
           

 

 

  

  
   

 

 

 

Remove Biofilm by Cleaning with Dentibrite™ Cleansing Crystals 

Summary 

• Biofilm-coated Invisalign® aligners were subjected to a head-to-head cleaning evaluation involving  

      Dentibrite™ Cleansing Crystals and three leading manufacturers’ tablets. 

• Dentibrite™ Cleansing Crystals removed biofilm in a manner that was statistically superior to the  

other products tested.  

Study Design 

Independent laboratory testing was performed by Conley Chemical Consulting, Formulation, and Testing 

Labs (Redwood City, California) from 5/8/17 to 5/22/17. 

Factory-sealed packages of Invisalign SmartTrack® aligners were obtained from a dentist’s office. 

Twelve aligners were cut in half, perpendicular to the plane formed by their “U” shape, to give two “L”-

shaped pieces that were approximately mirror images of one another.  Both halves of these aligners were num-

bered (i.e. 1a, 1b; 2a, 2b; …; 12a, 12b) so that the paired nature between the “a series” and “b series” of half-

aligners were preserved. 

An emulsion of EleCare Jr. (Abbott Laboratories) was prepared by vigorously mixing 64.8 g of powder in 

300 ml of distilled water, and the emulsion was inoculated with human saliva (~10 ml).  The 24 half pieces of 

Invisalign SmartTrack® aligners were statically incubated in this culture for two weeks at 37 °C in a closed ves-

sel, with passage into fresh media being performed every 3-4 days.  During each passage, ~2% of the previously 

incubated growth medium was carried over to preserve the culture. 

After incubation for two weeks, the half-aligners were rinsed thoroughly in distilled water and then 

stained by soaking for 5 min in a solution of four GUM Red-Cote Plaque Disclosing tablets dissolved in 300 ml of 

distilled water.  A subset of the stained aligners were photographed.  Each “a series” half aligner was stripped of 

the red dye (and biofilm) by sonicating in 50 ml of 10% (w/v) sodium dodecyl sulfate (SDS) solution at 50 °C for 

5 min, and the absorption of a 1.5 ml-aliquot of each solution was measured at 537 nm, the wavelength of maxi-

mum of absorption of the D&C Red No. 28 dye.  These absorption measurements provided an indication of the 

amount of biofilm on each “a series” half aligner, and this biofilm burden should approximately match the biofilm 

burden on the corresponding “b series” half-aligner in pairs 1-12.  The “b series” aligners were not stripped of 

dye and biofilm so they could be used for cleaning studies.   

The remaining 12 half aligners of the “b series” were split into 4 groups of 3 each, and each group was 

subjected to one of four soak-based cleaning methods: Dentibrite™ Cleansing Crystals and three leading 

manufacturers’ products. 



After cleaning each group according to the manufacturers’ instructions, the “b series” half aligners were 

rinsed and re-stained by soaking for 5 min in a solution of four GUM Red-Cote Plaque Disclosing tablets dissolved 

in 300 ml of distilled water.  A subset of these re-stained aligners were photographed.  Each “b series” half aligner 

was stripped of the red dye by sonicating in 50 ml of 10% (w/v) sodium dodecyl sulfate solution at 50 °C for 5 

min, and the absorption of a 1.5 ml-aliquot of each solution was measured at 537 nm, the wavelength of maxi-

mum of absorption of the D&C Red No. 28 dye.  These absorption measurements give an indication of the amount 

of biofilm remaining on each “b series” half aligner after cleaning. 

 For each half-aligner pair, the amount of biofilm removed was calculated using the following equation: 

             % biofilm removed = [1 – (ABSb-series,n/ABSa-series,n)] x 100,                       [Equation 1] 

where ABSb-series,n is the absorption value measured at 537 nm of the stripped solution for the cleaned “b series” 

half aligner in the nth pair and ABSa-series,n is the absorption value measured at 537 nm of the stripped solution for 

the uncleaned “a series” half aligner in the nth pair. 

The percent biofilm removed was averaged for each of the four cleaning groups and the standard devia-

tion was calculated. 

 Results & Discussion 

 As shown in Figure 1, only Dentibrite™ Cleansing Crystals (panel A) were effective at removing bio-

film. 

 



Figure 1.  Photographs of biofilm-stained half aligners: (A1) before and (A2) after cleaning with Dentibrite™ Cleansing Crys-
tals [“series b” half aligner from pair 1]; (B1) before and (B2) after cleaning with leading manufacturer 1’s formula [“series b” 
half aligner from pair 4]; (C1) before and (C2) after cleaning with leading manufacturer 2’s formula [“series b” half aligner 
from pair 7]; and (D1) before and (D2) after cleaning with leading manufacturer 3’s formula [“series b” half aligner from pair 
10]. 

 The amount of biofilm removed was quantified according to Equation 1.1 and is plotted in Figure 2.  The 

quantitative reduction in biofilm matches the qualitative reduction observed in the biofilm-stained aligners in Fig-

ure 1.  Dentibrite™ Cleaning Crystals significantly outperform the leading manufacturer’s products. 

 

 

 

Figure 2.  Graph showing quantitative reduction in biofilm with standard deviations for four different cleaning formulas: 
Dentibrite™ Cleaning Crystals and three leading manufacturers’ products (LM-1, LM-2, and LM-3).  The color of the bars in 
the graph match the color coding scheme in Figure 1.  Error bars show standard deviation and *** indicates a statistically 
significant difference (p < 0.001). 

*** 



Although most cleaning formulations for oral appliances claim to kill >99% kill of odor-causing bacteria, these 

studies are performed on suspensions of dispersed bacteria rather than on biofilms, which are the form in 

which bacteria predominantly exist on oral appliances.  Given the poor performance of the leading manufactur-

ers’ products in removing biofilms, their claims are dubious. 

Conclusion 

 Although brushing dental appliances with toothpaste represents a mechanical method of removing bac-

teria-laden biofilm, it damages appliances by creating scratches that increase the surface area of the appliance 

and leads to increased bacterial adhesion during subsequent wear.  Dentibrite™ Cleansing Crystals repre-

sent a soak-based approach that effectively removes biofilm without the need for mechanical intervention. 


