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Study on Effective Application Time of Home Bleaching Agents on a Discolored Teeth Model
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Purpose : At-home teeth bleaching agents are commonly applied in a mouth guard-like tray worn for 2 h a day
for14 days. However, some patients complain of dentin hypersensitivity associated with long application time. We
investigated the influence of treatment time on color change for two bleaching agents.

Methods : Seventy enamel-dentin blocks (5 x 6 x 2 mm) cut from the crown of bovine central incisors were
polished using #2,000 waterproof abrasive paper. After immersion in black tea to stain for 14 days, the enamel
surfaces were brushed with non-fluoride paste and the baseline color was measured. They were randomly divided
into one control and six treatment groups of 10 samples. Enamel surfaces in treatment groups were treated with
TiON Take Home Platinum (TiON) or Opalescencel0 % (Opal) for 60, 90, or 120 min per day, then stored under

100 % humidity at 37 °C. Color measurement was performed on day 1, 3, 5, 7, and 14 after application and



compared to the baseline values, and then change in color (AE*ab) was determined. Within-and between-group

AE*ab values were compared by measurement day and treatment time and analyzed by two-way analysis of

variance followed by Games-Howell’s nonparametric post-hoc test. Changes in organic components in teeth were

assessed using Fourier transform infrared (FTIR) imaging.

Results : Regardless of measurement day and bleaching agent, no significant difference in color change was

observed between 90-and 120-min treatment. TiON treated teeth showed no significant difference in color change

between 60-and 120-min treatments. FTIR images of 120-min treated samples revealed remnants of organic

components in the enamel-dentin junction of Opal but not TiION treated teeth.

Conclusion : The bleaching agent containing a highly hydrophilic base material removed chromogens within

teeth without diminishing the whitening effect even in the 60-min period. FTIR imaging is useful to assess

bleaching effects inside enamel by revealing changes in organic components.

¥ —7 — I : discolored teeth(Z£ 4 tk), home bleaching(— 47" ) —F > ),

application time G# FIRf[#]), Fourier transform infrared spectroscopy (FTIR)
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Treatment time (Days)

Group
1 3 5 7 14
60-O 4.67+2.5548 10.96+3.354>  10.61+4.93A° 10.83+5.564° 14.80+5.724b
90-O0 8.8144.5742 13.54+6.144B3b  18.90+6.108%  19.70+6.058b¢ 24.12+8.508¢
120-O 9.1145.5542 17.88+4.908>  22.14+5.758%¢  24.04+6.178b¢ 29.754+7.998¢

% 2 BUEEHDOAE ab{E (A x—rzvrvx 10%)
TAT 7Ry PRI R R (o) oBEEEZ AL, NCEITEEHRB B ofGEEEZ TR,
FILTAV7 7y FEICHESEEEEZ IS 2 (0=0.05),
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Treatment time (Days)

Group
1 3 5 7 14
60-P 10.03+3.5248 15.92+5.004a 17.44+6.194° 17.1945.554b 23.31+5.994b
90-P 12.1442 4248 17.4244.174b 17.96+4.614b 18.88+5.804P 23.31+7.50A°
120-P 13.92+3.5548 20.51+5.374b 23.64+7.59A° 22.95+7.43Ab 28.43+8.62A°

# 3 ZRHEEHDAE b (FA4FVYTFAI7F—LTTFF)
TAT7 7y b RCFILEFREEEER (i) ofFEZE2/,R L, ANSCFIREE B B ofFEE21R T,
FLT7TA7 7y UK EN A EZ 1RO 2\ (0=0.05),
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