
Objectives:
1. To investigate microbial levels within ultrasonic cleaning solutions after daily use in a dental facility.

2. To compare the microbial accumulation of a hydrogen peroxide ultrasonic cleaning solution, Optim 28 (SciCan), to an enzymatic 
ultrasonic cleaning solution after daily use in a dental facility.

Experimental Design:
Test ultrasonic cleaning solutions, Optim 28 (SciCan) and a commercially available enzymatic solution, were prepared daily, as per 
manufacturer’s instructions, with tepid potable water. Samples of the ultrasonic solutions were collected at the beginning and end of each 
test day. The dental practice used in this study saw patients over an 8-hour work day. D/E neutralizing solution was added to each sample to 

Figure 1: Representative enzymatic 
ultrasonic cleaning solution sample 
collected at the beginning of the day

Sample Day Beginning of Day 
(cfu/mL)

End of Day  
(cfu/mL)

1 803 56,000
2 3,800 88,000
3 4,158 39,000

Average 2,920 61,000

Table 1. Microbial contamination of enzymatic ultrasonic cleaning solution (cfu/mL)

inactivate any potential antimicrobial or bacteriostatic agent.  Neutralized samples were serially 
diluted with sterilized saline (1/10, 1/100, 1/1,000, and 1/10,000), and 1.0 ml of prepared 
dilutions were plated onto tyrpticase soy agar.  All cultured samples were incubated at 37C for 24-
48 hours and the resultant microbial growth analyzed.

Results:
Enzymatic ultrasonic cleaning solution samples collected at the beginning of the day demonstrated 
average microbial counts of 2920 cfu/mL (Table 1 and Figure 1).  This is higher than the EPA 
regulated microbial levels of 500 cfu/mL potable water, which suggests the presence of residual 
contamination from previous runs. Microbial loads were on average 61,000 cfu/mL for enzymatic 
solutions collected at the end of the day (Figure 2). In comparison, Optim 28 samples collected 
at the initiation of the work day were seemingly void of any microbial contamination (Table 2), 
which is likely due to the presence of hydrogen peroxide, a chemical known for its antimicrobial 
properties. By the end of the work day microbial contamination increased to an average of 215 cfu/
mL.

Figure 2: Representative enzymatic 
ultrasonic cleaning solution sample 
collected at the end of the day
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Discussion and Summary
This study compared the microbial contamination of a commercial enzymatic ultrasonic cleaning solution to that of Optim 28 during 
prolonged use in a dental practice. Significant differences between cleaning solutions were demonstrated at both sample time points, start and 
end of work day. Prior to use, observed microbial levels for enzymatic solutions were <5000 cfu/mL, while Optim 28 samples were absent 
of viable bacteria. Microbial contamination increased throughout the day for both ultrasonic cleaning solutions; however, Optim 28 had 
considerably lower microbial levels overall.  

In conclusion, this series of experiments showed the ultrasonic solutions have the potential to become highly contaminated when the 
preparations are used multiple times a day to clean instruments used to treat patients. Ultrasonic cleaning is a more efficient, safer alternative 
to hand scrubbing contaminated dental instruments. However, it is important to recognize that high levels of microbial accumulation occur 
within the ultrasonic cleaning solution with prolonged use. Personnel are advised to thoroughly clean the unit’s chamber at the end of each 
work day, in an effort to minimize any carryover of bacterial contamination from one use day to the next.

Sample Day Beginning of Day 
(cfu/mL)

End of Day  
(cfu/mL)

1 0 158
2 0 220
3 0 268

Average 0 215

Table 2. Microbial contamination of Optim 28 (cfu/mL)


