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The doctoral dissertation by Ing. Mgr. Daniel Hadraba “Collagen structures from cell 

culture to intact tendon” has been submitted for review.  

The applicant deals with a highly interesting and hot topic, namely detection, 

visualization and testing of biomechanical properties of collagen structures in biological 

samples. Dynamic development of nanobiotechnology, tissue engineering and regenerative 

medicine and its application in connective tissue healing requires a combination of 

visualization and testing techniques on micro- and nanoscale with simultaneous measurement 

of its macroscopic properties. The choice of these goals is undoubtedly one of the strongest 

points of the submitted doctoral dissertation of Ing. Mgr. Daniel Hadraba and it makes the 

thesis highly attractive.   

I must emphasize that on the basis of above-mentioned facts, I consider the chosen 

topic to be ambitious and challenging. Naturally, it is not expected that such broad and 

complex issue could be fully resolved in one doctoral dissertation. The author undoubtedly 

benefits from a very general thesis title allowing him to approach the topic from the optical as 

well as biomechanical perspective. This combination seems to be promising for consequences 

in regenerative medicine of connective tissues. There is pity in this respect that readers can 

understand only with difficulties to a correlation of the structural changes yield from optical 

techniques with macroscopic biomechanical properties. It is partly understandable as the topic 

is truly multidisciplinary. Nevertheless, I believe that the applicant will make it clear during 

his oral presentation. Any final solution, however, requires a lengthy and long-lasting effort 

by a large team of various specialized experts.  

It should be noted that the formal level of doctoral work of Ing. Mgr. Daniel Hadraba 

is, in my opinion, very good. The applicant has prepared his work mostly in a clear and 

comprehensible manner (small exemption could be found e.g. in a bad resolution of the Fig. 



2.8.D). I have not found many mistakes in his written text and I also highly appreciate his 

setup of experimental data as well as a large number of citations. The author has mastered this 

multidisciplinary topic, demonstrating his interest and ability. 

The applicant presents his work in English. This further supports the high level of 

doctoral dissertation and its international character. I would like to emphasize that the thesis is 

written thoroughly and carefully in good readable English with very few mistakes. It consists 

of 96 pages (despite the author claims 102) including 14 pages of the Introduction, 4 pages of 

the General conclusion, 21 pages of References and 5 pages of his Curriculum vitae. The 

applicant has divided the text (52 pages dealing with the obtained results) into 5 segments 

based on published papers. Each section includes its own methods, introduction, discussion 

and conclusion. The first chapter deals with collagen and its appearance in connective tissue. 

It is very difficult to write an introduction to such broad subject on 14 pages and I must admit 

that is an interesting chapter describing collagens basic properties. 

The doctoral dissertation of Ing. Mgr. Daniel Hadraba is a first step towards 

understanding an extremely complicated issue such as the relation of nanostructure and 

microstructure of collagen with macroscopic biomechanical properties of connective tissue. I 

suppose that that the main goals of the doctoral dissertation have been achieved. The author 

has successfully demonstrated the application of various advanced spectroscopic and 

biomechanical techniques and compared the results with the biomechanical properties. 

 

I have the following questions to the applicant: 

1. The applicant has taken the first step towards understanding an extremely complex 

issue, such as the relationship between nanostructure and microstructure of collagen 

with macroscopic biomechanical properties of connective tissue. However, a clear 

conclusion regarding the results is missing. For example, the applicant claims in 

Chapter 7 that no changes in age and mechanical load have been identified in the 

HPA, whereas the opposite is claimed for the fluorescence lifetime microscopy. The 

reader might be confused as he is interested in the results and consequences of the 

measurement rather than the techniques. What can the applicant actually conclude 

regarding the relationship between microstructural changes of collagen and 

biomechanical changes on a macroscopic scale? 

2. The method of SHG was found to be useful for the detection of collagen II, as well as 

to distinguish between collagen I and II. This is hard to find in the thesis and also in 

the references. Which type of collagen has been measured?  



3. The author claims on page 53 that the crimp pattern has a massive clinical impact in 

regenerative medicine. However, this claim is not supported by any information and/or 

data in this thesis. For clarification of the data presented, I would like the applicant to 

supplement this information, particularly with regard to the results. 

4. This work is multidisciplinary. Which part of the work was done by the applicant? 

 

Having satisfactory answers for the above mentioned questions, I can recommend this 

doctoral dissertation for a successful defence.  
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