
Based on treatments recommended to patients at UConn Health, we selected 3 
treatment options with 3 distinct active ingredients:
• Sensodyne Rapid Relief (Stannous fluoride) 

• Colgate Sensitive Pro-Relief (calcium carbonate/arginine combination

• Prime Dent Desensitizer (Hyodrxyethyl Methacrylate, HEMA)
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• Dentin Hypersensitivity is defined as sharp dental pain caused by thermal, tactile, 
or chemical stimuli1

• It affects up to 85% of the population2

• The pain is caused by dentinal tubule exposure leading to tubular fluid flow and 
stimulating A-delta fibers causing pain

• The most common treatment for dentin hypersensitivity is the application of 
solutions that occlude or narrow the tubules limiting fluid flow

• Despite the regular use of these treatments, little is known about their efficacy in 
tubule occlusion

Background

Objective

My objective is to qualitatively and quantitatively identify the most effective 
treatment for dentin hypersensitivity by examining their effect on tubule occlusion 
and dentin permeability. 

Methods: Treatment Selection

Methods: Experimentation Results: Permeability

Sample Preparation
• Bovine incisors were extracted and sections of root dentin were isolated
• Surfaces perpendicular to the tubule long axis were polished and etched
• Each desensitizer was applied to n=5 samples via 3 brushing applications
• Sections with no application of desensitizer were used as controls 

Occlusion Analysis
• Samples were vacuum dried and supper coated with Au-Pd
• Tubules were imaged in SEM
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Permeability Analysis
• Samples were placed in a custom permeability test 

system
• Water pressurized via nitrogen flow to 2.48 kPa was 

pushed through the samples for 1 and 2 min
• The volume of water that successfully passed through the 

sample at each time point was collected and measured 

Results: Tubule Occlusion 

Control Sensodyne Rapid Relief Colgate Sensitive Prime-dent 

SEM images indicate greater occlusion with Colgate compared to other treatments

The combination of calcium carbonate and arginine decreased the amount of visible tubules 
and the tubule diameter compared to the stannous fluoride or the HEMA.

Permeability was most reduced after treatment with Colgate Sensitive

The permeability of the dentin after treatment was significantly reduced after treatment with 
calcium carbonate/arginine and HEMA. Stannous fluoride did not reduce permeability 
compared to control. 

Conclusions

• Considering tubule occlusion and decreased permeability as critical factors in treatment, 
Colgate sensitive had the greatest success. 
• The arginine promotes calcium carbonate precipitation in the tubules. 
• Calcium carbonate then creates a basic environment promoting calcium phosphate 

precipitation.
• Stannous fluoride in Sensodyne, which acts via oxidation/reduction reactions, may require 

a greater number of applications. 
• HEMA in Prime-dent works through interactions with dentinal fluid proteins therefore it 

was better at partial occlusion within the tubule rather than complete.

Future Directions
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Formulate a final product adding HEMA to the arginine/calcium carbonate combination in which 
the main purpose is to combat tooth sensitivity and applied on only the sensitive portion of the 
tooth rather than a toothpaste bundle.


