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Abstract

Aim:  To measure the desensitizing benefits of an 
experimental stannous-containing sodium fluoride 
dentifrice versus a regular sodium fluoride negative 
control.

Methods and Materials:  This study was a 
randomized, double-blind, parallel group, four-
week clinical trial. Subjects reporting dentinal 
hypersensitivity were enrolled and randomized 
to the experimental dentifrice or the control 
dentifrice to use twice daily for four weeks. 
Efficacy assessments (Air Blast) were performed 
at baseline and weeks two and four. Separate 
analyses were performed for the two most sensitive 
teeth at baseline and for all 12 teeth. Results for 
weeks two and four combined also were analyzed.

Results:  Thirty-one subjects were included in 
the analyses. For the two most sensitive teeth, 
the experimental dentifrice showed statistically 
significantly less sensitivity (p<0.05) versus the 
control at weeks two and four and for weeks 
two and four combined. The sensitivity reduction 
ranged from 24.9% to 28.4% over the control. For 
all 12 teeth, the experimental group had statistically 
significantly (p<0.03) lower sensitivity scores 
versus the control group at week two and weeks 
two and four combined.

Conclusion:  The experimental dentifrice 
demonstrated significant desensitizing advantages 
versus the control.

Clinical Significance:  This stannous-
containing sodium fluoride dentifrice provides 
an effective treatment for patients with dentinal 
hypersensitivity, significantly reducing sensitivity 
versus a negative control in this four-week trial.
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Recently, a new stannous-containing sodium 
fluoride dentifrice was developed. This clinical trial 
was conducted to evaluate the effectiveness of 
this formulation relative to a negative control for 
the treatment of dentinal hypersensitivity.

Methods and Materials

Study Design

This was a randomized, parallel group, double-
blind, four-week clinical trial to assess changes 
in subject perceived tooth hypersensitivity via air 
blast induced examiner grade assessment among 
subjects using a stannous-containing sodium 
fluoride dentifrice compared to those using a 
negative control dentifrice. Measurements were 
conducted at baseline, week two, and week four 
visits.

http://www.thejcdp.com/journal/view/volume11-
issue1-day.

Introduction

Dentinal hypersensitivity is a highly prevalent 
condition reported to affect from 4% to 57% of 
the population.1,2 The causes of sensitivity are 
well characterized as exposed dentinal tubules 
most commonly resulting from gingival recession 
followed by loss of cementum. The mechanism 
by which nerves are triggered to result in the pain 
associated with hypersensitivity is now widely 
accepted as that of the Brännström hydrodynamic 
theory.3 This postulates that changing physical 
conditions on the dentin surface such as heat, 
pressure, or osmotic potential give rise to fluid 
movement in the tubules.4–6 The consequent 
pressure change stimulates the nerves giving rise 
to the pain.

The mechanism of action of stannous ions7 in 
reducing dentinal hypersensitivity has been found 
to be the precipitation of stannous compounds 
occluding the dentinal tubules and thus preventing 
stimulation of the nerves in the pulp cavity. In 
vitro studies using various techniques, such as 
scanning electron microscopy, electron probe 
microanalysis, and Vickers surface micro-
hardness, demonstrate deposition of tin and 
fluoride on the surface and covering of the 
dentinal tubules.8,9 One laboratory evaluation 
showed that while both zinc and tin covered or 
obturated tubules, zinc was largely removed 
by washing whereas tin remained covering the 
tubules.10 Another study showed specimens 
treated with stannous fluoride (Crest® Pro-Health®, 
The Procter & Gamble Company, Cincinnati, OH, 
USA) appeared to resist acid solubilization.9

A number of clinical studies also have been 
conducted to investigate the effectiveness of 
stannous-containing oral care products upon 
dentinal hypersensitivity. Most of the early studies 
focused on gels containing 0.4% stannous 
fluoride,11 whereas the majority of contemporary 
trials have evaluated stannous-containing 
dentifrice formulations.12–18 The collective findings 
demonstrate the effectiveness of numerous 
stannous-containing products in reducing 
sensitivity.
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& Gamble Company, Cincinnati, OH, USA). The 
test products were supplied in kits containing 
the assigned toothpaste, toothbrush, and written 
usage instructions. The dentifrice in both kits was 
supplied blinded in white tubes.

Subjects were stratified at baseline into one of 
four strata depending on their gender (female 
or male) and the baseline self-reported tooth 
hypersensitivity (low or high). Within strata, 
subjects were randomly assigned to one of the 
two treatment groups using an encoded program. 
Subjects residing in the same household were 
assigned to the same treatment group.

Treatment Regimens

Subjects used the assigned products for the first 
time under supervision at the clinical site. Subjects 
used the products at home in place of their normal 
toothbrush and dentifrice for a period of four 
weeks. Subjects were instructed to brush twice 
daily for two minutes each time. Subjects were 
instructed not to alter their other oral hygiene habits 
(e.g., flossing) with the exception that no anti–tooth 
hypersensitivity products should be used.

Air Blast Tooth Specific Sensitivity Assessment

The thermal sensitivity perceived by the subject 
was measured by the examiner by directing an 
air blast individually at each of the premolars and 
canines at baseline, week two, and week four 
visits. Each tooth was isolated with cotton rolls 
and the air blast was delivered from a distance of 
1.0 centimeter for 1 second. The following scale19 
was used by the examiner to assess the level of 

Entrance Criteria

Following Ethics Committee approval, at least 30 
generally healthy adults age 18–70 reporting tooth 
sensitivity were sought. Subjects had to agree to 
refrain from using anti-hypersensitivity products 
or having elective dental procedures (including 
prophylaxis) performed during the study.

Subjects who were currently using an anti-
sensitivity toothpaste or another anti- sensitivity 
product or who had used such a product in the 
previous month were excluded. Subjects with 
carious teeth or with any other condition that the 
investigator considered may compromise the 
results also were excluded. Subjects taking daily 
doses of anticonvulsants, sedatives, tranquilizers, 
or other mood-altering drugs were excluded 
as well as subjects with a history of significant 
adverse effects following the use of oral hygiene 
products such as toothpaste and mouth rinse.

Test Dentifrices, Assignment to Treatment 
Sequence

The two treatments used in this study were
1. An experimental stannous-containing sodium 

fluoride dentifrice with 1450 ppm F- sodium 
fluoride and stannous chloride as a key 
excipient (Procter & Gamble UK, Surrey, 
United Kingdom)

2. Crest® Decay Protection (UK) with 1450 ppm 
F- sodium fluoride (Procter & Gamble UK, 
Surrey, United Kingdom)

Both were supplied to the subjects with (medium) 
Oral-B Advantage 40 toothbrushes (The Procter 
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Results

Thirty-one subjects were enrolled at the baseline 
visit, received product, and completed the study 
through week four. Subjects ranged in age from 
23 to 65 years with an average of 42 years, 
and 68% of the subjects were female. The 
treatment groups were balanced (p>0.86) for 
all demographic characteristics. Mean baseline 
scores were not significantly different (p>0.56) 
between groups at baseline for either the two 
most sensitive teeth or for all 12 teeth combined.

Efficacy Results

At the week two and week four post-baseline 
visits and combining weeks two and four, the 
experimental group had mean air blast scores for 
two most sensitive teeth that were 28.4%, 24.9%, 
and 27% lower, respectively, than the control 
group (p<0.05, Figure 1). At week two, mean 
scores for the experimental and control groups 
were 1.51 and 2.11, respectively (Table 1). At 
week four, the experimental group had a mean 
score of 1.42 compared to 1.89 for the control 
group. The weeks two and four combined mean 
score was 1.46 for the experimental group and 
2.00 for the control group.

hypersensitivity for each of the 12 teeth examined:
• 0 – Absence of pain, but perceiving stimulus
• 1 – Slight pain
• 2 – Pain during application of stimulus
• 3 – Pain during application of stimulus and 

immediately thereafter

Statistical Methods

For air blast–induced hypersensitivity scores, 
separate analyses were performed for the two 
teeth with the most sensitivity at baseline and 
for all 12 teeth combined. Analysis of covariance 
(ANCOVA) with treatment as a factor and 
the baseline score and age as the covariates 
were used to assess treatment differences in 
hypersensitivity at the post-baseline visits. Also 
for the hypersensitivity scores, separate repeated 
measures models were used to investigate the 
overall relationship between the treatment groups 
and the post-baseline visits (weeks two and four) 
with statistical testing for the interaction and 
overall treatment effects using a two-sided 5% 
significance level. In this study, the interaction 
between treatment and week was not statistically 
significant (p>0.45) for each hypersensitivity 
score, and the interaction was removed from the 
repeated measures model.

Table 1. Between treatment comparison of air blast score for two most sensitive teeth.

Visit/Treatment N Mean (SE)a Two-Sided 
p-Values

Baseline

Experimental Sn Dentifrice 15 2.17 (0.105) 0.5605

Crest Decay Prevention 16 2.31 (0.218)

Week two

Experimental Sn Dentifrice 15 1.51 (0.153) 0.0089

Crest Decay Prevention 16 2.11 (0.148)

Week four

Experimental Sn Dentifrice 15 1.42 (0.158) 0.0416

Crest Decay Prevention 16 1.89 (0.153)

Week two and fourb

Experimental Sn Dentifrice 15 1.46 (0.128) 0.0053

Crest Decay Prevention 16 2.00 (0.124)
a Week two and four means adjusted for the baseline value and age.
b Overall results pooling weeks two and four from the repeated measures analysis.
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Discussion

In this clinical trial, the experimental group 
exhibited a significantly greater reduction in 
tooth sensitivity via air blast measurements than 
the control among the two most sensitive teeth 
(p<0.05) at both post-baseline measurements 
and the combined weeks two and four visits. 
The experimental group also demonstrated 
significantly greater reductions than the control in 
tooth sensitivity via air blast measurements among 
all 12 teeth on post-baseline measurements at 
week two and the combined results for weeks two 
and four (p<0.03). The assessment of all 12 teeth 
was included in this trial for comparative purposes 
but is not a widely used measure in sensitivity 
trials since the condition typically does not affect 
each tooth.

These results are aligned with other studies 
evaluating stannous-containing dentifrices. Five 
trials in the literature evaluated the desensitizing 
effects of a combination of 0.454% stannous 
fluoride and 5% potassium nitrate relative to other 
products; four trials compared the dentifrice to a 
positive control sensitivity toothpaste containing 
5% potassium nitrate and the fifth study was 
versus a commercial nondesensitizing control 
dentifrice.12–16 The effectiveness of the product 

At week two and combining weeks two and four, 
the experimental group provided significantly 
(p<0.03) lower mean air blast scores for all 12 
teeth relative to the control group (Table 2).

The experimental group had a mean score of 
1.18 at week two while the mean score for the 
control group was 1.52. The weeks two and four 
combined score was 1.17 for the experimental 
group and 1.46 for the control. At the week four 
visit, the experimental group provided directionally 
(p=0.07) lower mean air blast scores for all 12 
teeth relative to the control group (1.16 and 1.40, 
respectively). This difference was not statistically 
significant using a two-sided 5% significance level. 
The desensitizing benefit of the experimental 
dentifrice over the control was 22.4% at week two, 
17.1% at week four, and 19.9% for the combined 
weeks two and four visits (Figure 1).

Safety Results

One subject in the experimental group had a 
possible related adverse event (desquamation) 
observed by the examiner that was mild in nature. 
Another subject in the experimental group had 
a nontreatment-related adverse event (herpetic 
lesion) reported and observed that was mild in 
nature.

Table 2. Between treatment comparison of air blast score for all 12 teeth.

Visit/Treatment N Mean (SE)a Two-Sided 
p-Values

Baseline

Experimental Sn Dentifrice 15 1.34 (0.137) 0.9893

Crest Decay Prevention 16 1.34 (0.141)

Week two

Experimental Sn Dentifrice 15 1.18 (0.098) 0.0196

Crest Decay Prevention 16 1.52 (0.095)

Week four

Experimental Sn Dentifrice 15 1.16 (0.095) 0.0748

Crest Decay Prevention 16 1.40 (0.092)

Week two and fourb

Experimental Sn Dentifrice 15 1.17 (0.084) 0.0213

Crest Decay Prevention 16 1.46 (0.082)
a Week two and four means adjusted for the baseline value and age.
b Overall results pooling weeks two and four from the repeated measures analysis.



6The Journal of Contemporary Dental Practice, Volume 11, No. 1, January 1, 2010
©2010 Seer Publishing LLC

potassium nitrate control (Crest® Sensitivity 
Protection, The Procter & Gamble Company, 
Cincinnati, OH, USA) for twice daily usage. 
Hypersensitivity was assessed via Yeaple Probe 
and cold Air Blast/Schiff Air Index for tactile and 
thermal assessments respectively, at baseline, 
week four, and week eight. Fifty-eight subjects 
completed all evaluations. Both treatments 
produced significant (p<0.05) reductions in 
hypersensitivity compared to baseline at both 
week four and week eight time points. There 

containing the combination of stannous fluoride 
with potassium nitrate was found to be greater 
than that of the sodium fluoride product with 
potassium nitrate12–15 and the nondesensitizing 
control.16 Two published randomized parallel group 
studies were conducted on a dentifrice containing 
stannous fluoride compared to a sodium fluoride 
negative control toothpaste.17,18 In both studies, 
the sensitivity scores of the stannous fluoride 
group after four and eight weeks of product 
usage were statistically significantly lower than 
the control toothpaste group, demonstrating the 
effectiveness of the stannous fluoride toothpaste 
in reducing dentinal hypersensitivity.

In addition, the significant reductions in dentinal 
hypersensitivity demonstrated by the stannous-
containing sodium fluoride dentifrice, now 
marketed in parts of Europe and China, are 
consistent with outcomes of other research on this 
particular formulation. An eight-week, randomized, 
parallel group, two treatment, double-blind 
study was conducted among generally healthy 
adults with moderate thermal and tactile dentinal 
hypersensitivity.20 Subjects were stratified at 
baseline according to age, gender, and thermal 
dentinal sensitivity scores and randomly assigned 
to one of the two treatments: the new stannous-
containing sodium fluoride dentifrice or a marketed 

Figure 1. Overall results pooling weeks two and four from the 
repeated measures analysis.
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sodium fluoride groups and the Colgate Total group 
at either time point for any Lobene measures 
(p>0.145).

Further research is warranted on this formulation to 
demonstrate the full breadth, as well as magnitude, 
of benefits.

Conclusion

The stannous-containing sodium fluoride dentifrice 
provides statistically significant benefits for dentinal 
hypersensitivity and should be considered as a 
home care option for patients who experience this 
condition.

 
Clinical Significance

This stannous-containing sodium fluoride dentifrice 
provides an effective treatment for patients with 
dentinal hypersensitivity.
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