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— Abstract

A STUDY ON THE BLEACHING EFFECTIVENESS OF
BLEACHING AGENTS AND THE APICAL LEAKAGE ACCORDING TO
THE LOCATION OF THE INTRACORONAL BASE

Jea - Hyun Shin, Yong - Kee Kim, Chan-Ui Hong, Dong - Hoon Shin
Department of Conservatice Dentistry, College of Dentistry, dankook University

The purposes of this study were to compare the bleaching efficacy of sodium perborate
when mixed either with Superoxol or distilled water and to evaluate the efficacy of different
location of intracoronal base on the presence of apical leakage of tested bleaching agents.
Forty eight extracted human permanent incisors were stained via whole blood and canal fillings
with conventional gutta percha were performed after routine biomechanical perparations. The
experimental intracoronal base was placed either at the cementoenamel junction(group 3, 4)
or 2mm below cementoenamel junction(group 1, 2). Walking bleaching was performed by
two different combinations of bleaching agents . sodium perborate with distilled water in group
1, 3 and sodium perbrate with Superoxol in group 2, 4. The roots of the teeth were evaluated
for the presence of color change to assess the leakage of bleaching agnets and the cervical
one-thirds of the crown were evaluated for bleaching effect from the whiteness Indea calculated
by spectrophotometer.

The results were as follows -

1. At the end of 12 days, all the sample teeth demonstrated the increase of Whiteness Index
at cervical 1/3 of crown although there were- some minor differences among groups.

2. Regardless of location of the base, sodium perborate with superoxol)group 2, 4) showed
better results in bleaching than the sodium perborate with distilled water(group 1, 3).

3. Bleaching agent leaked into the root area when the base was placed 2mm below cementoena-
mel junction but no leakage was found when the base was placed at the cementoenamel

junction.
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sz 9 23 2RE §REFSIET, Frank’€ 9
Aoz REY AFLEdol WY AJAF UFEE
ARGk stden, 24l o do] Hdgl
wal X472 ghol J¥(extravasation) ¥ o1
B ARTH L} 2¥Po g AL HEHD
olAo] W& WAHY w} WEE Holew 23
=2 (hydrogen sulfide) 7+ 23t 333814 (iron su-
Ifide)o] FAEH, AF Fapdo] FopAAvE
Bl T g2z EAsA o 3

olgld AXE WA o Av|HA FAFE
BEAER fAsnA s Aol NEY 44,
FBE W o8 NegFo] fiE & e,
AR o} AR AG-e AN 7E ke Eiol
slomz ol@ g B S Bear] 918 Xopxe&o)
da AleHeiAar gl

18001 3] FuknE] WAE ol HEH AR
2A B4x)0] o] AlZH R Ao 2 dHAIL
91.om Spasser’l 213 Sodium perborate® &
Eated 257l SA7IRE /AAA B
walking bleaching®] el M&oz 2/H=c
1% Nutting & Poe® £ Sodium perborateE Supe-
roxol# Edtalal Apgsled oY AbsiAlel ofs
Bo Ue sUade 49 £ Aty BRI b=
At

=3 Stewart” = Superoxolg AFZel 1A
713 7)o &-& 7}8H= Thermocatalytic bleachE
2708 vl 93 oj9jolx of2] EFelA hydrogen
peroxided AFZAU AR 7ol 2T
g2 39te 49 (heat source) & &3 EWUE
HE d7)% dQem+s 1, Boksman$', Caseys
we guwlg AlPsrA A5AE Fog sl
Aopgo] GElxg oz TRAARE FIA
7124k 3t

o) 3t A S T AT sl Freccia®™®
& Thermocatalytic bleach?& & Z°olu, Sodium
perborate$t Superoxol® E¥E Ao & &
Ao}, =¥ Sodium perborateE Superoxols &
gHalo AHE3 Holu mEF WA} vl
¥ 7 3 9 Host Goerig”-& Sodium perborate 2t
Superoxol& E@3te] AHS-& 73-$-7} Sodium perbo-
rate?He ARE 3 SR} Aol Bastgich
28y 19799 Harrington® Natkin'®& $]73¢]
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Qo] Y& THFHE Xole] FWAl Superoxol
&g AMR-3H Oxygen peroxideZt UF AF=23
o ¥2&Ho] oj}9g X2o] FFEUA Y O
QdzalE Bug ul7b 913, LadoS¥& 94l
Ago] U WK ol ME EHWA] Superoxol ¥
e A A 3 EH 2 F5(External ce-
rvical root resorption)’} TAE dFFEHE H1
3}o] Harrington® Natkin®¢] 228 ¥y 33
o} webd B Agsty] el A yEd
‘%112?}7] 3 AEE o)A E ZHU e AXA A
o)A LadoS™, Montgomery?, Cvek¥ Lindvall
®, Latcham$*’0] F#i glew, vlEo] Frec-
cial 59 & AU Zste] EYAE AHE-3)ok
ot Fgetsch

oy o|ZAe $1xel ™l Host Goerig”&
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g x)Pe) FgHoes APz X7 3
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Fu7tx) BEAy =gdteior o e,
Warren 52 IRME o142 AHS-§ A3 293
o mtg FHEINE Zolrt T FHA L] NIH
HEg wAsA 28z st RME o|ZA=
AHEElE A gig g8Ee AAVIE A

ol £ HFdMe ¥4 7](acs 1800, Ger-
many) & $3t] 2422 W45 (Whiteness Index) &
v} 5} Sodium perborate?tE EWAZ AHg-E
73991 Sodium perboratel Superoxolg &3
AHEERE ASo oA XA ENEHE ¥
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g wolyadAAe ARAF LA NFF B
&3 2 guAr AERz A5Ie 94RE 97t
stmA} &gt

Al
=

o

ook

=133
(==

Io.

ok

Mz L
b AExz
N=FAgoz & LAY @ o] PR

4879 Astet AT AAE WAez P EUA

2+ Sodium perborate powder(]unsei Chem. Co.,,

Japan) & 30% Superoxol(Health-Chem. Co., U.S.

A) B ZE49 8t Ao, 28Y

o)AA 2 X EHAZE IRM(Type I, Class 1,



Dentsply, U.S.A)S AH&-3kirt.

L Alaghy

A AokE 5% AFAMIEF(Duksan
Pharm. Co., Korea)©ll 24*13t A%t ¥ ultrasonic
scaler(J. Morita Co., Japan) 2 X&3 X 25-9]9]
A 2 ZAg AANYI rubber cup® pumice
(Whip Mix Co., U.S.A)E <vlstdch. ol #4
high speed round bur(SS White Burs Inc., U.S. A)
g olgsle] ZHUYFE AT M Aot
A olol) wat #3572 K-flexo file(Maillefer
Co., Swiss) 2 <#Z3t 1 #3 Gates glidden
drill(Maillefer Co., Swiss)& AH&3t] #1737 1/3
ro g sty 2@EUsE B Kotd 47
DHNEE AT IS G 7 2N 402 TS
Bujslgds, & Xotee BALE 715317 S8ty
Ektachrome 200 slide film(Kodac, U. S. A.) 3 F801
(Nikon, Japam)AHANE ©]§-8t RAT f-stop
(32), Az, W7, ¥L, =% (balanced light) 3}l
A &gt olEE O 5% APSAUEF
o)A 24A17t AABL] AopAlde] FEEE T F
zaE 2o Aysn fAEE ANFEHA 4
Wro] ¥e 3 $£8A717F A 18 S A[EH
Hox 1/3 7teko] HEE A¢ HELE filme =2
ANPH YFE B3l 37°C 9 ¥71(Yamato Co., Ja-
pan) ol 24A1ZF B3 ¥ X|ote] Q4 HQ HA L 3]
347, 192 23] 3000 ipme LAEE 2084 4
AEgeh. 3¢zt YRt g4rE F A
g @] A e $FABTE 7T oA
Sj9l 23 g o8] 39z o AAEIA.

Table I. Group distribution
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HAH Rote] 9o Eole HET &
A3t rubber cup pumiced AHE-3t Aot
He Avlgt & g e HAnE 7|53
s A9 FU =AF A Slide EF3)ut. &
Mg XolEe] ZH-E #35 paper point(Diamond
Dental Industrial Co., Korea) 2 ZAFA1Z1 & AH26
(Dentsply, U.S.A) S#F UL sealer® K-flexo
file g ©]-&-3lo] SBufoll =X AL finger spreader
(Swiss) ¢}t standard gutta percha cone(Diamond
Dental Industrial Co., Korean)& ©o]§3l ZFwv}
Yoz ZH/FA Ak ©lF Table 17 2ol
HW-E ABE7] A 12, 272 WoPHFAA 2mm
sholl 2o ol FAE AXA1717] 913k hot plug-
ger2 WolHFAA A 3mm 3HE7HA] FHE Gu-
tta Percha cone® A A% ¥ 1mm 57 2] IRM(Den-
tsply, U.S.A)& S8 o] ZA 2 A8, 32,
47 1, 270 S g WobF A 1mm
&7 AAF 1mme] FAR IRME $12]A12{ch
=3 17% 379 7% sodium perboratest THITE
A3 E3td A5l fANAL, 227 4
=2 A%= 75 A superoxol & E§3IA
F7Rel YAAZEH IRMe2 gAFAEY o
28 Y7R o2 Qhuldte] MA 7] it o]k
P4 71X % dAFHA] TEEE WA
k. EAls Te AlAg F o4, 8ol Al
ZFAAE AAST A2g oz wgd F vhA
UAIFABAA o] Al7lol] FWgTe] 7]HE Y3
TR W7 FA5A SlideE #FIstdn 129
o HFHOE slide® #FI3AD. BHIITHES
100% =& A7) 3l Re ATE Aol

. Location of
Group Bleaching Agents
Intracoronal Base
Group 1 . ..
(n=12) Sodium Perborate + Distilled Water 2mm below CE]
n=
Group 2 .
Sodium Perborate + Superoxol 2mm below CEJ
(n=12)
G 3
T ° | Sodium Perborate + Distilled Water CEJ
(n=12)
Group 4
P Sodium Perborate + Superoxol CE]
(n=12)
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Table II. Whiteness Index(L-3b = 10 v/ Y-21 (Y-Z%)/ / Y)

XY Z L* a* b*
Tristimulus lighteness green or red yellow or blue
value (0~100) (-60~80) (-80~60)

Table Il. mean Whiteness Index at the Cervical 1/3 ares.(Meanzx S.D)

Stain 12 days .after Prestain
bleaching
Group 1 40.76 + 16.20 5325 + 1750 5493 + 1163
Group 2 38.66 + 13.03 6224 + 1336 57.07 + 1149
Group 3 52.70 + 5.83 6050 + 6.90 5722 + 837
Group 4 5208 =+ 6.5 69.90 + 9.59 63.85 + 8.33

Table V. Increment of Whiteness Index after bleaching in each group(cervical

1/3, 12 days).

Mean + S.D Fisher PLSD Scheffe F-test
Group 1 1249 + 839 12.73 1.99
Group 2 2358 =+ 890 10.51* 10.42*
Group 3 781 £ &.13 591* 3.61*
Group 4 1782 + 1084 6.85* 14.01*

* significant at 95%

Sl AAAZRL Lo 7] Bo] 37°C vl
BASAT

Ch &2t

U3 z=AsloA FGste] £ slideES 3X5
inch 2719} Aoz 3 F 579 FHol
8mm?) #3237 (acs 1800, Germany) & ©1-8-3t
WAz g AEsded HaTE X=6332, Y=67.
02, Z=69.97, L* 8552, a* -0.53, b* 163, c* 172,
h* 108079 @& ze EFHdse r|Eez L3
b=10\/Y-21(Y-2%)/,/YS &4 23] F&sHe
Zo|tH(Table I1). &8 XA¥ W FIE H71s17]
S ZaA, FAF, g 1295 == AR el A
Wop et AA o et oz FE A dmmE
= AL 237 F40 JANRAL XZH2Y
T FEE Hrishr] AA B 4dA He
AR g9 124RFHE AR o] FA] shE 4mm
e AEE 237 F40 AXNAA &R
Wazel EAF e i ABFBYET=

ANOVA test(Table V, V, VD&, X282 Hrl=
t-test®} ANOVA test(Table VII, )& ©] &34t

m, M
g xo}E] HlE T 129F XFF] 9
AT Table M, Vol A9k 2ol 22, 3F, 4TNA
S94 9 =/1E B93a(P<0.05), 1TM=E

Table V. Assessment of differences in Whiteness
Index among groups at the cervical 1/3
area 12 days after bleaching.

Group 1 | Group 2 | Group 3 | Group 4
Group 1 *
Group 2
Group 3
Group 4 *

* significant at 95%
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Table VI. Comparison of bleaching effects bet-
ween groups with identical location of
intracoronal base.

Mean = S.D P value
G 1| 1249 + 839
P 0.0047 **
Group 2| 2358 = 890
G 3 780 + 513
Toup 80 0.0084 **
Group 4| 17.82 £ 10.84

** significant at 99%

Table VI. Mean Whiteness Index of root area

(Mean + S.D).
4 days after 12 days after
bleaching bleaching
Group 1| 4998 + 8.63 5863 + 7.72
Group 2| 5349 + 7.76 63.29 + 8.65
Group 3| 5481 + 858 4952 + 8.36
Group 4| 57.3¢ £ 733 55.37 + 823
Table VIl. Assessment of Root leakage in each
group.
bl12 — b4 P value
Group 1 8.651 0.0058 **
Group 2 9.802 0.0033 **
Group 3 -5.298 0.0206 *
Group 4 -1.969 0.4198
b4 : Mean Whiteness Index obtained 4 days after
bleaching

b12 : Mean Whiteness Index obteined 12 days
after bleaching

* significant at 95%

** significant at 99%

Table IX. Assessment of differences in Whiteness
Index of root area among groups (12
days after bleaching).

Group 1| Group 2 |Group 3 |Group 4
Group 1 *
Group 2 * *
Group 3 hd *
Group 4 *

* significant at 95%
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Z7p871E staoy oS gidlon, 9 12¢
F ZhEzre] AR MAEE 189 4233 §9
Ae BPYTHTable V). EF oAA 2 A7} &
Ed8 #7+e] v A= ZF Sodium perborate}
SuperoxolZ EWF #(2, 4T)°] Sodium perbo-
rate$} FHFFZ U Z(1, 3D HEq 2
FHazst 49 e JeRdcH(Table
V). 9, FuAe IyEdye dE die
Table VI, VI A Renbsh zho] ] 4 Fo ¥]3)
W 129 ¥ 139 2300 A oA b B EE
£94 A F7HIA2(P<0.05), 3T 243
A #4819.2.51(P<0.05), 4TAE FA3RL
U foAde giden, 4wty B9 129 ¥ &
Y o) ZAA s AR WaTE 173 3T, 2
3 32, 239 43l F9€ EATHTable
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Sodium perborateS E¥sted AMghe e Al
AFQT o] W] AFE 28 AHEEA T et
Z#} Harrington® Natkin'& 30% hydrogen pe-
roxide®t G& AMg-dled TS APIPA FHF
72 oA XN7AR 29 AFF7E ARG
B 715} hydrogen peroxidest B-& ol A1-&3}
E Ao g BAFL AAFAG. olE AotEL
23] oae e AU AT FHANEF 1~15
ol Ay ¥ ML 4AAgAE Ade IFF
A%7} JeEpdA @gren @Y oFAE slA
AU 59 F2EE AU LS 21
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o g g4 HEol giid AN E ABF
229 9F57L LAY FHE Rz
ol g 9] F4-2] Uol thal MadisonZ Walton™ &
259 SE438A EF 30% hydrogen pero-
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olgh= A 2ohar B31dk vl 9o, Cvekd Lindvall
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hydrogen peroxided &3 @A} e o]
& 24 9-F9 Holmstrups5*-2 Sodium perbo-
rate$} SHRFDE EF sl UG A= 2 0%
olAe] wEL dg F vkn RIE: Jeon,
Ho®} Goerig”& Sodium perborate®t Superoxol<
EFstd AHgske A didle] FRFE EFsH
gt TM-g AA S B1 2 vt vehdA] 2
Aol SuperoxolE E{EA ARty Aol #t
ZAsttn FFshAAs AR FHR-E EF8A
FHE APete] JIFHA 439 2HE MEE
B3g vk ik, 2y & 4¥lA= Sodium Per-
borate$t S FFE Y3 FTHE AP Bl
A xe] FMAR7 YehI7lE 924 Supe-
roxole EFst] HUG AP A¢Rrls 1 A
#7t A3 "olNe A Yehich oA
B AFe] A3z u]Fo] B w SuperoxolS EF3}HA|
WL e, YA AT FHE NPT 5 U
AQAE 24 Hojdr}, 8, Lados'™, Mont-
gomery®, Latcham®, Cvek® Lindvall® &< hyd-
rogen peroxideE X2 Fule] AMEE AHe 4
ol B Bl AFAUY XITEFH2 whA
g BR8] a2 o) FAE XStk
3 o]ZAZE IRM, ZPCESE AMHEE F Sittx
3}3.2.™, Ho$t Goerig'2 Superoxold Al-&-38te] of
g ALde WolEFAA Imm FHE7A 2mme]
ZOEE o1& Z X AlA superoxole] &S 53l
A2FEg L wAUAAY GopdEe 3o <)
BAFARZ wMAUEE FAstdor T SR
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Hoe olFAle] #A7 BulAle XI2E5E
e FE 2002 B4HAY ¥ Warrens?
Sodium perborate$} SuperoxolS E§3te] Fwd)
AHE-Al IRME ol FAZ JRAFALAE B3k
EuAle XNZH FEo] EATT Ei 3o
IRME olFAZ Ag3t= Aol g dEde A
Alstd ok, e v B dge A3 Warrens? 9
AFE AP H o2 HHr]de o Hel YUt
AAZ Warren$ o] A oAe 2 HFHE A 3HA
%5l o] FATE XA ZHEAA ) A% FF
WAEFE DA gked, SHZ B A
A Ao o3 HrHE A g ¥EH, WarrenG 2
Standardized custom shhade guideE ©]&3td &
e g Hrisles WY& AMSI R R F 4%
Hrpgel Qg Xol7t EAE F Uk AR
i &olrt.,

ol el iAol g FHE o t)3] Ho®t Goe-
rig” & WoPHFAAA 1mm 3hdel o] FAE HRA
Aok g e ol oM o] 2
FulolM JHER FYPA] dUHFo R 317 o
Boll AR Az BHE 93 ol 3
ath Y Warren$® & ZAze] HrjoA
IRME olZAZ ALS39E AS 2 X &
WH3le givtn 39 sodium perborateTHg AM8-8}
A2 7%= Superoxol@ EFsIHS -5 Bl
2 &3yt dojxiva B 3ty oAl $1X] B

= Bl JEo o8] Iyaate] Aolrt
Ebdg B33 b 9ok, #¥, Costas$t Wong™ 2
AREEOIA L Qe oY oA F 2T FAT
A & (Teledyne Getz, Elk Grove Village, IL)7} &
e X2E &L WXEEH s EnF ol
on o}FAE WolHFAA 2mm3pgel] X A7)
7357 WopyEA Al AN AeET HTHE
ol oA F& BHE JERNITE 39 War-
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o] HoHtFAl AAE Hxod wel FdIA
vrolofol glont o] g AEE] dhof APAHA
Hlie ErbsdtaAw 29 129 Fo gt s
vlwsle] Btgu o] gAY X EHoes FA L]
AR o] T Fe) o7} Ve HEE
HE3, tE] olFAE WHopH R A 2mm 3hel
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Birgo] ZASAY vF B BuAE wolyP
BA SUAA AN B olfE itz 4

gk, 28y o2 2@l A Numerical rating sys-
tem', Standardized custom shade guide®, 100
Hue Farnsworth-Munsell test® 5o} ¢|a] 3w g}
2 FAe] XZErES HUke vbd B Ao
EH5E7IE AHE3le 48 wanE 25
2 ¥uEg7] dEe Hrpiye mE ZAzle
o7k EAE 4 Ak AlEEH, 697 2 A
oA AHgE £354 719 £377F A% 8mmol
A Q&S] A 7BF F, WopEHAA Agte gy
ERvre dgzoz ZAse e A7 o)
2 239 Z23E dAFHA EHa diAe 1y
she AL A7 vk ALEEE ulelu,

S, o) o) AE X AR XY 2 F4
A8H 2 g o3 Montgomery?®” & calcium
hydroxideE °]&3ld AF3oz Xfd Fes
1% ul Qlon, Kehoe™ & 30% hydrogen pero-
xide®} sodium perborate2 FEW-& AJ&s HL A
opda} wWord ol AHJE = PMN leukocyte, osteoc-
last?} 71531710 £& 2@ wWilsee X3
FapdztA] g HAAE A BiA AAF A
7ol 2718l calcium hydroxideE $1X1A]
AFZLEHN AR HYE LREl F 5

o
rir

8

—

o o X
2

o

A
e
p

T A
tx Budhrle st wEiA Ho 95 #
B-& 9131 Superoxol$ AH-¥ ZH$-<ll= calcium hy-
droxide€ X3l G717 A NH L2 A FF-
A FS7 22 F ' 7HeAE BaA
e Aol gAFHo g Fesitin AlaFr),
B A¥dAe 93U Kok e 95t
ehs ol g3tdon, ddFHom WA 9o
AE el o3t Xz FALE, A
TEd 3 AHE NEE, FHo|2FL uEY
a9 FREFe] FEFE F F AT o8 2AE®
o W3 F&slA nestA] Retgenz g9
&I X FE o AsHH goz 94
2 2389 2o 2HE 2¥S 9% 477 27
doha AR == bholth

BLE Qo] Mg =7]7] SJsiAE e, EA,
Tl % FAFTY 718AEA 947 BEHo
gsle ez Adsld 48 AXEE RAe u
@3] ol Yol7] wWEd 71E9] o8 FHA

L

=k}
P
T
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o
e AR ENFHE Hrlshs iy
Ez3d X2 vastux sad
g Wae] gz Exle] Walo] o
7t UEils AfRa] 448 238y 18

ZEARZ AW vt o2 HEE) FUD
ez A3 YL Bttt ojugxe o
- she oz ARdth web EuEvel
B7HA £ gl opd wEsE JAE
el Hg5p)

V.&8 E

2 2¥dMe 48 129 3FE Sodium Perbo-
rate®t FHFE EFs FWIgn, 279 47 L
Sodium Perborate$} Superoxols &§3be] [us}
Hon, A 177 238 Mol FAA Ko A 2mm
b, 3T 4T WohPRAAR o FAE

AXNY o A AR FHET P Fuale) )28

TEE BRSAVE o83l e waxg 2z

HwEAg 29 gy 2o 2ES I

1 #9129 &, Ax9| zolE gloy Fuix)g
A #Aglel ZE TolA XA gug
FE 48 5 A

2. o1&A ] 91X ALl Sodium Perborate2}
FFTE EFT BB UE Sodium Perborte9}

Superoxols E3E FLoA 7R mulg
7t S-Sk

3. OIBAE WolHBAAR ANAZ AL

ERA7E ASF2 FEHA gy 2mm
Foll AANAE Beole FHuAY HRo B
Aglel FEdde Beh
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EXPLANATION OF FIGURES

Stained tooth at cervical 1/3 area in group 1.

12 days after Bleacgubg at cervical 1/3 area in group 1.
Stained tooth at cervical 1/3 area in group 2.

12 days after bleaching at cervical 1/3 area in group 2.
Stained tooth at cervical 1/3 area in group 3.

12 days after bleaching at cervical 1/3 area in group 3.
Stained tooth at cervical 1/3 area in group 4.

12 days after bleaching at cervical 1/3 area in group 4.
4 days after bleaching at root area in group 1.

12 days after bleaching at root area in group 1.

4 days after bleaching at root area in group 2.

12 days after bleaching at root area in group 2.

4 days after lbeaching at root area in group 3.

12 days after bleaching at root area in group 3.

4 days after bleaching at root area in group 4.

12 days after bleaching at root area in group 4.
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