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Although it is not a pathological symptom, Dentinal Hypersensitivity (DH) describes pain felt by pa-
tients whose tooth roots are exposed outside of the gums and are therefore sensitive to external
stimuli. DH is caused by tooth brushing or gum diseases and treatment to reduce the sensitivity can
include use of materials having stimulation activity for DH or a resin material applied periodontally.
This study examined the hypersensitivity treatment effects of a four-week treatment with a toothpaste
containing hydroxyapatite and tricalcium phosphate (Hap-TCP toothpaste). The Hap-TCP toothpaste
was made by mixing a commercially available fluorine-containing toothpaste with 10% (W/W) hy-
droxyapatite and 19% (W/W) tricalcium phosphate (both 99% purity based on XRD analysis). The
tooth hypersensitivity treatment effect was surveyed by scoring VRS values, and showed no sig-
nificant initial difference compared with the control. However, after 1 week of use, the pain reduction
value was 8% in the treatment group compared to the control group. This value increased to 30%
and 60% after 2 and 4 weeks, respectively. Hypersensitivity to cold stimulation, which was used as
a VAS value, showed no initial significant differences compared with the control, but was significantly
decreased after 1, 2, and 4 weeks in the experimental group, with more than a 3-fold difference after
4 weeks. These findings confirmed that remineralization can alleviate DH as hydroxyapatite fills denti-
nal tubules and calcium, phosphorus, and tricalcium phosphate ion equilibrium is established.
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Fig. 1. X-ray diffraction patterns of hydroxyapatite and B-TCP
(a) HAp >99%, (b) HAp 95 + B-TCP 5wt%, (c) HAp 90
+ B-TCP 10wt%.
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Fig. 3. The verbal rating scale (VRS) for hypersensitivity at base-
line, 1 week, 2 week and 4 week between HAp-B-TCP
and control groups.
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Fig. 2. SEM images of the surface of hy-
persensitive teeth induced by
phosphoric acid treatment and
toothpaste treatment; (A) HAp no
treatment (negative control), (B)
fluoride toothpaste (placebo), (C)
HAp-B-TCP  toothpaste  (test
group), (D) test group after 7days.

T ATH(Fig. 4).
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Fig. 4. Change of visual analogue scale (VAS) for sensitivity
to cold stimulus at baseline, 1 week, 2 weeks and 4
weeks between HAp-B-TCP and control groups.
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Table 1. The effect in relieving sensitivity at baseline and 4
weeks on each group

Control group  HAp-B-TCP
(n=12) group (n=12)
Patient-performed VRS 0.50+0.52 0.83+0.83
Operator-performed VAS 1.50+0.67 2.67+0.65
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