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The SmartLite Pro EndoActivator™ (SLP-EA) is a tool used in root canal treatments that uses sonic energy and an 
elliptical motion to activate irrigation solutions. Research shows that activation of irrigants helps improve debride-
ment of smear layer and biofilm more effectively. Activated fluids reach deep into small spaces in the root canal, like 
side canals, fins, webs, and anastomoses. A thoroughly cleaned canal helps with better three-dimensional obtura-
tion and supports long-term treatment success. The following article highlights SLP-EA effectiveness in reducing 
bacterial load in comparison with passive irrigation.
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Aim: To evaluate the cleaning efficacy of sonic activation with SmartLite Pro EndoActivator™ (SLP-EA) by  
measuring ATP values and colony‑forming units (CFUs) during root canal procedure.

Methods: A total of 80 mandibular molars with intact distal roots and crowns were sectioned buccolingually at 
the furcation with a diamond disc. Neo Spectra ST HV and flow composites (Dentsply Sirona, Konstanz, Germany) 
were used to restore the missing walls and to seal root apices. Root canals were enlarged with 25 mm ProTaper Gold  
rotary files (Dentsply Maillefer, Ballaigues, Switzerland) from S1 to F2. Canals were rinsed with 2 mL of 5.25% sodium  
hypochlorite (NaOCl), 2 mL of 17% ethylenediaminetetraacetic acid (EDTA), and 2 mL of distilled water. Samples 
were then sterilized and tested with Endocator ATP tester to confirm sterility. 

Subsequently, Enterococcus faecalis ATCC‑29212 was inoculated and incubated in the samples, which were then 
placed on a culture plate with brain heart infusion agar1 (BHI) at 37° for 4 weeks. After this period, baseline ATP 
values and CFU were measured. Then, samples were divided into four groups (N=20 per group), applying the fol-
lowing root canal irrigation protocols:

i)	 Group 1: 	 2 mL of distilled water for 30 seconds. 
ii)	 Group 2: 	2 mL of distilled water activated with SLP‑EA for 30 s at high speed. 
iii)	 Group 3: 	2 mL of 1% NaOCl for 30 s. 
iv)	 Group 4:	 2 mL of 1% NaOCl activated with SLP‑EA for 30 s at high speed. 

The irrigation protocols were repeated 9 times. The ATP and CFU values were recorded after each cycle by measu-
ring solution aspirated from each root canal.

Intragroup comparisons were performed using Friedman test and Wilcoxon Signed‑rank test, whereas intergroup 
comparisons were done with Kruskal–Wallis test and Wilcoxon rank sum test. Multiple pairwise comparisons were 
made using Tukey’s post hoc test. The correlation between ATP and CFU was done with Pearson’s correlation.

Efficacy of sonic activation in root canal cleaning1

Are you getting the most out of your irrigant?

1 Brain heart infusion agar is a medium used to support bacterial growth.
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Figure 1
Residual ATP and CFU values in percentage over time. Initial ATP / CFU values normalized to 100% for each sample. It is noteworthy to highlight the 
significant reduction of over 95% from baseline of ATP and CFU values with 1%NaOCl and SLP-EA after 1 minute. 

Results: There was a strong positive correlation between ATP and CFU values (R=0.91; p<0.0001). The 
difference between the groups after 9 cycles of activation and residual activation for ATP and CFU  
values was significant (p<0.001), except for CFU count between Groups 2 and 3. For Group 4, there was a statis-
tically significant reduction on the ATP and CFU values in all the time points evaluated, compared to the other 
groups (Figure 1). 
  
After 1 minute, Group 4 presented a mean reduction of ATP of 98.30% (vs.72.34% for Group 1, 73.67% for Group 2, 
and 82.80% for Group 3). Also in Group 4, approximately 99.8%, 99.9%, and 100% reduction of ATP from baseline 
was observed at 2, 2.5, and 4.5 min respectively, and was significantly different from the other groups. 

Reduction in CFU was significantly higher in Group 4 compared to Group 3, with complete elimination of CFU in 
Group 4 after the ninth cycle. This is due to the use of SLP‑EA and indicates the importance of activation of the irri-
gating solution which allows eliminating CFU over 99.9% within 2.5 min and up to 100% after 4.5 min in this study. 
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Group 1

Each 30-second irrigation cycle consisted of irrigating the root canal with 2 ml of either distilled water, 1% NaOCl, or SLP-EA, 
followed by a rinse with 3 ml of distilled water, after which samples were collected (N=20 samples per group).
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This research was conducted with support from Dentsply Sirona, Sibar Health and Research Foundation and  
Dr. Randolph Cross for providing Endocator ATP testers.

Disclaimer3

While both 1% NaOCl and 1% NaOCl with SLP-EA provide sufficient bacteria reduction, the reduction is reached 
much faster when using SLP EA. Irrigation with 1% NaOCl and SLP-EA reduced the CFU and ATP values by more 
than 95% just 1 minute after irrigation and to 99.9% after 3 minutes, being more effective in bacteria reduction 
than the other irrigation protocols. Therefore, SLP-EA allows for a much more efficient irrigation workflow.
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