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Webd o] 2489l hydroxyapatite $4S A¥stn 2235 42 F23 g skead Frod 24 7|3t
Astel] wtel Vehbe oA 223 7144 4o Ws 2 vle &3} Fo B3 A7E B o g e AT
1. g eae) et 282 3to] 74 whel vy E37 S7hE AT
2. BUZEE 15% B854 109, 30% A3ssa 7, 102 F4 Al /9@ Aol 2 S7H8kAtHp<0.05).
3. X-A3A" BXA5 njexz) A - To 2] wiste BAER ggtou, FARAANZ BFA 29 vAT
Ze JaEEs 59 HEAY Zull whet A7) Fol SrtEsih
4. 2% FIAEE 30%F=S HAEFLZ 7,102 A L39S | /@ Aol2 ZFEAATH(pC0.05).
5. 04 AEghe 15% FA3kesc 10978 30% Hdstea 3, 7, 102 44 F #4F Aolz oG
(p<0.05).

ZF=90{ : Hydroxyapatite, Z+alea, v g3

.M B Z 717] et} Kool Mk Uil M) wighet €A F
Ao] o5 AR P WA A Wsle HFAd ol ul
xote] 715 g2E A% 71T, g 7T L AvA 7% F o Ak 2 F4o AAVE g3, 9HQ AdEste HEE £
£ = 49t} AAXNE 7 Aol whet thakst M2E 7k, moA dojib= A#HE4 (tea, red wine, chlorhexidine,
HEYa Aold 2] FA, T2 2 A7 ztold QM= metal salts 5)9 S5 FA7L A,
Aol 2 A vepdt} EE Ajofe] At A WA Xo} =2 xof T WAY Xole AVA BAZ 1S FE
yie] 3 g vhxize] W3l ¢ npRe og T A7 4 7] el AdssE Adoz BAAA F7] s
Hez 42 Ws} Fol e E vhFet Wbzt vebde kgt W So] ZAFEo] gtk 7] Ao} njYjed A8
A3 ggstn AEeFe] g we 7gdEe A% & olg3le] FUS Hole o] AHEHG oY HTdE F
AR gHTh Avjge] ES 93 X859 277 Flstn 2 hydrogen peroxide kS AHESIaL 9loH, x|oke 4
Jot. 2T B2 AEEL A4 1 vlEo] e va AV 23& Skl gx Hlng 44 45 ek A3 s

& 4 9y W g ALH 3 itk X7 A8 oA
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WAy xjole) viMRE 18778 HLOE oxalic acidE
A3 A ESEA AR B AU Ao st
o]% hydrogen peroxideE ©]&3}] RAHE X|o}& n|H3}3]
1%, carbamide peroxideZ E¥3l= GlyoxideE a4 #xh
o] e 27 AZE 98 F43 AH e 2AY AL &
£ 2)o}e] Mo| ol AL A HAP.

Hayhood$} Heymann®& 10% carbamide peroxide® ©I
L34 23 re] A mdlell FelA AlRste AZFAolu Y=
(nightguard vital tooth bleaching)® 9/3dF23%E A&
o2 Bt 1 F 10% carbamide peroxide® 270}
ujdR o] gFo 2 Po] AMHI AW, A2 35%9
AFEEAA AMEH D e, oY X8 7T e w
g 1394 674971A TstAl A4dtn Ui, Kihn 592
wlul g ool thal) 10%2 15% carbamide peroxide® 149 &
ok B g3 A3} 15% carbamide peroxideZt 10% car-
bamide peroxide 2t EAR L2 n¥FHs} Tt B
T3S, Jones S0E 22 717F Bt 10%9% 20% car-
bamide peroxide® &3 AN IFES] carbamide
peroxide”’t A¥E9] carbamide peroxide®.th A7 o2}
At E£3 Leonard 0 AT FAI A4hd 23
Aoz MEEE AL A 2L vjRFAE A& F idn
sttt 2y vlHAE A dehde 9uEd RgoRs
& 27 BUG A Y AT 94E ik 52 Ho
= A%} glen, B3 aFkEdA o)y e o Bo
Uehte Aoz Badz Yok 15%9 carbamide perox-
ider Mgd 72 4FE vAAE AL, 35% car-
bamide peroxide® B3d FZo| 4FE n|FATH?. Ao} 7
Mz 2 AMREE carbamide peroxide® hydrogen peroxide
9} uread B3, 10% carbamide peroxides ¢ 3.62%
hydrogen peroxide® 22% carbamide peroxide® of
7.92% hydrogen peroxideZ W&¥t 6% old9 2LF=
hydrogen peroxide® X|ote] HFAF} Fopd el v|a7 =)
Za9gl Aol Bg B3 geelole] RS S/ 5 3
Tha STk, £ XA A Bol AHEE T ' obedt 5
HE2 carbamide peroxide®] =7t #45F e v
o] oFe] Z7heThn BaE v ST, o)g) Zo| Fal =
E E78ln a%E o} ulHAst AHEEE AL T A&
Az 25Ert A A¢ud 23yt A A
171 wfEoltt.

FAA M AR wxe) nNA e AL 71 2R
7] siME Be 712d77 8t old E AFlNE Y
Zd9] 489 hydroxyapatite 2% J¥3stn L4351
2L 28 the hydrogen peroxided] FE=9 A& 717k
wWalo) wiel Yehte v 283 7)1AA 329 M3t 2
a3 ol Bl 712A ARE QA f

—_

I. TRE 2 oy
1, Al R

ABL 105009 24FQ FFYE 50 me] hydroxyap-
atite 22HTAIHEI CHEMICAL, Japan, ©]3 HA)< 100
kg/cm’E A&t 12 m(@)x 1.2 m(t)e] t2=3 Fe2 ¢
= & 5T/ming $& £52 1350071 £58 derzl
e 247 Bt §AE ARE AFRYT AHel AEE
2 Yoliy] 948 HA %S 4847 (TG-DTA, Mac-
Science Co, USA)E o] &3] dartxs £9714A 1450C
72 QBN G Attt £8)F AL #2000 SiC APHA
AR 38 o2 Aupsida, EHY nAdvtEE AAS
7] 918 0.3 m L2} SAZR] AR doletAdt.

2. E}o Z=H| U jn vitro pellicle & @4

gae A7 49 geRy geid 428 YA st &
g Bl)g 98 BZE wolAd A B AHE HD
Y ot GAAS B4 Ho] glu, SHE AW S de& 4
o] gl A7 AH7} F5F A fRoE stof AHAT.
AAE el 12,000 g 02 15% B 4TAA gt
o] AAEL AAGL 20N WE Basgch 74 W &
A& 183 A1Fe| in vitro pellicle & 4317 A3 A
# Bzl g AHE A8 37CAA 10 rpmoE 3
As)E AFvolE el 12417 Bt HEw oy AlFsto] £
.

3. A =Y

Aol Stookey WHOLZ WAEHA EAT A2HE 7
3, AABE Fx 2 9 F4l(gastric mucin)& 474 2.7 g,
2.7g2 2.0 g 283 FeCls 0.8 g& Trypticase Soy Broth
800 mLoll 8312173, 243t vl ¥§ Sarcina Iutea Wi ¥
< 24 mL F7tetdth Az Fadg AlHo] Fol3lE tube
o 33 37C AFMOIHAN AFE JtetaA 19 FHo=
AAol-g waksPaA 7Y Bk At

oA 2 A}4% hydrogen peroxide?| ¥%& 3, 7, 15 &
30%2 dtglon, wldAE] Azt 3, 7, 10 & et vy
Ae 772 W $4L s 37£1C, 100% ZHEEAA
2@son A0 38 ¥ 2RSE AR A2 F 4
Yol AHg-3tHH.



5. e 5%

Z+ AlHe] & £32 Spectrophotometer(SpectroDens,
A403026, Germany)®& AH8-3te z+ AlHe] LF, a*, b*atE
T8t Al MA(AEY)= L, a*, b* A3 %4
A#, % Hunters] Axalo] ofa) AN, 34 4 (1)
7 2},

AE* = /(412 +(42*)+(4p) 1

o7|dlA AL*, da*, 4b*e 4zt L*, a*, b* el ZolE
o}t

T, 2% A vdlAE] Fo| AAMAMALEL v 4
(2)5 o] &3t Axtatan.

L*(t) - L*(Stained)
% Stain removed = x 100 (2)
L*(Baseline) - L*(Stained)

of7]9lA] L*(Baseline), L*(Stained), L*(t)& 919, &

A2l o} tA1ZE Fot viwAe) Fof 1* gholt).

6. M

=

&gl Z2|3 HEo| wisg

e Ao Al ZH WAFRE BEE] Y3l A
Aol Au ion coating= Al&stT FALAAEA 7 (JSM-5900,
Jeol Co., Japan) 2.2 #&39 T}, ©at AlHe| A 73 Ha}
E A7) 98 X-d384 7] (Rigaku D/max-TA type)E
A3, nlaAe 2 3 AlHe] W 4 HEE AR
7] 98 FHZEZ4 7] (Surftest SV-3000, Mitutoyo,
Japan)E $AA 4 A&7 4 Rag SA A

7. 71418 43 sl 53

A A4 A Yehle THe v|AAx HEE 2ARY
A8 NS 7Y B9 FAE 3, 47 3, 7, 15, 30%9) FEE
Zt= hydrogen peroxideZ ul¥] X 2}3t thg vAH=5%7]
(Matsuzawa Seiki Co, Ltd)® ¢43t% 1 kg, $AA7t 15
Z9] 274A ¥F 2 ATE S ET

vz AT 2% FIAE WHEE =AY Y8 g
Az f9ue] #3 A= Hrtd A ol &HE 2% 53 AE
(biaxial flexural test)< AABIG . 2% #3 A=e ASA
#7] (Instron Co., Model 4201, Japan)ol, Fig. 1o EA13
A7 2o, A% 9 mme] FAIEFE] Al HAAM HF 1.5
mme ZTE FAHES AAS 2 FHHAA 5
7}ele W49 ball-on-three-ball H"-& A48l crosshead
£% 0.5 mm/minolA AHEE A7) B Marshall® 2}
Shetty §'70] 123t 4] (3)-(5)8 A &3l 2% #3 A=E
AR,

—
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AP
6=— 3)
£
3 a 2a8 - r*
A=—0201+01In(—) + (1-v)( J+(1-v)] @)
471' I”o*
nt =J/(162 +t)- 0675t (5)

£ ARS A 959 WA, b ARy 97,
WA, nte AT A3% Aold AEHY WAdls, Zg
vl 0.25% 3t}

8. B4l Mz|

Microcal Origin Z2I%E 0|83l 2 APTS 103 &k
B z233lo] geisl(4L"), AYASH(IE"), 2EHIH4
Ra), 4% 2 7259 Hagysd XFAA 3 Faisich. w2t
7+ AP Fe| v Az Al T} AlZHEsk] e AFE one-
way ANOVAS t-test2 B39 1, BE EAAY &9 &
&L 5%X HAFdaT.

|
“ Loading position

Specimen

Support ball bearing

Specimen holder

Fig. 1. Schematic illustration of a ball-on-three-ball
loading system.
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Fig. 3& HAY X-4 33 ¥4 AFd=zM, F 23 s3as
31-32°, 47°8} 50° B-E2o 2 JCPDS 7h=2) 9-4329 4|3}
dom nul ] Tt 22 X-A 3A o] T 2
A 9 o2 Q3 A Ae] Wshe IEEA sio

3. W4 ")et BMHHE

Table 13} 2% v)¥A 2 AM&-3+ hydrogen peroxide®) %
s} AgA| 7ol me} vlulA] A4 A EF3E VIEHoR &
A 73 RSN AL4) 9 A (2) g FAAASE UERd
ARolt}. hydrogen peroxided] 5=t B-&A|7te] 7] o
& A A A Lo Flste] Yolxle 278 HAN, AFkel
A BAIZE A 47 AR AgalA FAZE A83 gl
o 9A vebgtl FaAAELE A ATl 80% ol

Endothenmic <> Exothenmic

0 200 400 600 800 1000 1200 1400 1600
Temperature(<C)

Fig. 2. DTA curve of hydroxyapatite powder.

Table 1. Difference of lightness(4L") before and after bleaching trea

=

2, 3] 30% hydrogen peroxide® 10¥ < A &3 2+
100%5 Z3ate AAES Bof AAde] 9 AJE Ho o
ghe A2 wot

4. MAHA =4

Table 3 w7 AFe) AA WF Fig. 4~73%
Huntere] A=k (4] (1)) o] g3t AxkgE AAAS(LE”)
2 vehd Aoz, A AFPAA FHH WHE HolAE
orolth Ho Adw sl 30% hydrogen peroxidedl Al 7Y F
oF A 43 AgFo] 102 B¢ AL PR A7t
o 34 Jelgt Fig 4~7¢ A4 2379 AAA 24 2
22X ZA A7) A EAF L9 ghe Zasta A=A
a*s} b*e) e 712 B} v A A AYde T T
7teb Az} Azt whel MEA G ALl S48t AEA
20] AL 7HAE BAA T a*d] vlg|M= b Fhol o &
Zo g Astd e e EATh

5. HMEEX

Fig. 8& 248 A% 2 A&5E9} A7) Hsle] & F
AA FB AA7] Rad] WaE U Roz, st A3l
z7leto) utet EHzEst F7lete S BAY. 3%% 7%
] hydrogen peroxide FEolH e FEAZtl 2t f2A3 2

Intensity (arbit.unit)

20 40 60 80
26

Fig. 3. XRD pattern of hydroxyapatite powder.

ent

11.50+3.92

3 days 11.49+4.62 13.96+4.03 15.75%3.11
7 days 12.62+2.80 13.91£4.40 14.70+5.39 17.97+5.22
10 days 13.10+4.17 14.01+5.26 16.90+£5.91 18.92+5.44
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Table 2. Stain removal rate before and after bleaching treatment

days 82.84=17.12 T83.74+20.12 89.20+18.97 91.36+18.65
7 days 83.38+12.67 88.56+19.92 91.27+16.34 97.76+20.01
10 days 85.74+14.01 89.42+15 44 95.05+18.34 101.00+19.98

Table 3. Color change (4E*) before and after bleaching treatment

3 days 11.99+3.01 11.82+3.87 T 122+312 16.49+3.92
7 days 12.65+3.73 14.93+3.56 14.07+4.13 19.09+3.12
10 days 13.19+4.02 14.98+2.98 7.46+3.75 18.1143.96

-10 4

+* 410

Fig. 4. Color changes after bleaching treatment with 3% hydrogen peroxide.

ol AR Hpr0.05), 108 Bt BE Al 15%% 30%2] 7.0j2 4
hydrogen peroxide =A< 7‘ 2t 0.14°F 0.24 mE Ko
2 gA1Zbe] whet fol g Aol HYrH(pC0.05). Table 5% "WAZE 3 Uehd AR, 15%9 74 A4
AR = Hy 200 ol 4o fejgh Aol HolA ebgkont,
6. 25 o 4 15%9}+ 30%9AE 1093 3, 7, 104 A& Aol #2lgk Afo]

£ HIth(p<0.05).
Table 4% 2% #3 7% &2 vepd Aoz 30%9] 743%
10¢ AE Ao 27 46.16 v} 46.14 vpR )3 AT
BAHpC0.05).
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Fig. 5. Color changes after bleaching treatment with 7% hydrogen peroxide.
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Fig. 6. Color changes after bleaching treatment with 15% hydrogen peroxide.

8. FAEAE0IE n)7 Ao A, A AdEe] FHAAN nA7lFe] A
o 30%9] FEoA 10% 24 Aol vlA7]Fe] S/,
Fig. 9% 3%} 30%2 2455 AlZt| 2 FARA
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&t +10

Fig. 7. Color changes after bleaching treatment with 30% hydrogen peroxide.
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Fig. 8. Difference of surface roughness Ra before
and after bleaching treatments.

Biaxial flexural strength (w) after bleaching treatments _
esmasieli G e e

Table 4

56.76+6.48

“3days  6AS3tB52 61294491  60.01£7.30

7 days 62.87+6.09 62.45+3.49 59.95+3.03 46.161+6.27*
10 days 63.75+6.01 60.44+7.38 59.01+5.57 46.14+7.74*

* Significantly differance{p<0.05)
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Table 5. Vickers hardness number after bleaching treatments (Hv)

L concentration 39 %
operiod T i . BREaARE
3 days 242.9x47.3 239.3155.7 204.5x£774 180.
7 days 242.71+62.7 220.2+64.8 202.7+60.9 177.5+60.1"
10 days 241.2434.9 220.3£30.3 190.5+49.1* 150.9+55.2*

* Significantly differance(p<0.05)

2oLV SBRx 2 Bik 187 i Ean- 2802 R s Ry 26 G 1820 R SRR RS DRER TR s e T
e % pas 3 5 sot

T

ARV Rem G ner Haneg I TRt e o BT T

Fig. 9. 3EM images according to the hydrogen peroxide concentrations and bleaching times. (A) 3%, 3 days, (B) 3%, 7
days, (C) 3%, 10 days, {D) 30%. 3 days, (E) 30%, 7 days and (F) 30%, 10 days.

z 3 o o} WA e 96%< TR & 4%9] f71E 2 FE
oz o]Folx gon, FrAFEY & 90%= hydroxyap-

Ak 04 Zot XAz oY s WAoo g Qg atite(Caw(PO41)s(0H)z)e Ao v & F3] nige) &
2)o}9-2] B A FAghel x| gof B HHT} o] FoAF T okF 2 &35 2 o] 2o gl Aoty HeFE FAHTE
o 92 g Axsle dEaAe ABlEE 2 ASgeEY 3 A4 Yehte WA 9 29& FARREE U

V.

Ot

Ok

oz qdl AT R BAL AA HEuct Av4 8§ F1W AFE Aolol wilde] TR #7129 Ftol we)
Hol 0 o e S99 AWk ek 19 L aFE & APHL IS TN ALE PhIAE G LoEod ¥

o} 3 49 WY, AZE HobE o sjeku ¥l WEw Aoj & Ao] Loldrh, o2 ol A, FA, %2 B 223 59
© Bae] Z7ke Uehtm gk AokE dw el she ul AR HaE Fhehe SRS Bl AHEH sm o} 3%
Wse vz gl MAZIAE ool 4TAQ ANz o & BlHEe] 427k AR Aotel WAl LojfA
Qeloz Ae] ol We BT £eS Fu gk ) Hrh Ao} vael 49 F A 8Qe FAAI6 ojdoly
AHE 5~6d ARE Azl Ba BRe] Ao} wpllge] AR} FBE AR BEIAY AoFY A7le) Aot WA
o Bilo] S7kstn i & fue + glE BEACISUR B JAAY BgoR



Q& ek o] Xlolof] 2w dojdrt. olzig YA Q¥
94 891 = F4A 807 =312 3| X|ote] HAo] I
od 4 Utk
o7t EMEE 7142 hydrogen peroxided| Al WEs =
Aol && A o] S o F7] Yated A A Ko
gagu gl e de G BAd vedle] 3§42
& Sttt 1 ¥ e AXE Jeplie ddd 24
Aoz mfo] dojdtt metA RE f71&3 vk
e AR oz 13 U 127 vheete njasn
£ Jehlle Aot dAle] Ave Ao SRAAN AH 2
g olg HFe = sAY FARE FUR AFEI glon,
o]#13t Apulde A7} /le Mt Aote] E2l A g
TF& Tol th27] W& o] dFM e 712 RAEE 47 #l8k
A 2R F489 HAS 22 4% 223k hydrogen
peroxide®] F=¢t A-EAIZte] Wiglo] wal A A <]
vy g3 9 E2l3 43 B # FIFe A A &
o} =&, AlHol in vitro pellicle &< B2337] 3l ANF3t
of HEZeol A2 gl 37Tl 12417 Bt Fadee]
10 rpme) £E2 A HE AFvlolE o A, 2
€ 9 FAl(gastric mucin)o] H7F8 Stookey s WS A
g3ted 7 U 4 & 2Bt
Alole] MdE kA gHol x| o) AR, X ot
Aol FE7be e W) §3, WAl g4k 5 A

olo

:—‘ HE'

©.

o} 33 A FEAE L 2" 2 b'E vepd F glon, L
& HEAFZ O(perfect black)FE 100(perfect reflecting
diffuser)74xlolH | gtol Z7V&4E Brt F7HdTh atek b
t AZASERZ a* e 80%E 607k 0™, (+)a*s 24 (red),
()a*e B4 (green)< YERN I, b*E -804 607HAI =,
(+)b*E A (yellow)S (b*E A4 (blue)E YeRIT} a*
9} b*gro] 7R E Amrl FolA Mol AWety, AeF
2 Ao} vobx MoFe) E2)A e, a*9 b*e #3770
o] & Wz A4S Jehdrh. CLE L'a™b* EAAAAM =
T Az ol MFAAIL Ao AzlZ UEd M 4E'R
#A5 | Huntere] Ma14e o) 340 At v
=7}F 5> (National Bureau of Standard Unit @ NBS)el
e AxE NBS ©92 EAS gtk NBS @¥ldME 4
E*9] ko] 0~0.5018 A7} vl (trace), 0.5~1.5& <&
(slight), 1.5~3.0& ¥ & A =(noticible), 3.0~6.0& 7}
A& A= (appreciable), 6.0~12.0& B& #°](much),
12.0 o]0 mj%- & Aol (very much) 2 XA| g,

o] Ao A hydrogen peroxided] F= HEAIZt0] &
74l whel FAAA L] FtEe HolXE A RIn
(p€0.05), AF = FAT o] RFE BATET B YA VEbg

istaobx|psialx| 34(1) 2007

o ZAAALL A AFTA 80% oG E JEhgen,
E3] 30% hydrogen peroxide® 1094 &<t &A1 100%E
2731 AALS Hol A AAED e Ag il
(Table 1, 2). T3 Hoi) M A 3l= 30% hydrogen peroxide
oA 79 Fok AL AFF(19.09)¢] 108 B¢ A& A
FF(18. 1D ET AAdErt o 2A vestH(Table 3).
Sulieman $%& @28 A 3h7A|9] in vitro T4 hy-
drogen peroxide?] ¥ 27l we} dopAle AFE B
U Aol Wste Amelke BEo] glo] FH A HsE Bo
A epethal agint. o] A= AR A Lot B i

o
re
off
frt
to
1,
ofp
=
r_ﬁ
e
ol\
N
3
7
c
olX
S
_Or\L
2
lo
=
o
10
22

e TR A o2 YehA] skt Table 1~3).

Ao} nlElA7} Xote] Tz P BFAA R WX 9%
of #Hat dTE Oltust Gurgan™& 10%, 16% carbamide
peroxide® WHd 728 WA AT, %= 356%
carbamide peroxidet W&o T2E WA 7Ika 5t
=g McGuckin $7& Xlotu] a7} 32 R & WgA7
g st on, 6% o)4e %9 hydrogen peroxide® A
ole] WA} Aold o] nAAEESE AT, o #E
E3) ugelo} £3-& Z7M 4 doke Rk Aok
FA23 FoldES CaCle FEgdd 257 FAAIA 7
5o 7+AZ Hel v HBSSHIME §93 Ao| & HolA] &
=t kg em® 35%, 7.0% % 12.0%2) hydrogen per-
oxide =0 W WP x40 JEFE TARE A, TAZL
] To FE2 F7}ol weh X157 (pulp chamber)dl 35
9 hydrogen peroxide® Z7FatdA1, HE2e] FeistAd
wglol nAATE 9GS ¥x] FErin ST, £, &9
ool 30% hydrogen peroxideZ 120A13F A &3l AR
Aoz BAg Az Aole] Pl Wz F2o] Wit
2 Aeda stgoem® A& AAT A 3 A
35% hydrogen peroxide & P94 & A3l F&3} 4S5
drel B 22 233 A, Alzte] Aol wet 29
o] 227} Z7METH ST, o] AT ALE5=t Al
Zkel Wsle] wel VEht e ERxEe] Wste TE ATt
z7led| wet EEE F3E B 3% 7% hydro-
gen peroxide FEAE &A1t e} Fo) 8 2hol= 131
3 (p)0.05), 15%9+ 30%2] hydrogen peroxide “&x=ol|A]
L AgA 7t wet 423 2ol Z EATHp(0.05). 2% =3
AeddE 30%9 723 10495 AYdtae FF AolE
Bolx] ¢ekom (py0.05)(Table 4), WA E g 15%9] 7
d B¢ A& ARAE #9% Ve Holx ¥gtou
(p)0.05), 15%%k 30%1A 2] AN fol@ Aol & B
H(p<0.05) (Table 5). °l= Arwl 3% 1% = 584
Aol ¥gEs Ho|z ¢gA nsE HE Aldle FE 8
s ghajel Ko} 2 AZTE ] e HEwze} Ak AR
A 24g Far) des Ak
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v.d B
WHa e 489 hydroxyapatite 2= 48t 223}
o 2ag fu3 oy Plalrid] 29 24 ] ko] Wizt
of wel Jehke A 2343 71414 dZ9] ¥g L vy &

3} 5ol B AFE B o2 2L AES AU

1. Zatsleie] Fro} AgAz7to] Sk et vy g3
7} F7HE A

2. RHZEE 15% #atelei 10Y, 30% Hatsisa 7, 10
o AL Al F9 g Zpo] 2 78I THp<0.05).

3. X-A J- 84 A3 nl¥AE A - Fo] AP Wsle #
ZAgA] kot FAAAENZ A EHY TAlFE
£ aalea e BLAIzk ot wat wA7]Fel
7RIS

4. 2% 39 AE¥ 30% v=9 HFisedE 7, 108 483
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Abstract

EFFECT OF HYDROGEN PEROXIDE CONCENTRATION ON THE WHITENING AND PHYSICAL
PROPERTIES OF HYDROXYAPATITE DISCS

Yeon-Mi Yang, Doo-Cheol Lee, Byeong-Ju Baik, Jae-Gon Kim, Jeong-Geun Shin

Department of Pediatric Dentistry and Institute of Oral Bioscience,
School of Dentistry, Chonbuk National University

The purpose of this study was to evaluate the effect that various concentration and application time of
hydrogen peroxide had on tooth whitening and physical properties. The hydroxyapatite (HA) discs of 12
mn (@)x1.2 mm (t) in dimensions were made by compression (100 kg/cm?) and sintering (at 1350C for 2
hours). All specimens were polished sequentially with #240 through #2000 emery paper and one side of
each specimen was polished finally with 0.3 tm alumina paste. The discs were placed in sterile whole
stimulated saliva overnight at 37T in order to form an in vitro pellicle layer. Then the discs were rinsed
with distilled water and soaked into staining broth at 37C for 7 days. These stained specimens were
bleached with hydrogen peroxide according to the change of concentration (3~30%) and application time
(3~10 days). The specimens were analyzed with a spectrophotometer, X-ray diffractometer (XRD), scan-
ning electron microscope (SEM), surface roughness tester, microhardness tester and biaxial flexural
strength.

The results of present study can be summarized as follows:

1. The bleaching effect was increased with the increased concentration and the extended application
time of hydrogen peroxide.

2. The surface roughness was significantly increased from the specimen bleached with 15% hydrogen
peroxide for 10 days and with 30% for 7 and 10 days respectively (p<0.05).

3. The changes of crystal phase observed by XRD between before and after bleaching weren’ t shown of
any difference, but microporous structure of surface observed by SEM was shown of increase with
the increased concentration and the extended application.

4. The biaxial flexural strength was significantly decreased from bleaching of specimen with 30% hy-
drogen peroxide for 7 and 10 days respectively (p(0.05).

5. Microhardness was significantly decreased from bleaching with 15% hydrogen peroxide for 10 days
and with 30% for 3, 7 and 10 days respectively (p<0.05).

Although the tooth bleaching effect was greater when the high concentration was applied, further in vi-
vo experiment will be needed to prove it s safety.

Key words : Hydroxyapatite discs, Hydrogen peroxide, Whitening
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