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Aim
To investigate in vitro the ability of an experimental 0.454% stannous fluoride test dentifrice  
to occlude dentine tubules, compared with a commercially available control dentifrice.

Study Products
•   Test dentifrice – experimental dentifrice containing 0.454% stannous fluoride  

(Sensodyne Rapid Relief).

•  Control dentifrice – commercially available dentifrice containing 8% arginine/calcium 
carbonate (Colgate Sensitive Pro‑Relief).

Methods
•  A 4‑day dentine occlusion model1 was utilised in the three in vitro studies to assess  

the effect of daily treatment with the test dentifrice on tubule occlusion (human dentine). 
Dentine samples were immersed in artificial saliva for 1 hour prior to first treatment. 

Study 1: 

Once-daily brushing for 4 days – study dentifrice was applied to the dentine sample with  
a toothbrush. The samples were then rinsed and returned to the artificial saliva for 24 hours, 
before drying, then imaging. 

+

Acid challenge on Day 4 – after the final treatment on Day 4, each sample was immersed  
in Cola for 2 minutes before drying, then imaging.

Study 2: 

Once-daily dab-on application for 4 days – as Study 1, except the dentifrice was applied 
by dabbing onto the dentine using a finger. 

+

Acid challenge on Day 4 – as Study 1.



Study 3: 

Twice-daily brushing for 4 days – study dentifrice was applied to dentine samples using a 
toothbrush. The samples were then rinsed (as Study 1) and returned to the artificial saliva for  
1 hour, followed by a second brushing. After incubation for a further hour, samples were 
removed, rinsed, allowed to dry and withdrawn for imaging. 

+

Acid challenge on Days 3 & 4 – after the second saliva incubation, prior to imaging,  
the samples were immersed in grapefruit juice for 5 minutes.

•  Dentine samples from each treatment group were analysed using a Scanning Electron 
Microscopy (SEM) pre‑treatment (baseline) and 24 hours after each treatment. 

•  Degree of occlusion was graded, scored and converted to a percentage.

Typical SEM Images (graded 5 to 1 from left to right) 

M
ea

n 
D

en
tin

e 
O

cc
lu

si
on

 /
 % 100

80

60

40

20

0

*

Day 1 Day 2 Day 3 Day 4
 (including acid challenge)

*p=0.0002
†p=0.0003
‡p<0.0001
§p=0.0058§

‡
†

Test: Experimental dentifrice 
containing 0.454% 
stannous �uoride 

Control: Commercial 
dentifrice containing 8% 
arginine/calcium carbonate

Figure 1: Mean % dentine tubule occlusion for study 1 

Results
In all three studies there were significant differences in mean dentine tubule occlusion 
between test and control. Following acid challenge, in two out of three tests, the 
experimental dentifrice was significantly better than control.
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Conclusions
Overall, greater occlusion was observed for an experimental 0.454% stannous fluoride 
dentifrice, compared to a commercial 8% arginine/calcium carbonate dentifrice. The results 
indicate the experimental dentifrice has potential benefit in the treatment of dentinal 
hypersensitivity.
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Figure 2: Mean % dentine tubule occlusion for study 2 

Figure 3: Mean % dentine tubule occlusion study 3 
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