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Inactivation of Candida albicans by cold atmospheric pressure plasma jet
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Non-thermal atmospheric pressure plasma jets are characterized by very reactive

chemistry without the need of elevated temperatures. Also, the plasma jets are

capable of producing plasmas that are not spatially confined by electrodes, which

makes them are very attractive for bio-medical applications. In this work we report

bactericide efficiency of a simple plasma jet device using gas He as plasma source.

The gas flow rate was kept fix at 5.0 L/min, which corresponded to plasma jet length

of about 2.5 cm. The device was driven by an AC power supply operated at 31 kHz,

13 kVp-p with mean power around 1 W. The jet was directed perpendicularly on a

standard Petri dish (90 x 15 mm) keeping a distance of 3.0 cm between the jet nozzle

(diameter of 1.5mm) and the target. In this way, the sample did not have direct

contact with the jet but the highly reactive chemical species produced by the plasma

still can reach the surface and interact with it. The jet anti-microbial efficiency was

tested against Candida albicans reference strains (SC 5314, ATCC 18804) and 5

clinical isolates from lesions of denture stomatitis (Local Ethical Board: CEPh

070/2006). Cultures were kept in Sabouraud Dextrose broth supplemented with 20%

glycerol at -6 

o

C. Fresh cultures were obtained by streaking Candida albicans cells in

Sabouraud Dextrose (SD) agar and incubating at 37 °C for 24 h. To obtain working

suspensions, the fungal colonies were re-suspended in a 0.9% NaCl solution (10

6

CFU/mL). These suspensions (100 μl) were distributed in SD agar plates with sterile

swabs. Fifteen minutes later, the plates were exposed to plasma jet at 30, 60, 90,

120, 150, 180 e 240 seconds, in triplicate. As controls, plates were subjected to gas

flow only. After incubation (24 h, 37°C), diameter of the circular inhibition zones of

fungal growth was measured. For reference and clinical strains, there were no

inhibition zones for 30 s of treatment. The lowest diameter inhibition zone was 3 mm

at 60 s for all strains. The largest inhibition zones have diameters of 12.3 mm for

reference strains and 12.7 mm for clinical strains, both at 240 s.
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