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Self-assembly of polymers into nanoparticles has attracted the attention of many scientists in the past. 

Despite that, this area still offers a lot of interesting questions to be answered. In the present dissertation, the 

author Rahul Kumar Raya deals with the research of self-assembly of newly synthesized block copolymers 

using advanced physicochemical techniques, with primary focus on core-shell or onion like micelles. The 

dissertation represents a solid contribution to this field. It consists of 3 papers published in impacted and well-

recognized journals.  Rahul Kumar Raya is the first author on one paper and the second author on the two 

remaining ones.   

In paper I ‘Polystyrene and Poly(ethylene glycol)-b-poly(eta-caprolactone) nanoparticles with 

porhyrins….’ by P.Kubát et al published in Langmuir the authors prepared a series of polystyrene and  

poly(ethylene glycol)-b-poly(eta-caprolactone) nanoparticles with encapsulated porphyrin. These 

nanoparticles could be used in photodynamic therapy as an efficient source of singlet oxygen, capable of 

killing bacteria or destroying cellular structures. The findings are interesting and clearly presented in the thesis. 

The PhD applicant was involved mainly in the preparation of nanoparticles and their characterization by light 

scattering.  

In paper II ‘Thermoresponsive behavior of poly(N-isopropylacrylamide)s…’ by J. Škvarla et al 

published in Colloid Polymer Science the authors studied the association behavior of two newly synthesized 

polymers as a function of temperature, pH and ionic strength. Based on their studies, the authors proposed a 

scheme for phase separation of these polymers. The PhD applicant was mainly involved in light scattering and 

electrophoretic measurements.  

And finally, in paper III ‘Onion Micelles with an Interpolyelectrolyte complex middle layer…’ by RK 

Raya et al published in Macromolecules the authors studied formation of three layers onion like micelles. So 

far only very few studies have reported successful preparation of such micelles although such self-assembly 

should be thermodynamically favorable. Rahul performed most of the experiments described in the paper.   
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Overall, I enjoyed reading the whole thesis and recommend it for the defense.     

 

Questions and comments: 

• Formally, the dissertation represents a nice piece of work. 

• Paper I, p. 307 the authors state that the photooxidation of uric acid using TPP-PS nanoparticles is the 

most efficient for the nanoparticles with the smallest size whereas the efficiency using TPP-PEG-PCL 

did not change with the nanoparticle size. How can this be rationalized? Can the applicant estimate how 

the relatively high polydispersity of some of the nanoparticles (such as PS3) can affect the conclusions? 

• Paper I: the authors hypothesize that porphyrin is located in the PCL core without providing a direct 

proof for this. Can the applicant design an experiment that could determine the location of porphyrin?   

• Hydrogen bonds play an important role in stabilization of biological structures. In paper II the authors 

have investigated the impact of pH and ionic strength on the aggregation behaviour of PNOPA polymer. 

Can the applicant estimate the importance of hydrogen bonding in the stabilization of detected 

aggregates? 

• Paper III: Can the reported three-layer structure of onion like micelles be favourable for some 

applications? If yes, which applications has the applicant in mind? 

• Paper III: What is the ideal/critical ratio between the two polymers used for the formation of onion 

micelles?   

 

In conclusion, I would like to congratulate Rahul Kumar Raya to completing this work and wish Rahul all 

the best in future.  
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