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Figure S1: a) High resolution XPS spectra of Ag 3d and b) AES spectra of Ag MNN region for 

a-C:H:Ag (top) and a-C:H:AgO (bottom).   

Figure S2: WCA images of the uncoated and CFx coated a-C:H samples depending on the duty 

cycle used and their respective WCA values. 

Figure S3: Particle size distribution and AFM images of a) a-C:H:Ag and b) a-C:H:AgO 

coatings before CFx deposition. 

Figure S4: Percentage of E. coli growth after 4 h in contact with Si (as negative control), 

5.3CFx/a-C:H:Ag, and 5.3CFx/a-C:H:AgO. 

 

 

 

 



High resolution of X-ray photoelectron spectroscopy (XPS) of Ag 3d spectra and Auger electron 

spectroscopy (AES) of Ag MNN region were used to analyze the chemical states of Ag in a-

C:H:Ag and a-C:H:AgO samples before the deposition of the CFx film. The fittings and positions 

of Ag 3d components (3d3/2 and 3d5/2) are shown in Figure S1a. The main peak attributed to Ag-

Ag bond was fitted at 368.40 ± 0.06 eV for a-C:H:Ag and at 368.42 ± 0.07 eV for a-C:H:AgO with 

obtained chi-square (x2) values of 1.6 ± 0.2 and 1.3 ± 0.1, respectively. In this sense, the Ag MNN 

Auger spectra (Figure S1b) for a-C:H:Ag and a-C:H:AgO were studied and showed the two 

principal Auger transitions of each structure assigned to Ag M5N45N45 and Ag M4N45N45. In this 

sense, the main differences between both samples lie in the full width at half maximum (FWHM) 

of the Ag 3d5/2 peak and the value of the modified Auger parameter (α′): 1.07 ± 0.01 eV and 725.5 

± 0.2 eV for a-C:H:Ag, 1.15 ± 0.02 eV and 724.8 ± 0.5 eV for a-C:H:AgO.   

 

 
Figure S1: a) High resolution XPS spectra of Ag 3d and b) AES spectra of Ag MNN region for 

a-C:H:Ag (top) and a-C:H:AgO (bottom).   
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Water contact angle (WCA) images are shown in Figure S2. The addition of the CFx layer is 

evidenced by an increase on the WCA regardless of the duty cycle used on a-C:H, a-C:H:Ag, and 

a-C:H:AgO samples.  

 

 
Figure S2: WCA images of the uncoated and CFx coated a-C:H samples depending on the duty 

cycle used and their respective WCA values. 

 

 

 

 

 

 

 

 

 

 

 

 

 



AFM was used to study the particle size distribution, surface morphology and roughness (Figure 

S3). Depending on the oxidation state of the target used, Ag and AgO NPs displayed different 

particle size distributions. Ag NPs exhibits a particle size average of 27 ± 5 nm and a normal 

distribution, whereas the histogram of AgO NPs yields a particle size average of 23 ± 5 nm and a 

bimodal size distribution, with two different modes at 20 nm and 33 nm. It is worth mentioning a 

higher presence of particles with sizes bigger than 30 nm for the a-C:H:AgO surface.  

 

 
Figure S3: Particle size distribution and AFM images of a) a-C:H:Ag and b) a-C:H:AgO 

coatings before CFx deposition.  

 

 

 



The antibacterial activity of the 5.3CFx/a-C:H:Ag and 5.3CFx/a-C:H:AgO samples was 

investigated using E. coli after 4 h (Figure S4). The results show that 5.3CFx/a-C:H:AgO 

exhibited significantly higher bacterial inhibition with 63% in comparison with 46% inhibition for 

5.3CFx/a-C:H:Ag sample.  

 

 
Figure S4: Percentage of E. coli growth after 4 h in contact with Si (as negative control), 

5.3CFx/a-C:H:Ag and 5.3CFx/a-C:H:AgO (p < 0.05).   


