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— ABSTRACT

THE EFFECT OF INTRACANAL BASE TO PROTECT THE
CERVICAL LEAKAGE OF BLEACHING AGENTS

Su-Mi Kwon, Su-Jin Hwang, Se-Joon Lee, Kwang-Won Lee
Department of Conservative Dentistry, and Institute for Oral Bioscience,
College of Dentistry, Chonbuk National University

Intracoronal bleaching is currently disregarded by many clinicians because of the potential consequence of
cervical resorption. To prevent this complication it is recommended that intracoronal barrier materials be
placed over the root canal obturation and sodium perborate be used with water rather than with hydrogen
peroxide. The purpose of this study was to evaluate the amount of the hydrogen peroxide penetration
according to the difference in intracanal base materials and sodium perborate preparation.

Fifty extracted intact premolars were instrumented, and filled with gutta-percha. And then the outer sur-
face of the teeth was sealed with wax exposing the CEJ. The prepared teeth were placed in plastic tubes
containing 1.5m! distilled water with their entire root submerged into the solution. The teeth were divided
into the following five groups. In the first two groups gutta-percha was removed without placement of bar-
rier, and then water or superoxole(30% H202) with sodium perborate were used respectively for bleaching.
In the other three groups, after removal of gutta-percha, an intracanal isolating barrier(ZPC, IRM, Fuji I
LC) was placed and then bleached with sodium perborate and superoxole. The bleaching procedure was
performed 4 times with 1 week interval.

The results were as follows :

1. All the groups showed a tendency of increasing penetration amount with increasing treatment
times (P€0.05).

2. After the 1st and 2nd treatments, there was no significant difference in microleakage among the
groups.,

3. After the 3rd bleaching with superoxole and sodium perborate, there was no significant difference in
microleakage between gutta-percha alone group and gutta-percha with ZPC, Fuji 1 LC barrier group.
But significant difference was found between IRM barrier group and other groups(P<0.01).

4. After the 4th bleaching with superoxole and sodium perborate, there was no significant difference
between gutta-percha alone group and gutta-percha with barrier groups.

5. After the 4th treatment, the group bleached with sodium perborate and water without barrier showed
lower hydrogen peroxide penetration than that of other groups(P<0.01).

144



[.AM &

Aote] WAl B3| X F-of WAL 4n
3n] o] A g3l7] Yot o8 74x) W
o} Xoke] MAL U, YA Yo Qlele] fity
o], 99/ M2 Ay, g, 22, Al 59 A4 24
o 23t frEo] NAAY 232 A AAE F 3
o, wHE QA AL gER o EE 59 GFEEL
U 548 A2 S, X0ty A%, volg 71 Tl st
o Uehd ¢ A3, FERoA X BA ey X #x)
29 #HEo Uehd 5 vk A BA e #dd
HAe] 7 fole AeTAtel o7t 2R R AHE0] Aol
Fof]l YA A U 28 T 7 L2 1 AR
3 AHEo] Fol# W2 FY= vErdth A AX 29
HEE HAL ZEAE T 28T Ao TgEA| oo}
RAEdte A w229 B &g wAlol} 23 W 24
AU FAA, TEE Tl st GdAP.

ol gt FR]olA Uehbe WAl 274 glo] Xo}E
443 Afshe EEA 5T F4A] FileS 089
A zHyo] Bt} REAo| 3 vlwa 7idet ZAA<l &
Aol slol A7k de] o] &5 Utk FFX|e] Bl
AHeEE B oR e R Atghukg AR A
714 @ AAY 2g o438l @& 718t Thermocata-
lystic technique@ At A& Fuj 2 ©]-&3h= ultraviolet
photooxidation techniqueol 1™ 2shx Alsjubg-&
o|-&3h= walking bleaching technique©] $it}.

18481 Dwinelle©] chlorided o] 43lo] Mg AL
ol#, 1800 th Fut7HA] aluminum chloride, oxalic
acid, pyrozone, hydrogen dioxide & o] &3 &2
o] Al=H% e %o pyrozone, superoxol, sodium
dioxide §-°1 71 28 AgA R 125 o] 1950 ¥
HHEE 60l ZREA] AMEEATE. 19619 Spasser?
+ &7 sodium perborate® sl Huj kA2 AL&-3}
A}, 1967 Nutting® Poe 572 superoxole@ sodi-
um perborate® &3t AgstozN FTkAl Ae
232 71gst e, AA7A superoxoled® sodium
perborate”} T3¢ EMoA| 2 de] AHEH 1 3lt},

a3y, ol B g MAXEE Al A4
A QAR 2R GAND 2 & J3LAT AT Y FFT}
HuE3 9o NEE B AU A8 ¢ ExE
S8 I, glgo] X3 27 S Wokdd &S
Fe 71de A3 waAA] ga lovt, Fistear)
o #a wWotd g B whxvhrl Wotae] 3abet X3
Aol Ak Y277 e A : Yo,
ojg]g e Fgol 7]odte 2 g 271ATAA
Harrington®} Natkin'®& x]o}2] 9J3¥ &3} 11~154¢]

o
-

-

BUYFe] NHF FES WA[op7| 2E 28 L O|FXS] &1

oJ& o], superoxole® E¢] BFA Alg-o] 9F49}
#FH=JGn Buslgen, Koulaouzidou $2°& Woba
3} {ZE Aolo) gape] EAlste A-F FAkstrAe wlA)
F&o] Z718 4 gltda Rudkg A, Rostein 5VE X
oju} Wekdd Aol Qe AL dFFdd 719E 4+ o
3 B3t 9 Kehoe & Z A9 W& pHE
13k} osteoclastic activity’} W3lH o) X|2FFE F¢
gda 431928, Madison $'%& superoxoleS @3
7 AbgdtE BF EFel V@t Rudga,
Holmstrup®<& Sodium perborateE superoxole¥} &g
dte] AMESIAE W B EFR A LET AABE JFF
AW E S Z27A 71tk B asle Natkin 59 F4E A
A &3ih,

o2 X2 JFTE WASY] Y3 =¥ o2 FuokA|
o AR F&& A A3t 27 U] o FAE A4
AU ne=] FUA 7} NARE FEHe RS 94
a3t Wo] AAEo] gom, Fulckde XAF FE
A7) 28t g ARE A3l 23 W E o3}
i ZHe] HHEHE Frishe 9780 EaEH,
Montgomery” = eugenols 314 &+ CavitS AHE
ato] A5HHe-& UA8kaA} 3K9 31, Hansen-Bayless 5%
T Cavitg AHESHE 2% IRMoY o|BAE AS8lA) &
< TR 48 AH4EHE EQvty Endgery,
Donna $*% Cavite] IRM°]Y Super-EBARY} 04 %
% Ao gfAolgln Huslith. A Alex F¥L
IRM AR&-fr5el] wlAlFZo] Ztol7l ivka Barstd o,
Costas$t Wong™ & o] ZAZ IRMS AH-3HY & wf o]
a7 g 2ug vArEe Zaddn Busun,
Bringhton $®% IRM°] Ketac-Ceme]t} Scotch Bond
Multi-Purpose 2.0t $-3 dH &35 Hvkn B3l
o Mclnerney $%-& Cavit®#} IRMo] ZPCH.t} -3}
b 2t 28U, Rostein $9& o|4Ae A7}
2mgd o= IRM, ZOE, G.I. BF $53% o|#aHE 7t
et Baste] o] Ao we T4 F& WA A o
sto] Thokg Ayt Hugw glo] A A4 anE e
A g tatd & =29 =7} ik,

AR AATES AL 9 E o =89 4o
2 sodium perborate® superoxoleth4l 3} £33l A}
3to e nFEd FulAs} XoXA2H o FEYE
A& WA 98 Ad750] Buso] $t=d sodium
perborate preparationol] W& F8 &3}l F3le] Weiger
599 AT Rostein 5299 QoA Fitsiead)
Al &3 £t AHESto = FW AT o]z} glrka B
23 Bk led, Ho %93 1 99 b dFE* MM e
superoxoles AH3les A E& AMES ASHT S99
FMEIE Ho|BE E& AMgsle At AedsE

145



LHEIA| B Z=EL3IX] Vol 25, No. 1, 2000

SN A It Bt H T}, Sodium perborate
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50709} Aokg 47t 10744 532 Uro] 23 W ¢
A FF £F, XAGAE delsled APt ¥
WA= superoxole(Junsei Chemical Co., Japan)¥ sodi-
um perborate(Junsei Chemical Co., Japan)E AH-8}%
o Z# U o|FA 2 ZPC(Mizzy INC., U.S.A.), Fuji
II LC(GC Co., Japan), IRM (Caulk/Densply INC.,
USA)E AR, B58E oA $8L A% 3
ZA} 7172 E 3M XL 3000& AHS-319tH(Table 1).

- A% 17 : Sodium perborate$} |3} EFHSFE AL
stod SR, o) AR E AHEEIA g

- A¥ 23 : Sodium perborate®} SuperoxoleS A&
st} FHSA 1L, o) FAE A3 o

- A% 37 : Sodium perborate$} Superoxole® AL
st EW3Y 2, ZPC( Mizzy INC.,
U.S.A)Z o] 33,

- A4 47 : Sodium perborate®} Superoxoled AR
st ®WetaL, Fuji II LC(GC Co.,
Japan) & ©]#%3

- A% 57 : Sodium perborate$t Superoxoled Al&
dto} EMEQ 1, IRM (Caulk/Densply
INC., US.A)2& o33,
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A@A ool A2 Bl B o] e A} ¥ E 2
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A F o|AsA] g, A A 3, 4, 52 Wi A
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& o] &3t AAZ I |FAEA ZPC(Mizzy INC.,
U.S.A), Fuji II LC(GC Co., Japan), IRM (Caulk/
Densply INC., US.A)S 22 2mm¥ 384 4
A o}E o AA RGN X2Z 4mm, X BS 2mmE
A3t boxing waxZ LE-SHATE, Aol 1 & Lold}

as
Group 1 Sodium Perborate, Distilled water no base
Group 2 Sodium Perborate, Superoxole no base
Group 3 Sodium Perborate, Superoxole ZPC
Group 4 Sodium Perborate, Superoxole G.L
Group 5 Sodium Perborate, Superoxole [RM
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Fig. 1. A schematic diagram of the experimental
models
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Fig. 2. Standard curve generated by 30% H202 dose
response.
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Table 2. Results of H202 concentration in the five groups

- Growp -~ -~Week -~ -~ Mean(M) ~ Maximum(d) - - Minimum(dD)
1 93.299 116.737 67.623
Group 1 2 102.6.7 154.619 84.853
3 116.490 145.334 69.267
4 127572 164.441 94.482
1 91.623 148.191 57.201
Group 2 2 104.241 198.381 60.487
3 188.656 247.506 85.726
4 216.921 328.025 158.869
1 112.258 158.881 76.873
Group 3 2 120.063 173.631 92.295
3 149.248 197.846 102.776
4 197.305 292512 126.149
1 117.564 138.762 82.437
Group 4 2 127.786 162.274 89.310
3 148.566 202.024 108.728
4 204.356 237.763 134.923
1 91.800 123.479 70.519
Group 5 2 101.537 151.655 73.960
3 104.455 154.477 82.122
4 182.794 214.453 104.435

H:0Concentration(uM)

[—]

Fig. 3. Comparison of H202 concentration in the five
groups

testZ o] &-3led A3 ch(Table 3). A 39} 2819 A&
dME zt 2 2ol o] AL FF} FF, EHAL Zol
e AdA e FAolE B & g, 339 Alg F
¥ sodium perborates} & A2 AL8-3l3 o) F81A]
%& Al 179 sodium perborate$} superoxole FE9 4|
2 AH43La IRMO.2 o] 33 AH8]E 4] 5rolM b v
o Blate] o4 Al Fe HAFES RATHpC0.01). 4
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Whitney rank sum test 7

e

1st treatment Glvs G2 0910 T

G1vs G3 0.054
Gl vs G4 0.009 * *
Glvs G5 0.910
G2 vs G3 0.031 *
G2vs G4 0.009 * *
G2vs G5 0.791
G3vs G4 0.427
G3vs G5 0.038 *
G4 vs G5 0.017 *
2nd treatment Gl vs G2 0.734
Gl vs G3 0.121
Glvs G4 0.054
Glvs G5 0.734
G2vs G3 0.121
G2vs G4 0.054
G2vs G5 0.791
G3vs G4 0.623
G3vs G5 0.140
G4 vs G5 0.045
3rd treatment Glvs G2 0.009 * *
Glvs G3 0.045 *
Glvs G4 0.064
Gl vs Gb 0.186
G2 vs G3 0.054
G2 vs G4 0.054
G2 vs G5 0.003 * *
G3vs G4 0.970
G3 vs G5 0.005 * *
G4 vs G5 0.003 * *
4th treatment Gl vs G2 (0.001 * *
Gl vs G3 0.001 * *
Glvs 4 0.001 * *
Gl vs G5 0.009 * *
G2 vs G3 0.791
G2 vs G4 0.970
G2 vs G5 0.162
G3vs G4 0.734
G3vs Gb 0.121
G4 vs G5 0.104

A IS BH ATNM Seale TVL FEAYS £ osteoblastic layer®] B #3692 odontoclast?
3 35%9] HAFAE AMRSAS W 2 9 24o] 37tE0] F47F A9 Fhn B9tk BowlessH
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BaWstga, Astea AR Al HFET gotde
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= 30%9 AdEFLE A S W e HPgAe)
T2 e B2 5 Y%le v ggAo] Fopdn
FAEY v & 724 93¢ 2oty Busiglo £ o
TN E A 319} 239 AlgolM e 7 270 o] FAY &
Fo} 5, A Q] Zolo] W N Ue A& B F
Ry, 339 43 FAAeS AP +E T THFTY
sodium perborate® ©]-&3 o] superoxole?} sodium
perborateE o &% TS Hl& A JA ¥ vAFE
2% B aFke EYAE 33 o) H43l= A+ A%
59 Hilsleid =5 RO XA 724 WA
TAES &3)7F € Aoz AlgEY. Sodium perbo-
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WA e 33 AP F nl4 FEo] IA Flete EEd
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sodium perborate$} superoxoles °] €3l 33 o] &
W3S W wA F&o] F49] FIhAT R B bt
sieth. whebA, sodium perborate®} superoxole® 33 ©|
g AHE3IE AR 1R QE Fee] o] AR
& & A& AZHEY. Superoxole Al &5 A=
¢ ER A7} Aol o 39 FHA|so] Yodiriy B
270 ke, & ARoA B AFEE o 4731 ¥
23 A AZFEde BN e FolE vAFEe] 348 F
7t HolA] @i Fe FEPEE fAsk 3o, B
717ke] #ejo] 8§ A% E3 sodium perborated &
$ote] Abgshe Ao] A Ao J|yddt. gy, &
AT AHE ABA ok F7} BOAZE A A o|x, F
7 W dolu} X2 AT dofl g H5EE E FAlslea
of gt 2AWE T 2 A Fkem A A3t
vjtth A3k sodium perborate} superoxole®] el 2}
ol7} ko] QA 84 Wl FHitslrae] 243 sodium
perborate, superoxole $-& 2] EFH]Eo] n)4 F&

PR e gl hE A$H A7) BesE Asdd
V.4 E

B AFo A& walking bleachingl Al < 1 oA <}
FA7} Ala A St wpeh FUA Y] FE ] WA
£ 9% Hlw Y8l $3te, a3 EH e A 50
M ATXNE 1044 572 U 23 U o|ANZE
ZPC, Fuji I LC, IRM% AH-8t3 BHAZE sodium
perborateE superoxole F-& 759} Efst] AH3}H

o 299 AR reFS Hrley] fslo Adsigd

BYFe] XZF FES YA[5h7| A5t D& U 0/ZMe EHf

ARYE ©]831 spcetrophotometer oA FHitslea
o ¥&%E 391 Hlm Brke o 28 AgAn
g 4Ath

RE TAA Aefert 71 FE2F ke

738& Bk (10.05).

2. A &2 13]9 23] AJet Foll M e ol FA Y] 59}
%5, sodium perborate preparation®ll W& w4 FZ
o] Aol & HolA| g9t}

3. Superoxole¥ sodium perborate® o[-3le] E¥AlE
< 33 A TE F oIFAE AMSIA e
ZPC, Fuji I LCE o|FAR AME3 w3l o3t
Zol7} AR IRME o] ZA 2 A3 Fol A& o
= " Fo4 AA FE HARES EYY
(P€0.01).

4. Superoxole®} sodium perborate® o] &3l XWA|&
< 43 NI FEAA o] FAY] FFS} fFol wE
oA FE2] 2bol& i)

5.43] E9AX =& NPT TE T FHTY sodium

perborate® ©]&& F°] superoxole® sodium

perborated ©]-&3 EE 75 w3 o4 YA w&

vAFES QY (P0.01).
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