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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,

Key Words : double blind method, hydrogen peroxide, whitening toothpaste
AQL : ke, mlR|ok, ol Fr gAY

Copyright(©2014 by Journal of Korean Society of Dental Hygiene i
This is an open—access article distributed under the terms of the Creative Commons Attribution Non—Commercial License (http://creativecommons.org/ ‘i
licenses/by—nc/3.0/), which permits unrestricted non—commercial use, distribution, and reproduction in medium, provided the original work is properly cited,




102 J Korean Soc Dent Hyg 2014 ; 14(1) : 101-8

M2

AR R BFo] Sollel utet 2lmo] thet B
7t olA.om, oft= Zjote] 2zt chat TAOR ololzic,
Are] 102 o] 7Rk Hoke] e Hjo} ie] 1
3 A3 Zjo} jAe] 214 o] ZegElo] ¢4 Hep,
A4k HoRS: ARgSto] Hlo} HHl2] S S BelHOR A
Aot Wk wre) sterael o w Hoke] e A
Ask WO R RS o] gak: Wilo] el kel

=
QIck. THketEe] Xjof v M AU bRt 7| AE 3ol
RBFR§-02 ofe] Ui, oliiol] HA8 §7] 292 £

o] AAsks Ao defA p,

Fischman 57 B4R} AL E RS W3t
2|ofo] QPHBICH= Uh8-9] Kl 5190 Ronaldo} David”
of oJslH 1844dof ofw] H2E IAIBlpAE o83 2o}
njay ol tigt Barzh Qlekar slieh Belly2) swif= Ol
A HA|ZA 9] carbamide peroxide?} F-A 072 2|0} 3
Al sk m7E dehs 19 Klusmier®] 3785 AHoh
AdAor 483t ofef WAME Hoks AASHA] ofaL Mz
5 YA a5z Ao njul Lo Qbdskal Fubdo|n Faks
O] 8o SHAI = Qlolrkar Harskglom olegh 2ok
aja 7)40) et $hA| IRakshHEo] AlnlaEel v
ol digt A= S WAL U}, Ko} wjuf &2
AL T ALRY W]l whet A Foll A ARt A%
A &ate A7} n)ulein-office bleaching), HH-7F2] A%
of whe} 2elo] A3 Alefsl= A7F udiéz(home bleaching),
dwtelo] x|ap ojatel 72 o] At A Glo] Al:
& A7) ofslo] Algahe A7} u]#i<(OTC bleaching) &2
FEE, E o2 o 2= g Agsis %o}
O Zefiel] wheh AEA] v} ASHA] njsR U] E
Eli=g

| ol Al Zotu| W A|7L cheFaA 7|3
7579 ZALol A vpehd ve} 2o K} welsia 7hHgh
Aob wu 45 tahar Qlek, GRe IES AAjel A
SR ARAERLY, A wo] HAtEgAE 2|0k A5}
ulgkat 2| oFAIAY, Eat Aebelo] HoluwiA A ot
7HEEE AlE 5ol AT Elar Qi) o] 5e] AR
OJALe} AR glo] Amabrt E4lAl M @ 4 e Ak
nja AR A G AxHAe] Stof whel AAETE o
AEE] Aol AAfE Aol

ojol] ARG, o|2fgh Aol A ste] K 7hHskL o
Aol ARG 4= QS ShHA Zop7] BakE 47) 9ls
AgAzel Frpoz vl gl sholskal A9l S

==

AR 5, o] AuaTI} ofo] T HohIES %
Astlon] TR Algold EAROR folg Auks

1. X|2He] F+Ed=

ARk AR A Y Aok e, AdEa
B2 350 TABIAAE KB Sl0] ISR 27}
0.74%, 2.80007} ¥ '=% HiRtstglom, 54419 A 32t
ZItH(Table 1).

AR o)Azl ol S S R
THEo Rl AA1RH0.74% TPATSka) B A2k (2.80% AT
Sl 2|0k} A 4229] A7 (sodium metaphosphate,
sodium pyrophosphate ! titanium dioxide) & ZF2} 0.25%%]
7 uiRket Hde Alxstol $A kst

2. AEA otz
2.1. Hydroxyapatite(HAP) A |
Hydroxyapatite-"%(Wako Chemical, Osaka, Japan)Z}
Polyvinyl alcohol(Sigma, St,Louis, MO, USA) 3% -2} 6 & Ht
S AZSFL 105TolA 23417 AZXAIZ] 3 295 &4
AL S 0.30~0.35 g HFoto] IRE pressZ 14 &¢F
oF 4229 Y& Fof A4 12,5 mmol|] 77 1.8 mm]
HAP tabler& Yh= %= 1,000C O Al 2ZAAA AHE-SHRT
HatEl 800 mle] Typticase Soy Broth(Becton, Sparks, MD,
USA)y-&-olof| coffee, tea, mucini -2 8:8:69] W& Zolgh
2% 7.4 g} FeCl; 1.6 g 7}3}al Sarcina luteast Bl F-8-<H
30 mE E3RE staining8-oll HAP tablets A7t
Shaking Incubator(KMC-8480SF, Vision Scientific, Bucheon,
Korea)Z 37 C-2%E & 92211 HAP tablet 3E'Hol| Za15 2k
SEAZ, olefa J4 W AXIYS 171 ol
Z7] LgH(gm=A]42)0] 7601811 718 ARS8}, Brushing
= 9t AlES 2PHAIT] HAP tabletd 2 x 2 em@] SHE
mould®} epoxy 4|5 AHE-8Lo] ARZFE 1LGFO] HAPA|H O]
A= T

2.2, 0|44 HIpH
AFAA u]ul F710] 242 Stookey method o ©Ja}o]
H

jm=}
7FEl deaning power(Pellicle cleaning ratio)Z&4 ¥ 2] ]



OISl - XS] - UEZ - AES - LEE - 88 / opbtatrAT} HiEE MAQ Xloto|#® S atol 2et A7 103

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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