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I . PURPOSE  

The purpose of these studies was to determine the kinetics of kill of the Sargent Steam 

cleaner on dried bacterial films. Two vegetative bacteria (one gram positive and one gram 

negative) and  bacterial endospores were used as the test organisms in these evaluations. 

 

I I . MATERIALS AND METHODS  

 1.0 Test organisms. 

1.1 Cultures of Staphylococcus aureus, ATCC 6538, and Pseudomonas aeruginosa,           

     ATCC 15442, were grown for 24 h in Mueller Hinton broth at 37˚ C. 

1.2 Bacillus subtilis, ATCC 6051, was grown on sporulation agar at 37˚ C for 4 days.     

Growth was rinsed from the plate with sterile water and spores were purified by 

repeated centrifugation at 5,000 X g for 20 min, followed by removal of the top 

vegetative-rich layers. When the purity reached about 90%  spores, the 

suspension was treated with 75%  ethanol for 20 min to kill any remaining 

vegetative cells. The spore suspension was washed, re-suspended in sterile 

water and stored at 4˚ C until used.   

  2.0 Bacterial film preparation. 

Fifty-microliter aliquots of Staphylococcus aureus and Pseudomonas aeruginosa 

cultures and the Bacillus subtilis spore suspension were placed in slanted separate 

sterile 250 ml  Erlenmeyer flasks and dried overnight at 37˚ C. 

 3.0 Steam nozzle preparation. 

Sargent Steamer brushless steam nozzles were fitted with rubber filter adapters, 

such that the nozzle was suspended inside the test flask and the tip of the nozzle 

was held one cm above the dried bacterial film. The nozzles with adapters were 

sterilized using a steam autoclave. 

 4.0 Steaming procedure. 

4.1 A sterile nozzle was attached and the steamer was activated for 30 sec before   

     use, ensuring optimal steam output and temperature. 

  4.2 The nozzle was placed into a flask containing a dried bacterial film. 

Staphylococcus aureus and Pseudomonas aeruginosa films were exposed to 

steam for land 2 sec. Films of Bacillus subtilis spores were exposed for 10, 30, 

60, 120, and 240 sec. 

4.3 Immediately following steam treatment, 25 ml of sterile physiological saline        

     solution (PSS) with 0.1 %  Tween 80 were added to the flask. 

4.4 Flasks were sonicated for five minutes using a Sonicor SC200 sonicating bath to   

     strip bacteria from the wall of the flask. 

 5.0 Viability Assay. 

  5.1 The number of viable organisms was determined using membrane filtration. 

  5.2 Following sonication, the entire contents of the flasks with Staphylococcus   
       aureus or Pseudomonas aeruginosa films were filtered using a membrane with a    
              0.45 ulm pore size. The flasks were rinsed with 25 ml of PSS, which was filtered  

     using the same membrane. The funnel was rinsed with about 100 ml of sterile  

     PSS. 

  5.3 Membranes were removed to Tryptic Soy Agar (TSA) plates, which were  

     incubated at 37˚ C for 24 hr. 

  5.4 Flasks containing Bacillus subtilis spores were steamed for longer periods of  

     t ime. To determine the number of viable spores remaining in the flask, the  
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