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 The doctoral thesis is aimed at plasma polymers and nanoparticulate composites in a form 
of thin films and their properties with respect to biocompatibility of these materials. Nylon-, 
PEO-, and PTFE-like films deposited by magnetron sputtering and composite films containing 
metal (Au, Ag, Al) and Nylon nanoparticles prepared in gas aggregation source were analyzed to 
evaluate their surface, chemical, and biological characteristics. X-ray photoelectron spectroscopy 
(XPS) was the main technique employed to analyze the surface chemistry of deposited films. 

Thin films of plasma polymers and nanocomposites with potential application in 
biomedicine belong among current topics with high application impact. Furthermore, 
nanocomposite films are very interesting materials, which are intensively investigated, not only 
for biomedicine applications but also in materials research (barrier and protective coatings, 
sensors). 

As mentioned above, XPS was used as the fundamental technique that enabled to 
characterize surface chemistry of as deposited films without breaking vacuum. Thus, the 
measurements under vacuum allow analyzing pristine samples not influenced by oxidation 
process. Decovolution of XPS spectra resulted in detailed analyses of chemical structure based on 
chemical shift enabling correlation with wettability of films. Infrared spectroscopy (FTIR) 
supplemented the chemical analysis. The film thickness was determined by spectroscopic 
ellipsometry. Surface topography was characterized by scanning electron and atomic force 
microscopes. Water contact angles were employed to evaluate film wettability. Investigations of 
stability of selected films under specific sterilization techniques are important for biomedical 
applications. Biological tests were used to estimate cell adhesion on plasma polymer and 
nanocomposite films. The proposed model for computer simulation of filling factor based on 
XPS measurements seems to be too simplified to result in real data. 
 The thesis is well organized, of good graphic design, without significant formal mistakes, 
and 154 references gave evidence about good research background. I can state that correct 
methods to evaluate surface, chemical, and biological characteristics of deposited films were 
employed, and the methods provided relevant information about studied properties. First of all, 
this study allowed eliminating plasma polymer and nanocomposite films of low stability in air 
and/or aqueous environments and films without bioresponsive properties. Thus, the results 
contribute to next progress of plasma technology used for development of polymer films in 
biomedicine. 
  
Questions and comments are as follows: 
- Page 6, par 1: The activated growth model was proposed by Favia not d’Agostino, see Ref. 4. 
- Page 45, Table 2: XPS technique was introduced as non-destructive method. However, X-ray 

irradiation may cause degradation of polymer materials. Did you test an influence of X-ray 



irradiation on surface chemistry of polymer specimens as a function of time? 
- Page 47, Eq. 7: A use of fractions is inconvenient and confusing in this relation. 
- Page 54, line 3, Fig. 22: “… hydrophobic character …”. The water contact angle is 51o and 

thus, the coating has still hydrophilic character. What may be the reason for higher wettability 
(WCA 28o) of the coating deposited in N2/H2 mixture? 

- Page 64, Fig. 31: The scanning area is 50 × 50 μm2 not “5 × 5 μm” as given in figure caption 
and likely too large to see surface topography as the scale of z-axis is up to 200 nm. 

- Page 68, Fig. 36: What does it mean the red value in white rectangle? 
- Page 96, line 1-2: “… pPTFE coating is not continuous.” Can you prove it? What about 

contamination of coatings by carbon from chamber walls? 
- Page 102, Fig. 61: What is origin of oxygen atoms (20-27 at.%) in Al clusters and Al/C:H 

nanocomposites?  Do they come from residual water (oxygen) in deposition chamber? 
- Page 103, Fig. 62: Labels for peaks are not correct for aged samples (exchange of colors). 
- Page 104, Table 10: Likely, “C 1s” should be substituted by “Al 2p” in figure caption. 
- Page 105-108, Chap. 3.6.1: The photoelectrons come from a depth of few nanometers 

(overlayer). We may expect that the distribution of nanoparticles (and the filling factor) in the 
overlayer differs from bulk of the coating due to the surface tension. Furthermore, the XPS 
signal may be influenced by surface topography of analyzed coatings. 

- Page 110, Fig. 66: Likely, values of the filling factor in white rectangle and figure caption are 
not correct and “Au” should be substituted by “Ag” in figure caption. 

- Page 110, Table 12: Likely, values of the filling factor (%) obtained by QCM are not correct 
and should be substituted by 100 times higher values. 

 
 The doctoral thesis fulfils the criteria for such a work, gives a critical assessment of the 
relevant literature, describes the methods of research and their findings, includes discussion on 
those findings, shows the exercise of critical judgment, and represents a distinct and significant 
contribution to the subject. Therefore, I recommend the thesis for PhD defense. I recommend 
awarding the PhD degree to Anna Artemenko in case of successful defense. 
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