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Objectives: The aim of this study was to compare the tooth bleaching effect of two whitening materials
in toothpaste i.e., hydroxyapatite and hydrogen peroxide on, In a randomized, double blinded controlled
clinical trial, 85 participants with tooth colorations were assigned to use one of three toothpastes con-
taining either hydroxyapatite (0.25%), hydrogen peroxide (0.75%), or no active ingredient (placebo). The
patients were examined at baseline and 1, 2, and 3 months after usage,

Methods: The patients underwent an oral examination, tooth shade measurement, and a subjective
evaluation, During the oral examination, the patient’s oral health status was determined, ShadeEye NCC
and Vita classical shade guide were used to determine the tooth color, Further, the patients were asked
to assess the color of their own teeth using a visual analog scale (VAS) scale (range, 1-5).

Results: According to the CIELAB system, a significantly greater color change (A4b*) was observed in
the hydrogen peroxide group (2.10+1.54) than in the hydroxyapatite (1.50+1.09) and control (0,94 +
0.75) groups after 3 months of toothpaste usage (P<0.002). The AE*color change was not statistically
significant among the 3 groups at each time point (P>0,05). The subjective evaluation results of the
hydroxyapatite (P=0,023) and hydrogen peroxide (P=0,047) groups were statistically significant at each
time point,

Conclusions: The hydrogen peroxide-containing toothpaste caused significant lightening of tooth color-
ation than the hydroxyapatite and placebo toothpastes,

Key Words: Hydrogen peroxide, Hydroxyapatite, Tooth bleaching, Tooth shade, Whitening toothpaste

QL. Aokl 0 3tf 715 AR, WLl 1ol A
Polet. TGl AL % WLl Fee A= Sl W

FgAge] Auetoer ¢ Aohd Zolle driAe]e] EA FAA o SFE de I
2|9 afol Ae FIAIZIAL et yolrh I of wlsl FAIM R Bl HORA BIRE XobE T3l AY WS FIA7IAA
| wheh A ee] Aaba Mok ol ok Au|A &7F STIsHA| H U
Rk ofU2f Xoke] Am|AQl gave] it #ilo] Tt H Alote] Au el FEe = fRleRe Aot 7], oY,

Copyright © 2014 by Journal of Korean Academy of Oral Health

@ This is an open-access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0/), which permits unrestricted
non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

JKAQOH is available at http://www. jkach.org | pISSN 1225-388X | elSSN 2093-7784




4
J Korean Acad Oral Health | 2014;38:3-9

W, A, EeAE, LA 5o Aokaslst oAy, 24,
9 Sz, 919 5o 2124 a9lo] YUk 1% HY He 9%
FE 91e Mo} 2805 Qg AWt} 3 4= gIep. Ho} 2}
e Qo1 Aumt By Ao BRY 4 glck. g 7
7|2 18], = ek (rannin)o] ol $4E A1 T} 43
% TS FA 02 QI3 Kofe] W] At &4 ol
LR 242 9lel Hhafole} st Aok (R 22 B 2elo] A
Fofo] HAISHE 212 Vel Haloleti Gk, olefd A5 E
Q1) ZpAYEl Xo}S A=l Ao Bele] Mo HEe Au]
e Sfeitia she 877} Aol G4 =R SR 9l

Aot e I 37pA = EF7E 4= b=, Aol A Alggst
L A 527} o} ulwh<:(in-office bleaching), X| T} A} 2| & 5}of| A]
Pol= 217} il (home-bleaching), Z12]31 7HQ1 AAE AR7L
o] 41 lo] A= A7} v]15(OTC bleaching)e] SITP.

FHTolls AE7F AW glo] A=Al Sl A7F vl
(OTC bleaching)o] th3ts]e] et ik, 17ke] WAR
& AR} XS Beksly] 9ol vw ] A3l 7HES
A7} w2 x| o] $F ¥eho & hydroxyapatite (0|8, HA) E&=
peroxide AAE PH-ak olulg Aoolif v]ulg 97} e
of Q08 S A 4 9 FSek. 5, AHEATE A
B ARG A glol U4 RS e v X8
7ol M Al = QA = 2t

HA AlAl= duts oz Xof Ags} gl A3l ¢} =85
A Lo, HAZF -l A oFo] -8 X|of A8t H]

Ak BUEQIC. B3 HAE

Dok QU 58 WA T PR AR B A RE
35l Sl

Peroxide A|A|= X8 X g 24 9 2 (pyorrhea)S
7] f1ste] ARG o] %= XA A FH H3HA AHE-E]
t}¥. Peroxide:= oxygen free radicalo]] 2|3+ AFS}4-g-©
39 SR 2, Ao} o] EASH: 21290 o
oLt WA T E) S AFSIAIA ZAE HEE AR Aol
% hydrogen peroxide (]}, HP)¢] ujdi7|d-2 HP7}
Thp AR BARS ASHL HPO| E0bAleh A= Q18]
At & 7 A1) OHLE §A8H: Aoltt. o]
g & o] o] AAHL,

Heke 7| BH 0 R Hofe] 28 3¢) 7S GAIE] Gt
ARG E R Ao 94, NFA W FHE AN 9

=

[

S

9

o

o
7o B
Mr o [d o = %0 mx

S
I

>~
2 o

S}

=

= o
ZEHA X oFo At asol thefehA EAHEL

ot HA=
QIR ZAE A ASH= 5ol B A vjuix|ef JEogE ot
GE 3 13", peroxide A|A= 1% 1]whe] ABEg ohGE o]
Wol ARE L 9t Aol ujdAgRo] TfElo] Qo
7 W F2Rgo] Fof A7) AX AMgo] 7HsEkaL SRS &Y
glo] ZhHsta AAFAQl HAZH v]lS AP 5= Q= A o]
%E}m.
o] Aol A= HA 3 HP AA7F S %ok 370 ZF A

12
1o
=
=
=2
=4
=
Jo
fok
ox,
o
o,
N
N
ok
=
N
=
a

o
1. AR A
o] AT th Aol 2 A BTyt X oo ey}
o] At 291 SYS TR AL 20134 38 10
D714 194] o4 404 v]eke] A A - Blot 67) MR Ko}
2 Shuh AP Aete] 1ol Bt who] o) At
116

A

& AFArofoll Fofotal dARel Al B Aol
& 2SR AT A R & AR 2SR of
| AU -2 28 Est 318 =
31%)= 224 o o83kt

Ago] Fofdhs tlidAEE HA (dA D, HP (HA2)+,
o s ERotiet] 24 R A, o, S¢lo] ol wket
1:1 #317] (matching) s}t o] A= A5t d+==14
ofleez e A7 WAHHAIRB NO: KNUH 2013-05-
009).

]

-
A2l 858 (547,

2. AEA|
2 A7 F i S AAEAAL, 20 % v v
Hidete] Xoti2UARE ARt e, At At 4 A]
opHizo] gt A7F F7HE DA A1t Bt RS
oA T2 Aof AM-& SOkl A8 A oFe ool ARSI
= AARE & A W 57 Al FAd FaolM Fdd =
Aoto] G0 FE XAt oYt T3 BE iAol Al
148 AL R 81917, SF 38 o4} 2BM kxE A

[eXaye] S A~ o
u S GU 4 ol &

FATE. Al AR X ke

bt
Jo

N
£ orlo fu
posA

Q
3R
o

]_

o
Sl 7| S A AAIsEE
.?_{ o

Q AELS Table 13 7

P TS O
Rl
ok

Table 1. Toothpaste primary ingredients

Hydroxyapatite - Hydroxyapatite (0.5 g/100 g, 5,000 ppm)
toothpaste - Sodium fluoride (0.1 g/100 g, 1,000 ppm)
- Allantoin
- Xylitol

- Sodium saccharin
- Sodium lauryl sulfate
- Methyl p-Hydroxybenzoate
Hydrogen peroxide - 35% hydrogen peroxide solution (2.14 g/100 g)

toothpaste - Silicon dioxide (0.22 g/100 g)
- Tocopheryl acetate
Placebo control - Sodium fluoride (0.1 g/100 g, 1,000 ppm)
toothpaste - Tocopheryl acetate
- Hydrated silicon dioxide
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Table 2. Examinator's Cohen's Kappa index

Examinator Cohen’s Kappa index
A 0.879
B 0.909
C 0.748
D 0.894
E 0.814
F 0.829
G 0.854

AE*= /(AL*)* + (Aa*)® + (AL*)?
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Table 3. Participants' demographic characteristics and dietary habit (N
(%))

HAgroup HPgroup Control group P-value*

Age
20s 20 (64.5) 20 (76.9) 24 (85.7) 0.177
30s 11 (35.5) 6(23.1) 4(14.3)
Gender
Male 23(742) 1577 16(57.D) 0.302
Female 8(25.8) 11 (42.3) 12 (42.9)
Smoking
Current smoker 5 (16.7) 4 (15.4) 3(10.7) 0.925
Ex-smoker 2(6.7) 1(3.8) 1(3.6)
Never 23 (76.7)  21(80.8)  24(85.7)
Fruit and vegetable
1-2per I month 2 (6.7) 277 271 0.695
1-2per 1 week 20 (66.7) 21(80.8)  19(67.9)
1-2 per 1 day 8(26.7) 3(11.5) 7 (25.0)
Coffee
1-2 per 1 month 6 (20.0) 4 (15.4) 2(7.1D 0.431
1-2 per 1 week 9 (30.0) 7(6.9) 13 (46.4)
1-2 per 1 day 15000 1577 13 (46.4)
Caffeinated tea
1-2per 1 month 14 (46.7) 16 (61.5) 13 (46.4) 0.532
1-2per 1 week 15 (50.0) 8(30.8) 12 (42.9)
1-2 per 1 day 1(3.3) 2(7.7) 3(10.7)
Total 31(100.0) 26 (100.0) 28 (100.0)

Total <85 because of non-respondents.
*Chi-square test.
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Table 4. Color changes AE* of total tooth among the group at each
time

After Tmon  After2mon  After3mon  P-value*
#13
HA 1.97+£1.43 3.62+2.44 2.00£1.26  <0.001
HP 1.56+1.06 3.19+2.24 2.01+1.46
Control ~ 1.80+1.55 3.05%2.66 2.01+1.71
P-value® 0.535 0.652 0.999
#12
HA 2.15+1.39 2.86+1.82 2.47+2.01 0.085
HP 1.85+1.53 2.72+1.73 2.16+1.60
Control ~ 2.04+3.55 2.65+2.07 2.02+1.30
P-value® 0.895 0.912 0.569
#11
HA 2.04+1.19 2.41%1.66 1.96+1.59 0.009
HP 1.74%1.14 2.58+1.76 2.20+1.43
Control  1.47+1.26 2.46+1.85 1.88+1.05
P-value® 0.201 0.935 0.680
#21
HA 1.75+1.13 2.12%£1.61 1.86+1.32 0.037
HP 1.47+1.08  245+1.95 2.00+1.78
Control ~ 1.58+1.17 2.06%£1.55 1.79+1.00
P-value' 0.651 0.661 0.843
#22
HA 1.64+1.24 2.02+1.53 1.70£1.22 0.045
HP 1.51+1.24 2.11+1.78 1.92+1.21
Control ~ 1.21+1.01 1.79£1.57 1.68+1.28
P-value® 0.359 0.757 0.730
#23
HA 1.38+1.07 1.78+1.63 1.71+1.40 0.053
HP 1.35+0.98 2.27+1.80 1.75%£1.08
Control  1.62+1.23 1.84+1.56 1.78+1.01
P-value? 0.606 0.503 0.978
Total
HA 1.66£0.92 2.31+1.50 1.72+1.31 0.006
HP 1.32+0.99 2.10+1.86 1.78+1.17
Control  1.29+1.12 1.89+1.56 1.53%+0.93
P-value® 0.304 0.608 0.712

Values are Mean + Standard deviation.

*Indicates statistical significance different among experimental time
repeated measures ANOVA procedure.

Indicates statistical significance different among the group at each
time by one-way ANOVA procedure.
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Fig. 1. Color changes 4b* of total tooth. Fig. 2. Participants’ subjective evaluation.
Table 5. Total tooth of Vita classical shade guide
Baseline After 1 mon After 2 mon After 3 mon P-value*
HA 8.06+1.39 8.04+1.39 7.89+1.16 7.87+1.33 0.097
HP 6.98+2.10 7.38+1.79 7.20+1.85 7.21+1.86
Control 7.93+2.11 7.83+1.96 7.92+2.04 7.86+1.96
P-value® 0.110 0.464 0.403 0.622

Values are Mean + Standard deviation.

*Indicates statistical significance different among experimental time repeated measures ANOVA procedure.
TIndicates statistical significance different among the group at each time by one-way ANOVA procedure.
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