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The results reported in the submitted PhD thesis are original contribution to scientific 

advances in the field of novel polymeric materials for biomedical application. Dissertation of 

Mgr. Maria Rabyk is focused on the development of novel hybrid structures based on both 

natural-based materials and synthetic made polymers as new types of perspective theranostic 

agents for biomedical applications. 

PhD thesis is structured as a consistent set of four scientific articles. Mgr. Rabyk is lead 

author of three of them. The first part of the dissertation is focused on synthesis and 

characterization of new hybrid copolymers based on biodegradable natural polysaccharides, 

which can be potentially used for the diagnostics and therapeutics of cancer. Two 

polysaccharides, glycogen and mannan, were selected as starting materials for preparation of 

novel nanoconjugates that possess ability for multimodal imaging in vivo. The 

polysaccharides have been functionalized with both fluorescence and magnetic resonance 

imaging agents that allow simultaneous monitoring of the administered materials by various 

techniques. Grafting of polysaccharide structure with the biocompatible poly(2-methyl-2-

oxazoline) chains was performed in order to optimize the biodegradation process. The 

resulting materials were tested both in vitro and in vivo and were shown to be completely 

biocompatible, biodegradable and exhibit some extra benefits in terms of their practical usage 

in biomedicine. 

Modified glycogen was also used to prepare fibrous and sponge-like structure by simple 

“green” method for regenerative tissue engineering purposes. Biological investigation of the 

prepared systems proved its non-toxicity and revealed potential application of the synthesized 

self-assembled structures for wound healing application.  

The second part of this thesis is devoted to the preparation and characterization of novel 

amphiphilic diblock stimuli-responsive nanocontainers as a model for studying the micellar 

behaviour of the complex self-assembled architectures with stimuli-responsive properties. 

Amphiphilic diblock copolymers of styrene and 2-dimethylaminoethyl acrylate (DMAEA), 

where the first block consisted of gradient copolymer and the second one was a homopolymer 

of DMAEA were synthesized using nitroxide-mediated controlled radical polymerization.  

Results from preliminary biological test of synthesized material demonstrated its potential as 

nanocarriers for bioactive cargo delivery. 



 

The work is well written, and almost does not contain any grammatical or spelling 

errors. I have few minor comments, which do not do not affect the overall very high rating of 

this thesis   

1. In the section that is dedicated to the preparation of the glycogen-based nanoconjugates 

first modification with Dyomics 615 and FTIC as fluorescence labels was done. What was the 

reason for using further a IR800CW fluorescence dye instead of Dyomics 615, within 

preparation of GG-based probes? 

2. For the synthesis of amphiphilic block copolymers the nitroxide-mediated radical 

polymerization (NMP) technique was chosen. Is it possible to use another controlled radical 

polymerization method and why the NMP was selected, i.e., what were the criteria for method 

selection?  

3. Nitroxide-mediated polymerization of gradient copolymers was stopped at 50% conversion. 

What was the reason for terminating the polymerization in such a relatively low conversion?  

 

The research reported meets internationally recognized standards for doctoral research 

in its field. This conclusion can be documented by the fact that Mgr. Mariia Rabyk is author 

or co-author of 4 articles related directly to the topic and 7 other articles in the leading 

international peer-reviewed journals. The thesis demonstrates knowledge of literature relevant 

to the field to which it belongs, and the ability to exercise critical and analytical judgment of 

that literature. Mgr. Mariia Rabyk research is satisfactory in its method, in the quality of its 

expression, presentation and format.  

 

Conclusion: I would like to state that Mgr. Mariia Rabyk has satisfied all legal 

requirements relating to Doctoral degree graduates. I recommend this thesis for her 

PhD defence and as a base for awarding of the candidate by the degree of Doctor of 

Philosophy. 
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