


the possibility of reopening dentinal
tubules due to prolonged contact with
oral fluids, eating of acidic foods, and/or
vigorous tooth brushing.

NovaMin® (Calcium sodium
phosphosilicate) is a bioactive glass in
the class of highly biocompatible
materials that were originally developed
as bone regenerative materials”’. These
materials are reactive when exposed to
body fluids, and deposit
hydroxycarbonate apatite, a mineral that
is chemically similar to the mineral in
enamel and  dentin®.  When
incorporated into a dentifrice, particles
are deposited onto the dentin surface to
mechanically occlude dentinal tubules.

The physical occlusion of NovaMin®
particles begins when the material is
subjected to an aqueous environment.
Sodium ions (Na") in the particles
immediately begin to exchange with
hydrogen cations (H" or H;0").*' This
rapid release of ions allows calcium
(Ca") ions in the particle structure, as
well as phosphate (PO;™) ions to be
released from the material. This initial
series of reactions occurs within
seconds of exposure, and the release of
the calcium and phosphate ions
continues so long as the particles are
exposed to the aqueous environment. A
localized, transient increase in pH
occurs during the initial exposure of the
material due to the release of sodium.
This increase in pH helps to precipitate
the calcium and phosphate ions from
the NovaMin® particle, along with
calcium and phosphorus found in saliva,
to form a calcium phosphate (Ca-P)
layer. As the particle reactions continue
and the deposition of calcium and
phosphorus complexes continue, this
layer crystallizes into hydroxycarbonate
apatite which is chemically and
structurally equivalent to biological
apatite®. The combination of the
residual NovaMin® particles and the
hydroxycarbonate apatite layer results
in the physical occlusion of dentinal
tubules, which will relieve
hypersensitivity.

Clinical trials performed by Litkowski,
et al** showed efficacy of a Bioglass®-
containing toothpaste (2.5 and 7.5%
w/w) in significantly reducing patient
perceived pain to stimuli with daily use.
These trials were performed over an
eight-week period with follow up
interviews up twelve weeks after

cessation of product use. These data
indicate both a significant reduction and
a long-lasting reduction in
hypersensitivity. ~ Further, a recent
clinical study from China, comparing a
5% wiw NovaMin®-containing
toothpaste to a Strontium Chloride
positive  control, showed the
NovaMin®-containing toothpaste
performs as well as or better than the
positive control with respect to rapidly
relieving tooth hypersensitivity after
two weeks and six weeks of daily use?.

The objective of the current pilot
clinical study was to evaluate the
efficacy of a 7.5% NovaMin® dentifrice
formulation compared to negative
control toothpaste for the relief of dentin
hypersensitivity when used daily for
two weeks then once a week for an
additional two weeks.

MATERIALS AND METHODS

The study was a single site, double-
blinded, two-arm parallel group study to
assess the efficacy of a 7.5% wiw
NovaMin®-containing dentifrice
(SootheRx®; DenShield®) in the
reduction of tooth hypersensitivity. The
study was conducted at a private dental
office in Brecia, Italy. The study
protocol was approved by the Ethics
Committee at the Dental School of the
University of Bologna, Italy. At the
screening examination, subjects had a
soft tissue oral examination, clinical
assessment, and controlled stimuli to
identify sensitive teeth. Subjects had to
have at least two teeth sensitive to air
stimulation with a measured VAS > 30
on a scale of 0 to 100mm to be included
in the study. Two measures of
sensitivity were used in the study; a
metered air blast (one second duration)
and cold water (3 ml at 4°C) delivered
from a syringe. The time between
measures on a given tooth was at least 3
minutes.  Subjects were randomly
divided into two groups, with one group
receiving the NovaMin-containing
dentifrice and the other group a placebo
dentifrice. Subjects were instructed to
brush their teeth in their usual manner
for one minute, brushing no more than a
total of two times per day for the first
two weeks of use. At the two-week
appointment, patients were instructed to
brush only once a week with the test
toothpaste for two additional weeks,
while returning to their normal
dentifrice for daily brushing.

Patients were between the ages of 18
and 65 years old, signed informed
consent, had a minimum of 10 natural
evaluable teeth with at least two
sensitive teeth and could read and
follow instructions.  Patients with
chronic diseases with oral
manifestations, orthodontic appliances,
restorations or bridgework less than
Smm from a sensitive tooth were
excluded from the study. In addition,
patients with active infectious diseases
such as hepatitis, HIV or tuberculosis,
and females who might be pregnant or
lactating were also excluded from the
study.

A total of 20 patients were enrolled in
the study, 10 in each group. Each
patient had at least 2 scorable, sensitive
teeth. In each patient, the VAS scores
for each method on all scorable teeth
were averaged. In the test group 48
teeth were scored, and in the placebo
group 42 teeth were scored. The
average VAS score for each treatment
in each group was taken as the average
of each patient’s recorded scores. There
were no adverse events reported during
the study. All patients completed the
course of treatment.

RESULTS

The results from the study were
analyzed using a 2 (treatment) x 5 (time
periods) repeated-measures ANOVA on
the VAS score averaged across the cold
water and air pressure methods. Table 1
and Figure 1 show that there were
significant effects of treatment (the
NovaMin® dentifrice was statistically
better at reducing sensitivity than
placebo, p<.001) and that the effects
were statistically significant over the
time periods as well (p<.001). Post hoc
tests showed that there were no
differences between the test and placebo
group at baseline, but that the test group
was statistically better at each time point
than the placebo. The test group
showed statistical decline in VAS score
at each time point, and the placebo only
showed a statistical decrease at the 3-
week (p<.021) and 4-week (p<.017)
time periods versus baseline. The data
included in Table 1 and Figure 1
represents 10 patients in each group. At
the baseline measurement the figure in
parenthesis represents the total number
of teeth that were measured in each

group.




Table 1. The Effect of Two Treatments on VAS scores
Averaged Across Methods at Five Time Periods
(numbers in parentheses represent the total number of teeth measured in each group)

Treatment
NovaMin® Dentifrice Placebo
Time Period N Mean SD N Mean SD
Baseline 10(48)  6.68 0.88 1042) 6.37 1.05
One week 10(48) 4.03 1.33 10(42) 6.22 1.02
Two weeks 10(48) 2.85 1.52 10(42) 591 0.92
Three weeks 10(48) 1.83 0.98 10(42) 546 1.11
Four weeks 10(48) 0.50 0.34 10(42) 5.28 1.12
Figure 1. Effects of Two Treatments on VAS scores
Averaged Across Methods at Five Time Periods.
(Error bars represent + 1 standard error from each group’s mean)
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DISCUSSION reduction, the NovaMin® dentifrice discontinued. In addition, since the

The results of the current pilot study
demonstrated that a NovaMin®
containing dentifrice has the ability to
significantly reduce dentin
hypersensitivity with noticeable and
statistically significant reductions within
one week compared to a placebo
dentifrice. Moreover, the data showed
that after an initial daily use period of
two weeks, brushing only once a week
still resulted in further reductions in
measured sensitivity in patients using
the NovaMin® dentifrice. There was
the expected placebo effect in the
control dentifrice with reductions in
sensitivity at 3 and 4 weeks compared
to baseline, and even with this

showed significantly better results at all
time points.

The rationale for the non-traditional
usage regimen of twice daily for the
first two weeks of usage followed by a
once a week brushing in this study was
to evaluate how persistent the occlusion
of the dentin tubules would be using the
NovaMin® dentifrice. Since in-vitro
studies have demonstrated a significant
hydroxyl-carbonate ~ apatite  layer
formation on dentin blocks after
brushing with NovaMin® it has been
postulated that this layer would be
persistent for some period of time after
applications of the NovaMin®
containing  dentifrice  would be

formulation used in this study did not
contain fluoride, a once a week
application of the NovaMin® that would
continue to bring relief from sensitivity
would also allow the patient to use their
regular fluoride containing dentiftice for
their routine oral hygiene. Thus, the
patient would have the benefit of anti-
caries protection with fluoride and the
benefits of relief from dentin
hypersensitivity.

The data in this study compares
favorably with those from a clinical
study performed at the University of
Maryland in 1998, where there was a
55% reduction in sensitivity after 4-
weeks using a 7.5% NovaMin®




formulation®. ‘In the current study the
reduction .in sensitivity at the 4-week
time point was greater than 90%. In the
prior study- 22 patients “per . group
completed the trial, whereas the data in
this study was generated using 10
patients in each group. In the current
study, the NovaMin® particulate size

has been reduced compared . to the
material used in ‘the University of
Maryland' study, and provided a more
active particulate and a more effective
dentifrice . for occlusion of " dentinal
tubules.  The difference in patient
population and different demographics
may have also contributed to the

differences in the results.  In any case,
the  results - were . -.consistent in
demonstrating a significant effect in
reducing sensitivity with the NovaMin®
dentifrice.
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