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ABSTRACT

Objectives: The purpose of this study was to investigate tooth whitening maintenance efficacy of several dentifrices containing effective
ingredients for tooth whitening.

Methods: Hydroxyapatite specimens(HAPSs) staining was done by using modified Stookey’s methods. HAPs were treated with 2.9%
hydrogen peroxide containing strip for whitening, and were shaken with several dentifrice slurry(dentifrice 1 : artificial saliva 2) for
30 minutes. The HAPs were finally dipped in staining solution for an hour. Shaking and dipping were repeated 4 times and lightness
values were measured by colorimeter at each step. In clinical test, test 4 dentifrice and control dentifrice were evaluated by 21 subjects
for 2 months after receiving institutional review board(IRB) approval. Organoleptic(vita shade guide) and instrumenta(SHADEEYE-
NCC) evaluation were performed for whiteness change of teeth. Statistical analysis was performed using repeated measures ANOVA,
Tukey's post hoc test and y>-test(p<0.05).

Results: All dentifrices showed statistical significance in comparison with control dentifrice containing sodium fluoride and test 4
dentifrice containing sodium pyrophosphate, sodium metaphosphate, candelilla wax, and sodium fluoride showed statistical significance
in comparison with other dentifrices by inhibiting staining in vitro(p<0.05). In clinical test, test 4 dentifrice showed better effects than
control dentifrice in organoleptic and instrumental evaluation in tooth whitening maintenance efficacy(p<0.05). The awareness toward
tooth whitening maintenance efficacy for 2 months use showed that test 4 dentifrice was much better than control dentiftice, but did
not show statistically significant(p>0.05).

Conclusions: Dentifrice containing sodium pyrophosphate, sodium metaphosphate, candelilla wax and sodium fluoride was more
effective in keeping teeth white.
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2. X EM ARME(in vitro)
2.1. Hydroxyapatite(HAP) A[H2| XM=

Hydroxyapatite H'Z(Wako Chemical, Osaka, Japan)i}
polyvinyl alcohol(Sigma, St. Louis, MO, USA) 3% -84
o7 WS Azt 105CoflA SAIZE o A=A &
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Table 1, Dentifrice ingredients of control and test groups

Group Dentifrice Ingredients
Control Sodium fluoride 0.22%
Test 1 Sodium fluoride 0.22%,
Tetrasodium pyrophosphate decahydrate 3.40%
Test 2 Hydrogen peroxide 0.74%
Test 3 Hydrogen peroxide 0.74%,
Sodium metaphosphate 0.25%,
Candelilla wax 0.50%
Test 4 Sodium fluoride 0.22%,

Tetrasodium pyrophosphate decahydrate 1.00%,
Sodium metaphosphate 0.25%,

Candelilla wax 0.50%

All of the materials meet USP(United States Pharmacopeia), KP(Korean Pharmacopeia), KQC(Korean Quasi-drug Codex) and

Food additive specification etc.
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W sl AR 7o) FAROR GOl Holr} o4
EAtH(p<0.05). T ZAXR}EF(Tetrasodium pyrophosphate
decahydrate), HEFIARFEE(Sodium metaphosphate), 71
YletA(Candelilla wax) ¥ E3h}EH(Sodium fluoride)S
WS 84 ko] 2% cycling FRAS W sk
(AL¥)0] -0.54+1.242 tjzA|oF @ mE o} Asx|okuc)
Frofet Aols Hehfiltk(p<0.05) <Table 2>.

1.2, HAPA[H HHO| RMARH|w

AU HAPARS) Bt wakF BrkelH A1y At
o Bl Aol tto] ANl g JetoR

SRlstiA staing ool 241717 ehe wale] HAPA|H

1=

5 staingolol] 2447k A=A & et At
a2 Aot AJE2 79 2ol HA| g2 s W

5 ck<Fig. 1>,

Test 4 | Control Candelilla wax
n

Fig. 1. Hydroxyapatite disk(artificial teeth) stained by
staining solution

Table 2, Lightness change value( AL*) of HAP specimens at each treatment

MeanstSD
Group N 1 ond 3rd 4th p-value”
staining staining staining staining
Control 15 -9.22+3.16° -10.70+3.17° -8.6542.02° -10.4242.15° p<0.05
Test 1 15 -7.55+2.72%® -7.33+2.41° -4.38+2.39° -4.08+3.02°
Test 2 15 -7.53+1.32%® -9.5242.09% -6.77+2.53 -5.71£2.35°
Test 3 15 -5.33+3.73° -7.39+3.30° -4.92+3.18 -3.2443.05°
Test 4 15 -3.5242.14° -3.25+2.81° -0.92+1.98° -0.54+1.24°

"by the repeated measure ANOVA(between subject effects)

*bcSame letters indicate statistically indifferent at 0=0.05 by Tukey’s multiple comparison



Table 3, Change value of vita shade guide numbered after 1 and 2 months

Means+SD x
Group p-value
After 1 month After 2 months
Control 0.04+0.11 0.10+0.42 p<0.05
Test -0.21+0.26 -0.21+0.36
by the repeated measure ANOVA(between subject effects)
Table 4, AL* and AE* values after 1 and 2 months
Means+SD o
Group p-value
After 1 month After 2 months
AL* Control -0.13+0.28 -0.52+0.38 p<0.05
Test 0.19+0.28 0.094+0.39
AE* Control -0.12+0.28 -0.44+0.42 p<0.05
Test 0.18+0.37 0.04+0.30
by the repeated measure ANOVA(between subject effects)
2. X EM AxRAS(in vivo) 260
—e—Control —m—Test 4

2.1, Vita shade guide Zt2 0128 HZHSK ALY)

Vita shade guideXZHE o]-&3lo] A|Z AL A7t 2
ol w2 H= gk S43 A= thaat Zri<Table 3>
170 59 270 & SA4% s} g 47 oA of
ARgO A 0.04£0.11, 0.10£0.420]90m, A3 z|eke] A}
Sl 171Y F -0.2120.26, 27HE T -0.2120.36 0.2
AR e] mHE RHEEAY RARRA AT) A7 SAF R

F2IR Aolg Leh ckp<0.05).

2.2, X|H HE L M HS(AL* AEY)
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SF St 1709 3 -0.13+0.28, 271 £ -0.52+0.380]%121
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= 7k0] §olat Aol} gl Ao etk AA4
Az WSkl ABRGEE 2709 AME T iAok Aege
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Fig. 2. Comparison on evaluation point between control and
test groups for maintenance of tooth whitening
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