiar with the available scientific information and has gone deep into the problem. The
literature review ends with conclusions through which the Molander aims to outline the unsolved
problems and to justify the goals and tasks of the dissertation. Overall, | give a positive assessment of
this section.

Purpose and objectives

The purpose of the dissertation is clearly and precisely formulated. The tasks are specific and are
directly related to solving the scientific hypothesis and achieving the purpose of the study.

The material and methods are described very comprehensively. Methodical approaches are
properly selected, both to resolve the set goal and in view of the reliability and reliability of the reported
results. In this part of the dissertation it can be seen that the PhD student has mastered a wide range of
modern methods, such as 3D bioprinting of CRC from cell lines and tumor cells, immunchistochemical
analysis, RNA isolation and sequencing, biostatistical and bioinformatics methods. The application of
such a wide range of modern methods is in itself a serious achievement of Diana Molander.



In the results, such as the description of the data, logically follow the order of the dissertation
tasks. The results are illustrated with well-prepared figures, microphotographs and tables that give
synthesized information and facilitate the perception of the material. The statistics are presented well
both in the text and in the figures. The resuits obtained are convincing and are presented clearly and
precisely, which creates excellent clarity and documentation of scientific Facts. The section ends with an
originai algorithm for printing a 3D model of CRC.

Conclusions. The conclusions are very well formulated. They are specific, stem from the discussion made
and accurately reflect the contributions of the dissertation.

til.2. Contributions

Diana Molander has pointed out 5 originai scientific contributions to the dissertation. | accept
them completely. | would like to point out that this study is the first in the scientific literature to
successfully test 3D printing on CRC

| definitely believe that the scientific and practical value of the above data, conclusions and
contributions is indisputable to routine practice.

lll.3.. Evaluation of the mandatery metric indicators related to the dissertation

The results of the dissertation have been published in 3 journal articles in internationally
refereed journals. The fourth is "in print" without quoting the magazine. In two of the publications,
Diana Molander is the first author, and in the others her scientific contribution clearly stands out. One of
the publications is an impact factor of 6,064. The author has presented a reference for participationin 10
scientific forums and participation in 8 scientific projects. [ believe that in this way the results of the
dissertation have received a very good independent scientific evaluation and have become available to a
wide range of academic community. This fulfills one of the important requirements of the Law on the
Development of the Academic Staff in the Republic of Bulgaria {LDASRB) and the Regulations for its
implementation

l. Conclusion

From the submitted manuscript the dissertation | can conclude that Diana Molander has gone
deep into the problem of 3D bioprinting to study the CRC. The review and discussion shows that sheis
familiar with the published scientific facts and can correctly compare and interpret them. In methodical
terms, she has mastered and adequately applied a wide range of modern in vitro research methods CRC
models. The results obtained have been analysed with appropriate statistical methods and are very well
described and illustrated, Diana Molander has mastered the scientific analysis of the results and is able
to draw scientific conclusions and conclusions. The quality of the results is evidenced by the fact that
they have been published with international journals with impact factor. | was a reviewer of the
preliminary examination of the dissertation by an extended departmental council. Dr, Mollater has
complied with my remarks and recommendations

I certainly believe that the dissertation presented contains sufficiently original scientific
contributions that would have practical application in research on tumorigenesis, diagnostics and
therapy of CRC. In general, the dissertation shows that Diana Molander has the necessary theoretical
knowledge and professional skills in the scientific specialty "Immunology”, as well as that she



demonstrates qualities and skills for organizing and conducting a qualitative scientific study. All this gives
me reason to conclude that the dissertation is in its finished form fully meets the requirements of the
Law on the Development of Academic Staff in the Republic of Bulgaria (ZRASRB), the Regulations for its
implementation (PZRASRB) and the Regulations on the Terms and Conditions for Acquiring Scientific
Degrees and Occupying Academic Positions (PURNSZAD) at the Medical University of Plovdiv.

In connection with the above, | firmly give my positive assessment and suggest to the honorable
members of the Scientific Jury to vote positively for awarding Dr. Diana Molander educational and
scientific degree "Doctor".

6.02.2024 , Plovdiv
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