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Antibacterial Effects of Carbon Atom Wires
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Abstract: Antibacterial effects of a new material, carbon atom wires (CAWSs), another allotropic form of carbon
based on sp hybridization, were investigated by various methods including zone of inhibition, bacterial colonies
and conductivity measurements.The bacteria used in the research were Bacillus subtilis (ATCC9372),
Staphylococcus aureus (ATCC25923) and Proteus vulgaris (49102). As experimental results indicated, CAWs
exhibited well inhibitory effects on the bacteria tested. An excellent biocompatibility of pyrolytic carbon has been
well recognized. The additional inherency of the new material against bacterial growth could be potentially

utilized in medical applications.
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Fig.1  Zone of inhibition test results for carbon atom wires against Bacillus subtilis (a), Staphylococcus aureus (b)

and Proteus vulgaris (c)
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Fig.2 Bacterial colonies of Staphylococcus aureus in the culture media containing carbon atom wires at different apparent

concentrations (a, 0; b, 1.25; ¢, 2.5; d, 5 mg-mL™)
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Fig.3 Bacterial colonies of Proteus vulgaris in the culture media containing carbon atom wires at different apparent

concentrations (a, 0; b, 1.25; ¢, 2.5; d, 5 mg-mL™)
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Table 1 Conductivity of cultures containing bacteria of Bacillus subtilis, Staphylococcus aureus and Proteus vulgaris,

and carbon atom wires at different apparent concentrations, after 24 h growth of the bacteria respectively

Bacteria
cof CAWs/
Bacillus subtilis Staphylococcus aureus Proteus vulgarts
(mg-mL")
K/ S m') k/S'm') Ax/(S'm) K/ (S'm?) K/ (S'm?) Ax/(S'm™) K/ (S'm?) K/ (S'm?) Ak /(S'm™)
0 1.99 2.12 0.13 1.99 2.17 0.18 1.99 2.33 0.34
1.25 1.98 2.10 0.12 1.98 2.13 0.14 1.98 2.18 0.20
2.5 1.99 2.09 0.10 1.99 2.11 0.12 1.99 2.14 0.15
5 1.99 1.98 -0.01 1.99 1.99 0.00 1.99 2.01 0.02

Notes c¢: concentration; k;: initial conductivity; k¢ final conductivity after 24 h growth of a bacterium;

Ak=k; — k;: conductivity change after 24 h growth of a bacterium.
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