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ABSTRACT

Objectives : The purpose of this study was to evaluate the tooth whitening effect of 0,74%
and 2.80% hydrogen peroxide toothpastes and safety on tooth and gingival tissue.

Methods : Toothpastes containing 0.74% and 2.80% hydrogen peroxide were evaluated, In
in-vitro test, some additives (sodium metaphosphate, sodium pyrophosphate and titanium dioxide)
were added to the toothpastes, Hydroxyapatite specimens (HAPs) were made and stained using
modified Stookey’s methods, HAPs were treated for 1 hour at shaking incubator and brushed
for 1,000 times as 250 gF with each diluted toothpaste, Before and after color was measured
by colorimeter. Using double blind method, 99 Korean with natural maxillary anterior teeth were
selected and the initial brightness (baseline) was measured by SHADEEYE-EX. Based on this
measurement they were crossly distributed into control group (0% hydrogen peroxide), test 1
(0.74% hydrogen peroxide) and test 2 (2.80% hydrogen peroxide). After 2 weeks, people of
each group were provided toothpaste and told to use 3 times a day right after every meal for
3 minutes, The brightness of teeth was measured 3 times for every one month,

Results : 4L was statistically significant among three groups in shaking test, 4L of two test
groups was statistically significant compared with control group but not between each test group
in brushing test. After using toothpaste for 3 months, test 1 group and test 2 group were 15.89%
and 31.23% more whitened compared with control group respectively (p<0.05). Rate of more
whitened person of each test group was 24.2% and 40,5% more than control group respectively
(p€0.05). There was no difference in the hypersensitivity during 3 months using toothpastes and
no side effect on teeth or gums,

Conclusions : Toothpastes containing 0,74% and 2.80% hydrogen peroxide showed tooth
whitening effect and both were safe enough to use for tooth whitening,
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Table 1. Dentifrice ingredients of control and test group (%)
Ingredients Control Test 1 group Test 2 group
2.1 8.0
Hydrogen peroxide solution (35%, KQC) - (0.74% as hydrogen (2.80% as hydrogen
peroxide) peroxide)
Colloidal silicon dioxide(NF) 8.0 8.0 8.0
Other ingredients to 100 to 100 to 100

kargarﬁc/inorganic thickener, humectant, surfactant, pH—controller, flavor etc,
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Table 2. AL value of control and experimental toothpastes without additives

" Pre—treatment Post—treatment AL value
Condition Groups N
Means£SD

Control 15 70,57+2.68 70,62+1.88 0.06+4,29%

Shaking Testl 15 71.16+2.13 75.59+1.90 4.4242.94°
Test2 15 69.50+1.64 T77.72+2.23 8224202

Control 15 74,83+0,71 75,40%1,56 0.58+1,38

Brushing Testl 15 73.20+1.34 75.84+1.61 2.64+1.71"
Test2 15 73.91£1.31 77.67+1.96 3.76+2,14"

““Same letters indicate statistically indifferent at @ =0.05 by Duncan,s multiple comparison

Table 3. AL value of experimental toothpastes(0.74% H.0,) with several additives

Condition Groups N Pre—treatment Post—treatment AL value
- Means+SD
Testl 15 71.16+2.13 75.59%1.90 4,42+2.94*
Testl—1 15 69.58+2.80 77.45+1.64 7.871+3.67"
Shaking a
Testl—2 15 69.28+2.83 74.89+3.63 5.61£3,39
Test1-3 15 69.74+2.26 76,66%2.50 6.92+1,44
Testl 15 73.20£1.34 75,84+1.61 2.64+1,71°
Testl—1 15 72.43+2.39 78.21+1.45 5.78+1.78°
Brushing
Testl—2 15 72.28+1.20 75.10£0.85 2.82+1.03°
Testl—3 15 71,55+0.66 74.41+1.09 2.86+1,04

*PSame letters indicate statistically indifferent at @=0,05 by Duncan,s multiple comparison
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Table 4, AL value of experimental toothpastes(2.80% H.0,) with several additives
.\ Pre—treatment Post—treatment AL value
Condition Groups N Means+SD
Test2 15 69.50+1,64 77.72+2.23 8.22+2.02°
Shaking Test2—1 15 69,46+1,61 81,96+2.52 12,5142.93
Test2—2 15 70.11+1.47 80,18+1,90 10,06+2,05*
Test2—3 15 70,73+1.81 81,14+1.72 10,41+2.66°
Test2 15 73.91+1,31 77.67+1,96 3.76+2.14°
, Test2—1 15 71.98+0.86 78.91+1,48 6.90+1,82
Brushing
Test2—2 15 72.58+0,70 76.25+1,77 3.68+2.11°
Test2—3 15 72.32+1,17 74.83+1,33 2.55+1,90°
#Same letters indicate statistically indifferent at ¢ =0,05 by Duncan,s multiple comparison,
Table 5. Changes of means of tooth whitening after three months among groups
Baseline After 1 mon, After 2 mons. After 3 mons, *
Group N o}
Means£SD
Control 33 9.52+2.83" 9.36+2.79" 9.12+2,99" 9.27+2.83" »0.05
Test 1 33 9.70+3.3% 8794343 8.12+3.20" 7.9143.28° 0.05
Test 2 31 9.65+2,71° 7.9443.07 7.0342.92" 6.3942.46' .05

:':by the repeated measure ANOVA test with means at the baseline
*ISame letters indicate statistically indifferent at @ =0.05 by Duncan,s multiple comparison
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Table 6. Persons, rate of more tooth whitened after three months among groups

Persons' number(%) .
Group o}
after one mons, after two mons. after three mons.
Control 33 26.1) 8(24.2) 9(27.3) <0.05
Test 1 33 16(48.5) 19(57.6) 17(51.5)
Test 2 31 13(41,9) 16(51.6) 21(67.7)

by chi-square test

Table 7. Persons, rate of more tooth hypersensitivity after three months among groups

Persons(M=*S.D)

control test 1 test 2
Before test 1.61+0.83 1.67£1.05 1.71+0.90
After test 1.16+0.46 1.10+0.30 1.27+0.64
P 0.05 .05 0.0
by paired t—test
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