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Jenkins™ 50% citric acid2 Ao}d& FWA
218 3L, BEEE FPY2otoloxy AWE
o A¥A=E7t F7HE ST B8 1, Triolo™
% phosphoric acid2 “dold-& A, F5F
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A3t sealante} Aobd A Al Aot o
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& Eatd Ago AME-3IA T, Fobd AbA A 2
10% polyacrylic acid(GC dentin conditioner; GC
Co., Japan), 10% maleic acid(Kyung Hee dental
Univ.), 109 phosphoric acid(Kyung Hee dental
Univ.)& A3t om, 3383 e 2olole
e AHEZE Fuji I LC(GC Co., Japan),
Dyract(Dentsply/Detrey Inc., Germany), Vari-



Table 1. Dentin conditioners used in this study

Dentin conditioners concentration(%) application time(sec)
polyacrylic acid 10 20
maleic acid 10 15
phosphoric acid 10 10

Table 2. Light-cured glass ionomer cements used in this study

Materials

Dentin conditioner

Manufactures

Fuji I LC

GC dentin conditioning

GC Co., Japan

Variglass VLC

Prisma Universal

Bond 3 Dentin Primer

Caulk/Dentsply, USA

Dyract

Dyract-PSA

DeTrey, Germany

glass VLC(Caulk/Dentsply Inc., USA)E Al&
SATHTable 12). 4L APAe] E4& 4
HA A AfFshe] AT

2. O

1) AR A =

A 4:9] diamond disk(Shofu, 601D, regular
double)2 42| st} AR o] XA RE H st
A ZA B (Epons(TM), Epon Chemical Co.,
Korea)ol Xwjdte] 27  Avt7l(Grinder-
polisher, Buehler Ltd., England)ol 4 3209, 400
¥, 600¥ SICE F3ld] Eatdntste] Py g
BoldA-g wEAA A¥d g3t 27 4
mm, o) 3mel LF-E = 22t 3§ Fe ot
o] AHEE FA3sle] e z+z 60
%7t F2AHHeliomat Type H2, Vivadent Co.,
Austria)dte] AJH-E A&t drbd goba
He AAe £ 2A 4mn P EEHUE A
7 Ho|ZE F&5t1, AZE AME A|HE 7}
Zte] Fefj zolol x| A|RMER 200g9] 853t
oA Aot HAANZ F, HAwel Hyg
gk A 6027 FFRAISIY HAEE AES

ARBL.

2) s 3 487 7
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Fef2ofoler] AJHE A|H HEA| Aol
A FUAeY 244 wgt 2 1357, A
T2 2,4, 6205 E/F3 b o) 48
A A &4 HTable 3).

H 12(GF) : 10% polyacrylic acid® A& ¥
Fuji I LCE HAAZ] 222, JoldHuE 10%
polyacrylic acid(dentin conditioner)& 20%7}
ARA 85 602 A, 2027 AZF F Fyji
I LCE &3slted F&AA712 200g9] 4T 8
& 7FHEA 6027 F2ASIA T

H 22(BGF): 10% polyacrylic acid® A d %
YA dAFlz Fuji I LCE HAAZ Tog,
AolA W & 10% polyacrylic acid (dentin condi-
tioner) & 20%37F 4HE-2)dtm 6023 44, 202
AR F AL 1527 L AEXE o]
8 Aoldw g eAAAIR 1527 4, 1527
A2 F Fuyi 0 LCE oA 6027 3%
Arst Al 123 FY3 WHoE HAsAn.
H 32(MD): 10% maleic acid2 28] ¥ Dy-
ract® H&AAZ] 202 AolA™-& 10% maleic
acidg 1627 AHRAeta, 6027F ¢4, 2027
7AZ3%}3 Dyract PSA primer/adhesive® 30%
FEXE S5 GEFNE AFRANZ T 6027
FzASEL Dyract® dold e 179 FL§
Wo g FEstAo



Table 3. Experimental conditions in six groups

Group Code N Dentin Treatment Glass ionomers
1 GF 10 10% polyacrylic acid(20s) Fuwi I LC
10% polyacrylic acid(20s) ..
BGF 1 Fuji 11 LC
2 G 0 Blood(15s), Wash(15s), Dry(15s) o
3 MD 10 10% maleic acid(15s) Dyract
10% maleic acid(15s)
4 BMD | 10 Blood(15s), Wash(15s), Dry(15s) Dyract
5 PV 10 109 phosphoric acid(10s) ( Variglass VLC
109% phosphoric acid(10s) .
Variglass VLC
6 BPY 10 Blood(15s), Wash(15s), Dry(15s) ariglass

M 42(BMD): 10% maleic acid2 & % &
N Q BAF) 2 Dyracts HAAZ TLR, Aot
AL 10% maleic acidg 15&3F AHREdn
602 FA, 2023 A2 F 15270 Y
A7) 3 15%3F A, 1528 ¢&3712 ARE
% Dyract PSA primer/adhesived 30327t &%,
527 AXAF 1 6027 FZAE & Dyractd
dotdwo] 172 FUI PPz HAsA
M 52(PV): 10% phosphoric acid® *# %
Variglass VLCE &2 #22, 10% pho-
sphoric acid® 10%7F AHE-218ta 6027t A1,
20&% 2% ¥ Prisma Universal Bond 3
Dentin Primerg® 30%3 =X, 523 Azx¢ &
Variglass VLCE Zold ¥l 13 43 W
Hoz HEsgn.
H 62(BPV): 10% phosphoric acid® 2}
YA 2P 7] 2 Variglass VLCE HEAIZ
o2 ArotaAlm-E 10% phosphoric acid® 10
AR D 6027 A, 2027 xR
1527t A AA 72 1527 A, 15%3 A
%%+ & Prisma Universal Bond 3 Dentin Pri-
merE 3027 =X, 527 ARstL Variglass
VLCE JolAde] 173 g4 oz 3%
=g

FEE & AU e 7 79 30408 BF
180789 AlH & A ztelct.

o o o

3 AUARAEY 28 2L $A
A% 1807 Beactolexn NHe A
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AAAZ G AQAZAEE SH4U A
SGATFEE 5 A8 7] (Instron, 4467, U.S.A)
A B lm $EZ 81ES 7tsted AjHo) B
e HWsE S 78 O, dARAT H&
e gibste] AGAJAER Fadk &
o7 BAA 24 342 Student t-TestE
o] &3t}

e

4) FAAAEN A F&

ARAUAE 3 F FeE AU FAA
A& 0} 7(S-2300, Hitachi Co., Japan)ollA
20Kvpel 7h&A e 2 30008 2 el HH
< #EIA G
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M. QA
1 MpERIE

7t ZelM 339 WEAPA T Table 49
2t} AtolA W & 10% polyacrylic acid X8 &
Fuji I LCE &3 17(GF)& 10.83MPa, 10%
polyacrylic acid X e] & Y FA7] 2 Fyji 1l
LCE AH&% 2F(BGF)& 1.03MPa, 10% maleic
acid A2l ¥ Dyract® FH2ze 3¥(MD)
13.62MPa, 10% maleic acid 23 & N QA A
7112 Dyract® &g 47(BMD)& 9.28MPa,
10% phosphoric acid 18] ¥ Variglass VL.CE
A& 53(PV)S 1496MPa, 10% phosphoric



Table 4. Shear bond

strength{Mpa) measured in six groups

Group Code N Mean S.D.
1 GF 10 10.83 2.05
2 BGF 10 1.03 043
3 MD 10 1362 216
4 BMD 10 9.28 1.48
5 14% 10 14.96 145
6 BPV 10 822 2.85

SBS (MPa)
16 ¢
14}
12}
10+
8 L

SN B »
¥

Fig. 1. Shear bond strength of three glass iono-
mer cements to bovine dentin in six
groups

acid X 8] ¥ ¥ o FA7] 1 Variglass VLCS
A 67 (BPV)-S 822MPa] Adtas e
YEFH A TH(Table 4).

38 AYAEE t-testE A3t 0.05%
TEAN FAHE Al vt 2 2
o] AAARAEE vud 2P ZE Fig 194
LHERd ukel 2tk 22 (BGR)AA b3 e A
GARAEE e en, 52(PV)elM 7}
2 A9ZFZEE YERRAHTable 4, Fig
1.

RET(1,350)9] shd opddo A Ao}
A 7pgsol lgem, wgd ot g
o] A7 BESAHFig 24,6). A g &
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Aoz P T Al E A2 AEF(246
T)oA, Aol EHe Fa§ xlole Holx|
BUAT FH-L BFHsta Aot #ate] A
7b FElEkA] ko (Fig 35,7).

A2T(BGF)& A2 g A 1345678 H57
d EFIT FE U T EE AolA]
A Fe2rolo] wn] AHME FHH S B
2% 5 JAHFig 8,10,11,12,13). Al 22 (BGE)
< 7P 2 AGARAEE JEMNQ 2(Table
4), ArAQl H s oA JehAckFig 9).
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T 28 ol 6L FdEol da] datolA
AMRE T QP ERRE oluld o m By
Fzololonm] AW ES] Bk YR =g o
358 E S 2clolonn] AWESG §AME
fluoroaluminosilicate©] ™, 4-& $#3} polya-
crylic acid ¢l HEMA(Hydroxy ethyl metha-
crylate) 2 #A 5o} Sitk, HEMAE A44 @
FAR, Fezolo] o] AldEC] XHd Y
& FEEAAE SUHAA $717 2A8a Ye
Fotd Edo| AFE Lo™aAl sm ojy g
A AR Hot2 ARES} A3 2 XA
ARZE7E A Frteta, BHARE Ty
B, &8 o] Hhsla] S8 Yot 2ol 7
asti, FH F FA ol ¢ e 242
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g W
ot UMY E F5Y Fezololx
o A ES A7t Fr At A F7HA 9
FFEnE AA A HEAl JHAxHe] ¥
doli} gl 23] A L9dE N AR &
A3 57 AdFY AT Adoldy EHLY 7HF
ol t& AM Ao g FFYiolo]exr
NAES] FEof Wadon 8314 €t
Variglass VLC® Dyract®} primer?l Prisma
Universal Bond 3 dentin Primer®t Dyract PSA
primer/adhesivesoll & PENTA7} g5 3&
tl, PENTAE i3-S 2w Atopzol it
& FRA 7= self-etching primer&4) 2§
8t9) smear layerg W A|7] A smear layer
sttel Aot el {714 B-3b B4 Fo &4
< Ad FFFY Seiolo] o] AHES]
AEA AFeA DFACL doldRe AFE
g0]5}A sto] M E smear layerst Aot 7
A7t JF& FAA200n Bostn qop
B A2 A 10% polyacrylic acid® At
£ Fuji I LCE AFAIA A 12, 10% maleic
acid2 Arx 2] & Dyract® H&AAIZ A 373
10% phosphoric acid® AFxgl % Variglass
VLCE H#HAZ A 579 ABAFPA=E via
& A3} 10% phosphoric acid 28] ¥ Variglass
VLCE A&7 A 5704 AGAgA =7} 7t
A e Z2FE IAAG. o9 2L AFde
Carvalho 0] primer =¥ A maleic acid2
FotA BHE AHA e Ao, AHeE B
2] @3 Variglass VLCE &3 7 $-9} vl w3}
o JABZFZE S7HEHASE Bas A7
FolA-& 10% polyacrylic acid2 2|3 F3t
10% phosphoric acid® X 2l% ol Fuji II
LCY Aot g 2¥ A& vlud 247 &
ATAHQ Aoy YA Fotd FHA
ALRE e ARARE ZUMA el 9%
4L s%the Prado 99 B3 $¢ 19
st Agotde] dAMele Fal2olol e AW
E9] Yoldo it A= F83 L
e AoE & ¢ gl
dotdd & A ¥ AN AR Ha
Al 10% phosphoric acid® el g Holl A Ao}
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Al Zo] polyacrylic acid ¥ maleic acid2 4F3] €]
3 dold BT vlmste B AdotMEe ¢
7t e BEUE FA}AHFig 6). 3
maleic acid® A FopAw I Hwsto
polyacrylic acid2 2] 3t AolAHe| A AJo}A|
7o 477t =28 297 o BA Jeted
(Fig 2). °]+¥ phosphoric acid®] A&7} AY 7
33 polyacrylic acid, maleic acid®} ¢o.& <t
Atol7] wjRolal AtgHTh ol Ze BHLS
Fridel %% 25%9} 10%9] polyacrylic acid®
Fotd g HeAl AAEn A BEAA =EF
plug7t FAH 2] ke ol #e BAE 4 9]
A1, polyacrylic acid’} maleic acidg -8
primerg Ab&shs 745-9 Hlwale Fotd F
22 9% g4#8siA &A1 g 27
2 & polyacrylic acid?} smear layer ) Aol ¢
S gaydog Fgsg & + Ao

B Ao AN E A 127 27, A 323
4, A 53 63 Alolo] AGAFA T ol
Ha 48 d5olA & vehdie] Al
Foldwo] A ogdo g Qlste] AR} B
ofR-E & 7 Utk %ol 2tAelE Fold Aol
gl 59 290 WAE A, FY2ololox
o Al ES] Aoldo] it e Wale 2
Hog WA} Narikawa 9% AolAH &
A H F FASHE FALAA AT A A &
Wtz Aole AT 4bxeld Aol Hol
AESE YT JRoZ A Fotd HFA
oo JAZAEA=7) HAES Bag v ot
o] & AFM e AFe Fuji I LC A%(2
), 10% polyacrylic acid 32} ¥ A AA
A4zt AY E4E ¢ dE A2 Uy
th ol¢} 2 A 53] e PR
2 HYP Fo] Adold FHd BEHo AEH

£ Z2NAT T AFR P £ Pashley 5
o] FAHH Aold W Aobd HA
APAE dFME gdz gid JEo 4
olAEH eFoR e 0% AYFA=st
ZAagdE B1E 5o, Xie $9¢ Aopd
HEAAE S8t FYzotoleed] AHER
FEAl F/4, BFY, 83, handpiece lubricant
2 AsloldslfAE ANE F9 AolARW



o W AFNE dFqNE Ao HA
F2oto] o xen] AJHES WA AolA
st QAR LR E} 3304 70%7HA] A shE Tt
7 Bngdch 3% dRdME Aobd H
A& AHE-ste] Fe2olo] Q] AHEL] F5
HPa Mg F Aedd AT, %P
o dAg AAARAEY #A2E JeERUT
w3 72 %3} Sttatmiller $%'¢] 9G¥ Ao}
AxAS Ao AHed A, oA ARAE
7b Z01He HmE gldo} A9 HA| viE
Al Abo g AjAe]ejor & ZFxsted Aol
29 wEA AA F £EAYE AAoF T
o gk 2 Aol g2 (1,353 A3
T2467)9 AGAFHEY ¥lue FAHA
o2 foA JA FAHNAI 53] Dyract(4d)
¢} Variglass VLC(61)9] 7%, 27#o] AdZd
7zt AstAl AastR] @ olfe A 46
ol 4] ALE-%F primer A ¥l 2F4Ql PENTA
Aol 2t MM AR LT AFHE Y
e 7] ul ol AGAFFErt AstA 74
A G Ao AAREY £ smear layerd
FAY YAE plug FA FAETE smear
layer7} &3] AAHA] Bt} ol S |

!

19 e smear layers ©|9| maleic acid$}
phosphoric acid® AAEHA7] w ol Fakl

PENTA AEo2% ddogde xdg st
A a3E Jehdd e A

B AT Axelg A AdxeE & gde
A7) olAEN S FAAAEN A2 B
v e 23, & Aol v} gl the Narikawa 5
o] H3o} FARSIAI, 27 Abxeld ZHE ¥
Aoy Jold EH I vl wsled Folr B 7
A7 BEsta ool HidstA wstd F
o2 #HAHUT

B A3 gddulE FAPAAEn A o2
Al, A2t - el Al 22 (BGF)E A 9] g
RE FoME 2EHQ E3sado s el
i}, o]9} 2-& A27AL Buchalla 59 B 1ol|A
% Fyji I LC, Dyract, Variglass VLC <8 %
s FEA] FAPARE A A7 A A A u)
Aol EFIAYEL #HFE RNz,
Garcia-Godoy 5% Fuji 11 LCS} Dyracte]
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B3 gdd $3A, F2 3994 BEg
F ARG Bug A3 fAE A4S By
Fridel 5% % FAMAAE A #2A] Fuji I LC
o} Aotz ol AAHANA Aot B 2 22 tag
o] gAgo] BHEHAT ol HAA AREA]
2 A== hybrid layere #3572 ¢4L2
B389k £3 Charlton $% Fuji II LCS
Variglass VLC &% ¥, sidtdo|A 2 &%
w3 do] BAHNELES BudtAr

o]’4e] AFAIZA Aol Wit B3
Zg2ofo] o xm) ARES HAA Aoz A
old & QAN F BFHY Feh2olol 2k
AES] HAEA/}F HAas e Qo] HAld
7A¢ Adgdoz AMAelste Aol oty o
Aol A HejstA Abg-eta F3shy B &3
A9 gobA HejAe o] 8 FHL}

2 ofl

vad B

E dye A9 et AA AdoldWE 10%
polyacrylic acid, 10% maleic acid®} 10%
phosphoric acid2 2|3 d)=7(1,35T)F ©l
g ¥doz 9FAZ HFFQA6T)NA 3%
o] F7EY FEzotolwer] AIME(Fuji I
LC, Dyract, Variglass VLC)E Atoldd] gk
AAAYAEE 5% Hristy A7 gdd

& FAAAR AN 2HE A3} G
e A8 Agth
1. A8F2463)2 HE2T(35T) H3d]

AGAZR =7t @A deldon o)F 123,
347 2 567l AT foAel A
tH(P <0.05).

2. WxFF e 5TPV)N AGAFA=7t
A=A JEger 37MD), 14(GF)Y
Fo| At 573 1 Aol A3 KA
o] AUATHP<0.05).

3. A FZFME 4TBMD)A AEET =

7} 74 E3A 2FBGR)AA 7 A el

w oo 47 (BMD)# 6F(BPV) Alelol & 54

Aol AL AJL(P>0.05) 22 4, 67

Atelole EAIEAQA FoAdo] JUATHPL
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-ABSTRACT-

A STUDY ON THE SHEAR BOND STRENGTH OF
LIGHT CURED GLASS IONOMER CEMENTS
TO CONTAMINATED DENTIN

Kyoung-Hwa Kim - Sang-Jin Park

Dept. of Conservative Dentistry, Division of Dentistry, Graduate School, Kyung Hee University

The purpose of this study was to evaluate the shear bond strength of three light-cured glass ionomer
cements to blood contaminated bovine dentin. The materials used in this study were Fuji I LC, Dyract and
Variglass VLC. The dentin conditioners were 10% polyacrylic acid, 10% maleic acid and 10% phosphoric acid.

180 lower anterior bovine teeth were selected in this study. The teeth were embedded in acrylic resin and
were grounded with 320 to 600 grit silicon carbide paper to create a flat dentin surface. The teeth were divided
into six groups. The experimental procedures in six groups were as follows;

Group 1(GF) : Samples bonded to dentin surface with Fuji II LC after 10% polyacrylic acid treatment.

Group 2(BGF) : Samples bonded to dentin surface with Fuji II LC after 10% polyacrylic acid treatment and
blood contamination.

Group 3(MD) : Samples bonded to dentin surface with Dyract after 10% maleic acid treatment.

Group 4(BMD) : Samples bonded to dentin surface with Dyract after 10% maleic acid treatment and blood
contamination,

Group 5(PV) : Samples bonded to dentin surface with Variglass VLC after 10% phosphoric acid treatment.

Group 6(BPV) : Samples bonded to dentin surface with Variglass VLC after 10% phosphoric acid treatment
and blood contamination.

Group 1,3 and 5 were classified into the eontrol groups, while group 2,4 and 6 were classified into the
experimental groups. Each group contained 30 samples.

After 24 hours water storage at 377C, all smples were subjected to a shear load to fracture at a cross head
speed of 1.0 mm/min with Instron universal testing machine(No. 4467). Debonded surfaces were observed under
Scanning Electron Microscope(Hitachi S-2300) at 20kvp. The data were evaluated statistically at the 95%
confidence level with Student’s t-test.

The following results obtained,

1. Shear bond strengths were higher in the control groups(1,35 group) than in the experimental groups(2,4,6
group).

2. The shear bond strength of group 5(PV) was the highest in the control groups, and the group 5 was
significantly higher than the group 1(GF) on the shear bond strength.

3. The group 4(BMD) was the highest on the shear bond strength, and the group 2(BGF) was the lowest in
the experimental groups. The group 4(BMD) and 6(BPV) showed a significant difference with the group 2
on the shear bond strength.

4, All the groups showed an adhesive-cohesive failure, except the group 2(BGF) showing adhesive failure.
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2. Scanning electron microscope of a bovine dentin surface treated with 10% polyacrylic acid for
20 seconds shows slight opening of dentinal tubules and smooth surface(x3000).

8. Scanning electron microscope of a bovine dentin surface treated with 10% polyacrylic acid for
20 seconds. blood contamination for 15 seconds. washing for 16 seconds and drying for 15
seconds The contaminated surface and margins of dentinal tubules were not smooth and clear
compared with acid treatment surface(x3000)

4. Scanning electron microscope of a bovine dentin surface treated with 10% maieic acid for 15
seconds shows slight opening of dentinal tubules and smooth surface(x3000)

5. Scanning electron microscope of a bovine dentin surface treated with 10% malsic acid for 15
seconds. blood contamination for 15 seconds. washing for 156 seconds and drying for 15
seconds(Xx3000)

6. Scanning electron microscope of a bovine dentin surface treated with 10% phosphoric acid for
10 seconds shows wide opening of dentinal tubules(X3000)

7. Scanning electron microscope of a bovine dentin surface treated with 10% phosphoric acid for
10 seconds. blood contamination for 156 seconds. washing for 15 seconds and drying for 15
seconds (X 3000).

8. Scanning electron microscope of dentin side of a sample bonded with Fuji If LC shows a mixed
failure mode with adhesive and cohesive failure{x3000).

9. Scanning electron microscope of dentin side of a sample bonded with Fuji || LC after biood
contamination shows a adhesive failure(x3000).

10. Scanning electron microscope of dentin side of a sample bonded with Dyract shows a mixed

fallure and occluding of dentinal tubules with tags(X3000).

11. Scanning electron microscope of dentin side of a sample bonded with Dyract after biood

contamination shows a mixed failure and occluding of dentinal tubules with tags (x3000).
12. Scanning electron microscope of dentin side of a sample bonded with Variglass VLC shows
a mixed failure and occluding of dentinal tubules with tags(x3000)

13. Scanning electron microscope of dentin side of a sample bonded with Variglass VLC after
blood contamination shows a mixed failure and occluding of dentinal tubules with tags(x
3000).
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