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 The PhD thesis presented by Agnieszka Olzynska deals with the use of fluorescence 

solvent relaxation method in studying the hydration of the membrane and the mobility of 

hydrated lipid molecules. In the first part of her PhD thesis Miss Olzynska investigated the 

physico-chemical properties of lipid bilayers of different compositions employing three 

different naphthalene derivatives as fluorescence probes. The location of fluorescence probes 

within the bilayer was investigated using the fluorescence quenching techniques. Next, the 

influence of the lipid hydrocarbon chain structure on the membrane dynamics was studied 

using the solvent relaxation measurements. These experiments revealed significant 

differences in the both hydration and mobility of membranes depending on the type of fatty 

acid chains. The second part of presented PhD thesis deals with the study of liposomes 

formed from cationic lipids, which are commonly used for gene delivery. The solvent 

relaxation measurements were used to investigate the structure and dynamics of fully 

hydrated lipid bilayers containing the mixture of a monocationic lipid DOTAP and neutral 

DOPC. Miss Olzynska studied mainly the effect of DOTAP content on hydration and packing 

of lipid bilayer. In addition, similar study was performed for DMTAP/DMPC lipids to 

investigate the influence of hydrocarbon chain length and its saturation on membrane 

hydration and mobility. 

The formal structure of presented thesis follows the standard division into introduction 

(describing the biological background, the principles of solvent relaxation technique, and 

description of non-viral gene transfer vectors); methods; results and discussion; and list of 

references. This part is accompanied by reprints of four publications where Miss Olzynska is 

the first author.              
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Miss Olzynska is the author or co-author of ten publications in total (first author on 

five publications) published in international journals with IF. The formal and graphical quality 

of presented thesis is good. The occurrence of typing errors is minimal.  

 

 For discussion sake, I have following questions related to the presented thesis: 

 

1. In your thesis you worked with lipids whose hydrophobic parts are based on different long 

hydrocarbon chains. But what about cationic lipids containing steroid as a hydrophobic 

portion? Are such lipids also suitable for gene delivery?      

   

2. The success of gene transfer using the cationic lipids also depends on the ability of lipid 

molecules to condense DNA into particles that are adsorbed to the cell surface and 

internalized. Can you compare the ability of DOTAP to condense DNA with other commonly 

used cationic lipids as DOTMA (lipofectin) and DOSPA (lipofectamine)?    

  

 In conclusion, the PhD thesis presented by Agnieszka Olzynska represents significant 

contribution to the study of hydration and mobility of lipid molecules within the lipid bilayers 

using the solvent relaxation technique. The thesis is written carefully in intelligible English, 

and all results were published in international journals. Miss Olzynska clearly demonstrated 

that she is able of independent scientific work. 

 

 Since the thesis presented by Agnieszka Olzynska satisfies all requirements for PhD 

thesis I fully recommend its acceptance.    
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