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Polymer hydrogels: heterogennous structure and deformation behavior 

 

Synthetic polymer hydrogels already has found many medicinal applications and they are 
very promising materials also for other areas. The number of their applications depends on 
our ability to control properties of produced gels. The knowledge of relationships between gel 
composition, preparation conditions, structure and mechanical properties is necessary part for 
that. The presented work contributes to that knowledge.  

The thesis structure is classical. Theoretical part (chapter 1) gives the literature survey of 
available information about HEMA based gels with emphasis on porous ones, their swelling 
and mechanical properties of swollen gels. Chapter 2 introduces aims and where and/or how 
corresponding results are discussed. Sample preparation procedures and techniques used for 
structure and mechanical properties evaluation are given in chapter 3. Here I appreciate part 
3.8 presenting the accuracy of measured parameters.  

The core of the thesis presents chapters 4 and 10. In chapter 4 results are classified in well 
way and adequately discussed. The relationship between polymerisation batch composition, 
swollen gel structure and its dynamic mechanical properties is obvious. In chapter 10 some 
additional information are given to the results and used techniques, namely to the rheometry. 
Chapter 5 "Conclusions" summarises all main results. The chapter could be shorter; 
conclusions sometimes are not clearly visible in the text. However, conclusions are correct.  

The work is written clearly with good English, the number of mistyping or incorrect words is 
very low. In spite of that I have a few questions to applicant or comments of presented results: 

• Why in the sentence "Hydrogels swell in aqueous media to an equilibrium state 
(limitedly)." the expression "limitedly" was used and why was put into brackets? (page 5, 
chapter 1.3) 

• "Heterogeneities on the order of visible light wavelength" in non-transparent gels are 
mentioned in the bottom paragraph of page 52. What is about transparency of gels with 
larger heterogeneities? 

• Figure 4.9 and the text at bottom of p. 54: Can I understand that water evaporates faster at 
lower pressure and sample surface is dry enough to see heterogeneous structure? 

• Fig. 4.20 (p. 69) – There is no temperature mentioned. 

• P. 69 (at the bottom) – In my opinion, elastic modulus at the elasticity plateau 
characterizes rather the overall gel stiffness than gel strength. 

• I do not think the presumption of 02φ  = 2φ , leading to equation 4.2., is generally valid. If 

yes, the gel prepared without a diluent (0
2φ  = 1) could not swell, because 2φ has to be 1 as 



 

well. From that reason (02φ  ≠ 2φ ) νc should be recalculated using eq. 4.1. (I do not expect 

significant differences at νc and any impact on given results and conclusions.) 

• I fully agree with difficulties connected with strain-stress analysis of heterogeneous 
macroporous gels (described on the p. 81-82) and with the trivial modulus correction. 
Relatively high and increasing loss factor at low frequencies of particular gels is explained 
by means of dangling substructures coordinated movements. Did you, or somebody in 
literature, speculate also about other effects? E.g. a liquid flow between cavities? 

 
 
Conclusion 
 
The thesis brings new results which are contributing to the knowledge about polymer 

materials. The aims were achieved. The author proved his capability to perform scientific 

research. The thesis fulfills all requirements and I recommend it for the defense to gain the 

scientific title “Doctor of philosophie”. 

 

In Prague, 17th January 2013 

 

Antonín Kuta 
Department of Polymers 

Institute of Chemical Technology, Prague 


