
Reviewer report on PhD Thesis of Mariia Rabyk entitled “Functionalized 

hybrid polymer structures for biomedical applications” 

The Thesis consists of commentary of three papers in impacted journals, which were selected from 

author’s impressive list of publications, and one submitted manuscript. Mrs. Rabyk is the first author 

in case of two papers and of prepared manuscript, and owns the third position in case of the last 

included paper. The papers deal with chemical modification of natural polysaccharide scaffold 

(glycogen, mannan) for its possible use as combined fluorescence-MRI probe or as a material for 

wound healing support. The prepared manuscript refers results of synthesis and basic 

characterization of new amphiphilic block copolymer. 

Although works included in Thesis are thematically slightly inconsistent, the Thesis is well written and 

easy to read. However, few errors appeared, some of them bring slight confusion, e.g. extra word 

“infrared” in the last sentence above Table 1 (p. 31) or row-column swapping in Figure 6. But the 

number of errors is negligible and probably cannot be avoided in the text of such length. Maybe, 

details on generation of samples’ names in the chapter 3.1.1 could be given. Especially in this 

chapter, reader somewhat loses as no additional information is given for nature of samples 

GG_DOTA-Gd_Dy615 and GG_IR_DOTA-Gd, whose preparation is given only in ESI of one of cited 

articles. These remarks have no significant impact on overall high quality of the present Thesis, which 

to my opinion indisputably meets relevant criteria for reaching of doctoral degree. For this reason, I 

fully support present Thesis as a base for PhD defence. 

 

Jan Kotek 

 

 

Questions: 

Publications included in the Thesis already successfully passed peer-review process, so I have only 

some “educative” questions and questions on student’s opinion on several topics. 

1. When loading POX polymer on GG (Scheme 8), is it possible to estimate fraction of substituted 

hydroxyl groups? It seems to me that POX loading was just calculated on the basis of elemental 

analysis. Are there some other accessible methods? How was it in the case of MN_POX conjugate 

(Scheme 9)? 

2. When using MRI probes based on Gd-complexes, relaxivity is usually low, but it can be tuned. 

Optimization usually consists of mutual playing with tumbling rate (slowing local motion of Gd-

complex) and water exchange rate (increasing rate by choice of suitable ligand). Do you have any 

data on relaxivity value of your conjugates? Is there some easy “chemical” way how to slow down a 



local Gd-complex motion without big alteration of properties of the final conjugate? Can be reached 

such an increase in relaxivity which will be attractive from point of view of human medicine, i.e. is 

your view rather optimistic or pessimistic? Besides Gd-complexes, are there some perspective 

alternatives useful for MRI of polymeric structures? Where do you see the future of your polymers? 

3. Copolymerization of S and DMAEA was stopped at relatively low conversion 50-70%. Why? In 

experimental, there is given time of 5 h. Was reaction time controlled by measurement of conversion 

by NMR? 


