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— ABSTRACT

A STUDY ON THE BONDING OF ESTHETIC RESTORATIVE
MATERIALS TO BLEACHED BOVINE ENAMEL

Kyung-Hee Rew, Sang-Jin Park, Byung-Soon Min, Ho-Young Choi, Gi-Woon Choi
Department of Conservative Dentistry, College of Dentistry, Kyung-Hee University

The purpose of this study was to determine the effect of bleaching technique on the shear bond
strength of esthetic restorative materials to bovine enamel. The bleaching agent was used 35%
H:0:(Hi-Lite, Shofu, U.S.A.). Experimental groups were divided into two divisions as group A and
B.

Experimental A groups for the effect of number of bleaching were as follows ;

Group Al : no bleaching

Group A2 : bleaching 1 time ( for 5 minutes )
Group A3 : bleaching 3 times ( each for 5 minutes )
Group A4 : bleaching 6 times ( each for 5 minutes )
Group A5 : bleaching 9 times ( each for 5 minutes )

Experimental B groups for the effect of storage period in artificial saliva were as follows ;

Group Bl : not stored in artificial saliva after bleaching

Group B2 : stored in artificial saliva for 1 day after bleéching
Group B3 : stored in artificial saliva for 1 week after bleaching
Group B4 : stored in artificial saliva for 2 weeks after bleaching
Group B5 : stored in artificial saliva for 4 weeks after bleaching

Composite resin and glass ionomer cement were bonded to all specimens, and the shear bond
strength between enamel and réstorative material were measured in Instron Universal Testing
Machine(Instron, 4467, U.S.A.). Additionally, the bleached enamel specimens were examed after
etching with 37.4% HsPOs for 1 min under SEM(S-2300, Hitachi Co., Japan) to observe the effect
of bleaching procedure on enamel surface morphology.
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The result were as follows ;

1. In SEM findings, bleached bovine enamel was found to be superficially rough.
2. In bleached bovine enamel, the effect of acid etching was reduced with the increase of number

of bleaching.

3. The mean shear bond strength of composite resin and glass ionomer cement to bleached enamel
surface tended to be lower than those to non-bleached enamel surface.

4. With the increase of number of bleaching, the shear bond strength of composite resin and glass
ionomer cement to bleached enamel were progressively decreased.

5. Increasing the -storage period in artificial saliva after bleaching, the shear bond strength of
composite resin and glass ionomer cement to bleached enamel were progressively increased.

6. The mean shear bond strength of glass ionomer cement to bleached bovine enamel tended to be -

clearly lower than that of composite resin.

I.M B

T xolgWgo] AnA|Z 5ok F8
3 92 At YY), B4R mHtio)
ofgl Ao FUE dAoA da] Aled
2 932? X820 E¥(chairside bleaching)®
ot ofy g} Zt7} E ¥ (home bleaching) = Beo] Al
P31 Y. AotgWe] HgEe g4, 2#
A8, B4y FEe AHEL Fol 93 Uiy
HAX 7 8 ddoldloy, Seele Hujvt
S8 Tl 23 UG HAX I}t F8 HLF
o YREL A5 HYoH. WA o] gl
F2 FFA9 UL YFE AR o A
gA ol AHEHA FgTP.
T4zl g9 Aol chlorideE ©] &3}
o AEHAoU & a3 A=A E3e
% 2% &g AsbaA) 4E9 hydrogen per-
oxide$} ether peroxide® AH&-3+ ukgl o, 1950
dolole FuAlc] @& 71steg BUAAA &
A7 dhe] fElE 8A3HA7]E thermocat-
alytic bleaching Wo] Al=s7] Al&atart’.
19603 ti ol &= & thAlel sodium perborate® ©]
f3lo] sEH oz W7 ArE FEAA B
BEAE FUAR £40] 2AHReH”, Spa-
sser = sodium perborate® E3 &gt A
7 FAF A FEANZ FAs] 3~549F

184

A At walking bleachingS X &2 2 Al &3}
At} 2% Nutting®} Poe”= & WAl hydrogen
peroxideZ sodium perborate®} £33l A4
oz o9 My g493 TRINE AL
F AeS B &, @A o]271714] o|&9
o)l o] %t walking bleaching®] 4% X4
of o] &53 Yot

Agx el ®¥-e 1920 34t Prinz'¥d) 9]
gt} AF AEF o AzHYoH 1 Foll&
A9 A=A %3kthrl, 19799 Cohen'Vo] A
gxe] s ZEg g4 AgEYE AF
o Fasitte AS Y AFE B3 4F
& F A3 48] A=A =AY 2F Hay-
wood® Heymann'’= &) FHME 2450
37t e A 4oy Bausigch g
2] 2] F9(vital bleaching)& X 84w & (ch-
airside bleaching)® A}7} % (home bleaching)
o2 YHo AgHZ glon, T 25T car-
bamide peroxide 4% %7} ¥o| o] &=z
gt g TWEL 30% hydrogen per-
oxideoll goju} Y& 718t Wgo] 2 AleH
o ko M3} carbamide peroxide A3 %<} oF
A7} o] &= em™® 1980t FutdE poly-
propylene® A F A& traydl A= 10%
9] carbamide peroxideE ©olr g} A4l
A A3 4 S1E nightguard vital bleaching



¥ o] Haywood$t Heymann'>ol ola] &<
2 2NEA.

HZ olEwWo] HFA FH owd 9
< A A et @ AT FE B0l Hayl
09 2 WP Fd) B EAe Gl of
8 HaywoodS'" carbamide peroxideZ &
o AoA FHo 23 sty Wy} Qlttn
Badg oy, CovingtonE®e Fwo) <Fzte]
erosion®] LA AL B8l on, Torneck
59 Hgad gudol 249e Busid
McGuckins™-& Edo] Aol Aty B1s
A, Bitterst Sander”= thFe ®Hel T
3 d4< B2 Bnstgdoen Shannon5e
€3] & 4 (demineralization)®} ¥ %7 E.(hardn-
ess) o ZAAE Byt

ojg} e Wakdo FHWsl] # A7}
A Fwlo] £EE3e A (bonding)ol Pl
E g #3 ATZ, TitleyE>L hydrogen
peroxide® ©]-&3 AolA EWE HFAqA
e Bgue 297 =r F43] gdaseS
Badgon Yabd BH AN pxo W
37} A2 = Hae Fa 9 Aoz B
2agth 22y Ruse5'¥e g9l 2z
o Uig A=t FAEHA T WA T
23yt A9 Ee] A 4L ohgn
B33t} Tomecks & EWjA|o] HFdo]

=58 AY, 5EHEe 33 g 233

T ZAE B 1 91L& FF3}E per-
oxide A% WEY Aolgtm Busict. A
Titley 57 & E9%F 24/)3 & By 7o) 2%
AE7t Al Skt S EastHA ZUS
H A 24A T B Y 8-S XA
AL Ausdch £F JoseyS e X9
o g B3R AFA == YR
2ot} Hlmw et tha ZHAE A T
€ F9E 93 ZolHL i Bausts.

33 B3 7L Buonocore®™ 7t mobet Ay
29 ALE ol 2 oY 7tx] A AL
d igE XAzte] Aol FAHn I B
g2 71AE FAol F& FEA | vdtd
oF5l7] W&o 73 oA EH & Algd B2
Ako] iy, £FE " (hybrid filler)E

185

8] 23 bkt Ha(filler)o] /MR By Ao
AR Aol AAHNR, FAE FEARE
AHgE 3 Yo,

Zjotol 21 AWEE 19724 Wilsond}
Kentol| &} 3lod Fefol ALEH W el o E A
HES] TdHS B st AdE ol F,
Crisp5Xdl olatd odg7kx) Azstd BAo]
MFHReH HIZqz FA ML 7o
A&H Y& 8 A& Av] 8485
9] shyeltt. Egg iy vwdld EHdYe
o Enws &Y ninAgyd Zws)
FolAH, 2 U A|&AQ Bio| L& BEs
o o]z$-4%F g JAsn” A5 W 2=
o] Bz vHlwA Avlstn® HPAs} 3
old %o H3AN AL s @A)
F7F A fALete] 03 AAAFEE 7
Y o8 A4 & AT ik ol 43 2e A
7ol Zefole]l o] AMEE XA ol
T 2 ANFY 5 FEEY F3 9 AU
T ANE Sog de] ArgHm go”.

o]d3} ol XotEWo] EJ Y Ao
dgol T AT AFge dIsidn
BEg A4 A Aol A gldlew, FuE A
4 FEAY SH2otoler] AW ES} WA
te] Ao B AFE wn @ Aot}

olo Aate (1) W o3 PHFA THW
& FARAARN A o] &t FFSLL, (i)
Fulo] WA Ui HFHA ¢ Zd2olo
e AldES] Z3Hbonding)ol ojm 3 o3
< A E7tE dTstd i 9ogle A

£ o] wuahe wholok

oA &

N

O gz ¢ 2y
1. ez

AFNFL & 23070 &9 LA E AL
R, BT £5H JFAUL AdPEHe
2 3ot AolxuAe WAL FERAVP]
(curing gun)2 #ZAHlight curing)7} 7Vsd
o843 EW A9 Hi-Lite(Shofu Dental Co.,
US.A)E AH8-&t9itH(Table 1). Hi-Lited] A&



€ 35% hydrogen peroxide®] 9 (liquid)® pota-
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Table 1. Materials used in this study

regular double, Shofu, Japan)2 X|2& A A&
o XNAEE AT AFRE WA 25em, 2]
20cm nRFEZUe wigel $Ho] FEHETE
AAAINF A EZAFZ (Epon Chemical Co.,
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Material Product name Batch number Manufacturer
. — Liquid 6HF002
Bleaching agent Hi Lite Shofu Dental Co., US.A.
Powder 6E1C
) . Powder 070371
Glass ionomer cement GC Fuji I LC — GC Co., Japan
Liquid 100371
Composite resin Degufill ultra 19501003.5 Degussa AG, Germany

Table 2. Composition of artificial saliva

Component Content (%) Ton effect (%)
Carboxymethylcellulose-Sodium 25 Na : 075

D-sorbitol 75 -

Sodium chloride 021 Na : 033045

Potassium chloride 0.3 K : 062935

Calcium chloride 0.0375 Ca : 0.04089

Magnesium chloride 0.0125 Mg : 0.00598

Potassium mo;lk(:::s;iiefx Iz?;;;();jte (Potassium 0,085 K 015064
Distilled water Balance -

186




dto] B3 WFA L AAY £ Aol AHgst
At

2) FALAAE A BFE A HAZ

UAG 29 st MR E diamond disk(601D
regular double, Shofu, Japan)24 X|Z& A|A
stn A @R SHE PFEE 3m X 3m H
0|2} 2mn FA 2 Zehlel, WA lem, &°] 0.3cm
Exd Y3 dEANEAE FY3d AAA
AzZtE gx E5L FAAER A BFEE A
Ho 2 AR E3 £59 T4 AXT
HPATHL 423 An7](Grinder-polisher,
Buehler Ltd., England)ellAl 320, 400, 600
SiC2 F&=3lo & Avlete] FEHo] HE
£ 9. AzZdE Aoke #HA E5L AN
7HA) 4T FSHFFUW B, 482 A 600
A SiC2 Adrlstd 239 HFAE AAF
Agel ALE-3tAT

3) AdF BF

Fulzlso] ©E AFATAD)Y BNFE AT
el AR A7) WE HFFBF)Y F T2
2 YoM AF-E AT Eu3lsd o
2 HEAZL 579 T2 UFoM, AlTe
EWS 3 g £EAE A gx2Tola,
A7 EWE 13] Al 3 FEAE Fet
o, A3TS FWS 33 AP & A4T L6
3 AP & 721 AST EWE 93] A1
Fo 7zt FEAE T3 tHTable 3).

Table 3. Group A subdivided by number of
bleaching time

Group Number of bleaching n
Al 0 20
A2 1 20
A3 3 20
Ad 6 20
A5 9 20
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Table 4. Group B subdivided by storage period
in artificial saliva after bleaching

Group Storage period n
B1 0 20
B2 1 day 20
B3 1 week 20
B4 2 weeks 20
B5 4 weeks 20

Table 5. Group C subdivided for SEM obser-
vation after bleaching and acid etching

Number of | No etching Etching group
bleaching group (37.4% phosphoric acid)
0 Cl C6
1 C2 C7
3 C3 C8
6 C4 9
9 Ch C10

(n=3)
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Table 6. Shear bond strength of composite resin and glass ionomer cement on bovine enamel followed

by number of bleaching (ke/cr)

A Group Number of bleaching Glass ionomer cement Composite resin
Al 0 1655 £ 552 306.0 £ 56.8
A2 ' 1 M7 + 391 * 2674 = 813
A3 3 528 = 389 = 1873 £ 839 =
A4 6 330 = 286 = 1213 = 666 =*
A5 9 156 £ 70 = 1039 + 683 =
(x;P <005)
o}H(Fig. 1)
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Fig. 1. Shear bond strength of composite resin
and glass ionomer cement on bovine
enamel followed by number of bieaching

(COM : Composite resin, GIC : Glass ionomer cement)
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Table 7. Shear bond strength of compaosite resin and glass ionomer cement on bovine enamel followed
by storage period in artificial saliva (kg/cm)

B Group Storage period Glass ionomer cement Composite resin

Bl 0 330 = 286 1213 = 666

B2 1 day 362 * 268 140.1 = 151

B3 1 week 80.1 £ 292 = 2432 £ 470 =

B4 2 week 869 * 213 = 3205 * 754 *

BS 4 week 1580 * 646 * 3397 £ 705 =

(x;P <005)

350
201 Cdeow B oeic

K}

520

p

§200

gm

8

Ewo
50
, Fig. 3. A SEM photograph of bovine enamel

1 w7

storage period

Fig. 2. Shear bond strength of compaosite resin
and glass ionomer cement on bovine
enamel followed by storage period in
artificial saliva

{COM : Composite resin, GIC : Glass ionomer cement)

surface (X1000)

Fig. 4. A SEM photograph of bovine enamel sur-
face following bleaching 1 time(x1000)



Fig. 5. A SEM photograph of bovine enamel sur- Fig. 6. A SEM photograph of bovine enamel sur-
face following bleaching 3 times(x1000) face following bleaching 6 times(x1000)

Fig. 7. A SEM photograph of bovine enamel sur- Fig. 8. A SEM photograph of bovine enamel sur-
face following bleaching 9 times(x1000) face following 37.4% phosphoric acid 60

sec etching (X3000)

Fig. 9. A SEM photograph of bovine enamel sur- Fig. 10. A SEM photograph of bovine enamel
face following bleaching 1 time and 37.4 surface following bleaching 3 times and
% phosphoric acid 60 sec etching (X 37.4% phosphoric acid 60 sec etching
3000) (x3000)
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Fig. 11. A SEM photograph of bovine enamel
surface following bleaching 6 times and
37.4% phosphoric acid 60 sec etching
(x3000)
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Fig. 12. A SEM photograph of bovine enamel
surface following bleaching 9 times and
37.4% phosphoric acid 60 sec etching
(x3000)
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