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Antibacterial and antivirus properties of copper doped carbon film
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Impart new properties to diamond-like carbon (DLC) films by incorporating
third elements such as zinc (Zn), copper (Cu), silicon (Si), titanium (Ti), and fluorine (F) is
developed. Among these, copper (Cu) has been reported to inhibit enzymes, restrict bacterial
activity, and influence bacterial metabolism, thereby exhibiting known antibacterial effects. In
this study, copper-doped DLC (Cu-DLC) films were formed using high-frequency plasma-enhanced
chemical vapor deposition (PECVD), and the relationship between antimicrobial properties and film
characteristics was investigated.
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Figure 1 Schematic diagram of sputtering system with mixed target.
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Figure 2 Typical XPS spectrum of Cu-DLC (Cu:C = 40:60).

Table 3 Chemical component of each sample.

Chemical composition [at.%]
Sample Cu:C Target Cu/C

Cu C O
@) 50:50 1.71 554836 324263 12.0900
@ 40 : 60 1.10 514240 46.9411  1.6349
® 30:70 0.73 389041 53.2695  7.8264
C;H:O
Cu-DLC Raman
Raman Fig. 3 Cu-DLC
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Figure 3 Raman spectra of Cu-DL C before and after stability test.
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