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19799 Mcleans} Phillip® %o 49
Wl ¥ sle] glass
ionomer cement-g o]z 25}y BelyRg A
A7le A& FAslgc} o] wpo g ojExamy
SRS d5og A4 AR} Harae
A8 AT B usiedonls 2 19873
Leinfelder?”?, Hinoura 59| glass ionomer
cement ¥Hel| AHH-AA2]E Fo o Bgtey 1w}
2] AgHo] AR HusHY. o) glass
ionomer cement®] ¢JAIAH Q) A E 2] A A
FEo HE AF3Ae] Fol FFTo] fuET,
ulR AgAde] don], @e wmigle] slsix=
A9 shdo] A deoid 4 Yok o)
AR, o5 uA3}r] sl FEYe =95}
o AYE F2RAA P A T2 HAsgo
24 Ag50] olo] 306014 60x ould] A3}s}
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agElx o|AA4 F3§3 glass ionomer
cement B2 sphy AL FouA
ZAgHo] 53t A T3 aE 71
<+ A& Aoz VY= Aot E=F o] Yo
B3 2& 344 primerd] XE] 3 AYA =¥
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1. MENE o wy
1. dEx=
5338 glass ionomer cement o 2%

Cavalite (Kerr, U. S. A) ¢} Vitrebond (3M Co.,
U.S. A) & Bduzlens 35539 Herculite
XR (Kerr. U. S. A.) ¢ Silux-Plus (3M Co., U.S.
A)E A3

Bonding agentZ Scotchbond 29 XR
bond§ dentin primer 2% Scotchprep Dentin
Primer3} XR PrimerE& A}-8-3t¢ir}. (Table 1
=)

Table 1. Used materials

Brand Name Manufacturer Balch No.
Light-cured  Cavalite Kerr Co.  12790-1, 330
Glass lonomer Vitrebond M Co. 911210
Light-cured  Herculite XR Kerr Co. 0-226114
Composite (XR bond,

Resin XR Primer)

Silux-plus M Co. 910327

(Scotchbond 2,

Scotchprep

Dentin Primer)
2. Mgy

422

olzzd el A7 6mm, ¥o] 3mme 4F&
3148 carbide burg o] 85l YA sle T3
4070, # 120709 AR Ao

AT d=F, A1 1€ AT 44
319 A Fojc} 282 J5¢3 glass ionomer
cements} 2] B AL A2 vprerly A
g 454

Z, Vitrebond (°)3} VTZ <3} ¢} Silux-Plus
(SP)7}e) AYHE &As= A (VI-SP),
Vitrebond ¢} Herculite XR7te) A= &3l
7% (VT-HE), Cavalite (CA) $} Silux-Plus XR
7re] A& 43 725 (CA-SP), Cavalites}
Herculite (HE) 7t} A¢3d& &43= 39 (CA-
HE) 2 o] A& 3ot (Table 2 =)

Table 2. Experimental procedure

glass-ionomer cement
light-curing, (30sec)
primer #&

(light cured in
Herculite, 10sec.)
bonding agent =X
light-curing (20sec)
composite resin $4
light-curing (30sec)

Control group

glass—ionomercement
light-curing, (30sec)
bonding agent &%
light-curing (20sec)
composite resin $3
light-curing (30sec)

Group I

glass-ionomer cement
bonding agent & ¥
light-curing (20sec)
composite resin $3
light-curing (30sec)

Gropp I

1) A=
A) VT-SP/CA-SP
Az 3§43 954 glass ionomer cement
& 243} cellulose strip& X} YiA)7]32
30%7} #F=AF primer (Scotchprep Dentin
Primer, 3M)2 Z9& A 2027 frAst2



$FF712 Az Ar)

Bonding agent (Scotchbond 2, 3M) & =%3}
3 2027 F35E¢E 27 3.0mm, o] 1.5mme)
plastic tube& 913 A7l B¢z 2HX0%
3027t FFYAZ}

B) VT-HE/CA-HE

Glass ionomer cementd }Fuje] 2%
Slelzre wp o g 3xAE primer (XR Primer)
E Hx3lz 1027 B4} sl Az
Bonding agent(XR bond) & ¥dxa3 c}e
2027 oA] FzAbsla Bt 4% 338
A)1ic}

2) A1+
A) VT-SP/CA-SP
Glass ionomer cement& $}Eule] A%
3324} 813 bonding agent =X & o)L F2A}
¥ EdeEze Ay FFY 4o
B) VT-HE/CA-HE
Glass ionomer cementE o} Euo] A%
FzA1512 bonding agent (XR bond) § x5}
Fz2A} Aohg BihRe 25 B¢kl

A2
A) VT-SP/CA-SP
33338 glass ionomer cement& 94540
FAF A2t 2874 Scotchbond & = %3}
3027} FARRE oS B¢ Hxe 3T BFY
3l
B) VT-HE/CA-HE
4538 glass ionomer cement& 9}Eud]
F3F E¢AR 2274 XRbonddF =x3lw
3027t F2AR o B AT By
3ot

S8} 2ol EF3 3F 128 g AYAA
1217154t 37C 100%9] 544 B33 F 7
A4 7] (Instron 6022, Instron Co, U.S. A)
o] 8-3le Cross-head speed 10mm/mine

AYR=E 24 715390

bu du ofr no
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Al

4l MA

(= R §

HI,

ot

2179 AMAYRE=E Y A7 239
CA-HEJA 7} ZA¢yE BHPR(15.69%
2.11 MPa), #1379 VT-HE o4 713 e
AY¢Ee ¥4 (10.78+1. 65 MPa). (Fig. 1.
Fzx) FFB¢= FARH FAx7 9k
(Table 3 #=) e FFudHes FA}H
#ex}7h Adeul, dz2FlA& CA-HES} VT-SP,
VT-HEZlel| BAI8A f-2x171 %o (P<0. 05)
VT-SP2} CA-SP7tol| BAI%4 9347} 2 (P
<0.005) VT-HE$} CA-SP7}lel]l EA18H4 §-9 217}
olglcl. (PC0.01) (Table 4 F=x) A1ZoA=
CA-SP$} VT-SP, VT-HEZlel] A8+ 49z}
glem (P<0. 05) (Table 5 =) A2FH = VT-
HE%} CA-SP, CA-HE A}ololl= B4 f-9ja}
7} Q12 (P<0, 001) VT-SP$} CA-SP, CA-HE7}e)]
EA%H §9x171 AL (PL0.01) (Table 6
#z)

e 8736 M= zelzt e, B3
#3119 FHUcH: FFYY glass ionomer
cement?] £Fd oz} x}o]7} Q). =, Cavalite
Z 13 A $o4] Vitrebond & o)A =% AL
Bt BgteAlate] Agyo] & Aoz ey
=3t 53 glass ionomer cement?] 7%
A Z o B¢ AgAA A9H € viasty
£+ dxe #Aort g Aoz Jepygth

Table 3. Comparision of the bond strength
of each group by Kruskal-Wallis
test. (&4 : MPa)

Control Group I Group 1
Mean+S.D | Mean*S.D | MeanxS.D
VT-SP |11.894£1.37(11.75+1.7611.18+2.14| —
VT-HE [10.98+1.47 |10.78+1.65]10.97£1.58| —
CA-SP [15.33+2.35|15.24+1.65|14.55+£1.48| —
CA-HE |13.9441.88(13.56+1.48]15.69+2.11 | —

S. D:standard deviation ~ no significance



20 +

10 —+ |7

bond strength
<4 (MPa) 1t

Control group Group I Group I
Fig.1 Bond strength of glass ionomer
cement to composite resin.

Table 4. Evaluation of bond strength values
in contro! group

VT-SP | VT-HE | CA-SP | CA-HE
VT-SR - - * wxx
VT-HE - - *%k k%
CA-SP * *x - -
CA-HE xE% KEK - -

* P<0.005 ** P<0.01 *** P<0.05

. statistical significance
-~ :no significance

Table 5. Evaluation of bond strength values

in Group I
VT-SP | VT-HE | CA-SP | CA-HE
VT-SR - - * i
VT_HE - - £ 23 *k¥
CA-SP * £ - -
CA_HE *¥k% E 3 £ 3 - -
* PC0.005 ** P<O.01 *** P<0.05

: statistical significance
- no significance

Table 6. Evaluation of bond strength values

in Group I

VT-SP | VT-HE | CA-SP | CA-HE
VT-SR - - ** **
VT-HE - - * *
CA-SP ** * - -
CA-HE ** * - -

* P<0.001  ** PC0.01

U statistical significance

- :no significance
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A3} fuol fA3 gL A7 LR o
FEA7L 2se] AR led, 2 EAHY
JA-& Av|A o] 43R Zafo] UG WY

o] Fo]X X glct. el Lol ¥-&3= ARE
2.8} 213} glass ionomer cement7} 5L,
ol 714 el WA o2 3543 glass ionomer
cement”Z} A7is gt}

7]1&2] glass ionomer

cements AZAEHHY AFEYH, o] AME=
el @ Aopdziel Aol S5, RyeA
of niste FgHgel Az F44 aRT

FA o) glen}, zato] Baksly AsA] FIHE2
2 1% dehydrationo @ 2 BA A AFFo|
Vet shgo) itk Az 713 we AsiEe
o] Az} 4 cemente] A S x (Ketac Bond

G. C Lining Cement : Shofu Base Cement)
27 A3E 7198 Hx 280 B
3le, ZA4 cementq) g 153~3089
A|72o] _x_ﬁ%it}. a2 o] FFY glass
el EAHE FEah
FzAE gozx B ANl (252~30%)
27] AshE Y589, YAeE Zahe sk
QI ATEL HA28 F 4 QU sl 29,
529V

ionomer cements

Glass ionomer cement:
AziAole Fehs $Us B9 }aYY4L $90
2 FAEE, o ¥ A¥E EYAIE e
Szolgo] BERe] 2ol 7w T2 As)
Fo] §4sjo] 202 Yol s} chelated B4}
o HYR AYE olFTY.

) ¥4q B3y glass ionomer cementg]
Vitrebond$] 74 A¥g At# ¥ A, true glass
ionomer?] FAAE] 2EEES EF0= %l'—rt'l

X AAeleg Fe st28AN 22X
o}zte] HEMAZ FAsjed, old HEMA——I Qﬁ_}
& ploymere} water solubilityE F7}A7]«
gge g} 149 % photoactive agent 5]
3o} gk o] A 89 setting reactiong
Zvere) Asing, o HYL K W R o] Fo]



#=d powder$} liquidz} Egs|o] 4y
glass ionomer acid-base ugo] A)zts|z,
glass® metal ionel] 2)3}9d polycarboxylate
chain®] AAsur-g-o] dolndel. 7HA|F4o| T
9]&d methacrylate $£1-2-2 €3l polymer
chaing] odsfut-g-o] dojhAl s}

Nz, FE8 % glass ionomer cemente]
EXNS A#H¥g Ronalde} Makoto$4? g o]
cementy o]AHH Q) AsR I A 7t 2 5o]
), glass ionomer cement7} AU FAH e x
AF5o0) glow Axr) 4% AT Bardg
= 3

xZ Cooleyl!® 52 o] 3F5Y3Y glass
ionomer cementE X4&AH 02 B2 E upEdld
Aopaste) AAAdo) ety Rusch 29
¥ ol2igt AR gel o] AR FANE YAl
91o14 Bejghgol AR vlEAFAd o] FiL FHo|
o= Rschs HE A=z Y.

Glass ionomer cementE o|AA| & 3}« ¥4}
Hx3} AGA Feg v Qo2 o)z
EAAEZ 434 M2 R ARAE 2ex A
Ao AFE, o9 FEAet FA, FRAL
ubgel gl

35313 glass ionomer cement: ¥-3}e]| %3}
o) AL & u 7]&9] glass ionomer cement
B} A 9583 oA A4 o A7
AxE AP ol fox gt A7 F¢
9] glass ionomer cement?] 7 ¢ AR HAE
oz AYAZ BFAs R AR FRUE HA
E017} resin tag® FAste Bz A
o] Z7lsicte we AFeIIL UMb,
Jordan, Suzuki 52 3543 glass ionomer
cement WL ALY AAE A golw ¥
Aol AL FEIH olEF d:s ¥HY
microporosity?} ZA4s}w} AgkAlel FF7) $o)sl
T2 stgeh. )Rt 2A 6 8ste] o)A EH el
422 AXNE BRE FAAN APSA gk

=3 AP L vjAE 222 A
Hojl Sx5E ZA¢A BHME A2 €L It

425

#3532 9lch. Hinoura®'¥e #3tsl glass
ionomer cement®] matrixs 4bol]l o} surface
irregularites & ¥-o43}d bonding agent?} 7]
A% o] resin tagg FoahA I st
3o A B¢ A14-=E matrixe}
Ze Fxloz T filler7t Y fluidity7t
F=% =Hojod. £ A= HEMAS Bis-
GMA7} #A12ql Scotchbond 29 dental
adhesive & A-8-89 2 XR bond & A4t
A FAFE F2AE FA8LA ¢ bonding
agent® =X F F2AE & o SgAste
APHoE & 9P FA JE A= AP
}3}t}. Bonding agentE $FAl oA )
=XF F2AE s oA At FEI
o) Foj A Byt AP &AL A3}
A4 QA

B Agelse AH43 Vitrebondd A=
powder/liquid system o 2 soj3le], E{}3IAIY
I A48 Cavalites) vl2A] A8 EA ¥
BESo apo]7} glg 4 Uk Vitrebond e}
82 Ax3)4}2) ) AHE one scoop powder/
one drop liquid (power to liquid ratio
1.4:1.0 wt.) 2 E§sle 2318 £l2A 34
o}

o)A o] FAZ} Bgeziznte] A vl
9J3g AR cemento] £A} gFolAH FAE
7} AEsE 296 el bR A A
cememtnulell S0l YojrtALt Aot aztel
2ol sae] Yot 4 ok sHTHY.
olel tisle] Sneed$} Looper FTE glass
jonomer cement7} B Alele] AgHo]
glass ionomer cement?) cohesive strength
e} arky wasche s, asee 349
29} FE5Soht 939 o) A 4 Jlem
2 glass jonomer cement®] F7E 0.5mm
oz FANFEA B I FFE
e 9sle AR AgE o 4 A ¥R
2 A9 2 AFdXE oAAe A%
Cavalite, Vitrebond 254 3mm7} =%



3to, FE3 $HE olF & UEF AYsch
AobAlell gt A AL AFolA glass
ionomer cement®} AI}E 2. 5MPa |8t
ARt Qlden!d, Powis 5& ARREE
1. 8MPadl4] 7.3MPa A=z Busgch 4V
Hinoura $& AM-2]%] glass ionomer cement 2}
E3rEz071e) A¢H & 543 A7 0.916. IMPa
9 ZA¥Y L Addx 3
tHY . olg Aol JYehle oulE glass
ionomer cementr} Vg zl3} Z]o}e] A}o]e]
A2 $ 9lSS YuiRic) B AT E AT
32318 glass ionomer cement?] 7%= 24
Azt Aol ©S zmz Yygoz WA
<44 2Ydx Zg&HoR o]4¥ £ th
Scotchbond 2 system-- Primer®} Adhesive
resin® 2 FA)5|=d], Primers maleic acid%}
HEMAE §3}l% c}. Dentin Primere] && o
Bl A= Aotell Qo4 maleic acidell 93
Aokl Ede f714de] AALF &8 Ao}
A2 A5 HEMAZE RS {x14&
7RG L s, & AFdME 3383
glass ionomer cement Wl primer X}3&
g T3 AAFAGE L& vz old
primer AA§ A QYL AFolx Ao RolA]

) ksl L o] %E B33 glass ionomer
cemente]] z1e] AJEo] EFHe Jlezz

primer A z]§ 31X ¢olx APl € #ol7}
Aol ohd7zt FFH3 e

Cook!VE JF¢A FAE UojA FHY
Zold] vzl 2L g3 =4, U9 Ax,
el 73 o] FAMAGL stded, A=AE
A7 A = Hxle] e 2RE Ayt deld
E 4] Axrt A2gdx g, 2 Q7eA
© FxA el @& 23HE £0)7] A8 FFH
3 glass ionomer cementE &S] FAFE
cellulose stripg FHo] 23] UFAH o]
BzA}7] Visilux 29 tipg Wiz FAH FAE
AZcy. F2A} A2 #3588 glass ionomer
cement?] A% 3027 2AAFHZ, B9
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R4E 2L wpiez Asgct

AFANEZ 2143 F538 glass ionomer
cementq] Vitrebond$} Cavalite® =343}
E4¢ A&d Vitrebonde] 79 W2 A7l
A B4t gol fese] 494 o] 43
gAjatgo) glx Apopdste] HYo| 43
v Ao HL AMEE BaEgenld,
Cavaliter EAel $53ix d4EH7} Fd
Ly sgich o] Cavalited o]z A}-g3o
B3 2e) AgAAEY 22 AWAEE g
£ul, o] Cavalite9] A-2o] 532713} 3et4
Age A o1E4 A7) WEoict. ojuf Agte]
AAE ¥ o2 Cavalite ZpAelA dojuie
cohesive failure o|gict. &, #HR1}e] Ajlo]
AA SARPE & Ao vehygch wbE
Vitrebond®] 7% 34 FA-L A5 AAFH
ol Agt oyt A -9} Al AR A E F7 3}
o= Aol wif-Eelddth

I} eojxe g  Vitrebondd
strength”} Cavalite®c} $<3lcla 3 eis)r]
et B AgYurgs ¥y
Cavalite”} VitrebondHc} 9<%} A=} g4
ot

3548 glass ionomer cement s o]FAANZ
sto] B A 244 AP AFE wH e
891 ol R, AeHYE IEIANAS W}
HlxE st

$lel Age] gAXcEE AR LA ¢4
AolA ztol7} &S ow, old Hz3|ALe
ZHEA L Aol WFAF-Hde AF4 MRS
B2 o] FRols AHAlE 3R] g Ao
=ojgld] ololl Wit ATt AR o o]FojA
Hye7 gloen] =3 F5Y¥ glass ionomer
cements] JAHAHE W Ao WY B
A7t o)Foid "sart ok Ao

cohesive
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1. 3313 glass ionomer cement?] X
primer& AX)¥EH v 23 FA}ololl= A
o aelst gisdeh.

2. BE3A)71A] ¢4 glass ionomer cement
of AYAE =x ¥ FxA AR E B
2] A o] olxlA] ofgh).

3. BRIz Agel JA = Cavalited
o|ZAN 2 A3 7ol Vitrebond & A3 A5
ot o ARAE=E Jehiddch

4. Glass ionomer cement-& €}3A}lA]E9)
B4} 2 (Silux-Plus vs HerculiteXR) 3 AYAF

Y= BTG AgYels 2polzt fld)
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- Abstract—

AN EXPERIMENTAL STUDY ON THE SHEAR BOND STRENGTH
OF THE COMPOSITE RESIN WITH THE VARIOUS SURFACE
TREATMENTS OF LIGHT - CURED GLASS IONOMER CEMENTS

Seung Hee Yong, D.D.S., Chung Suck Lee, D.D.S., Ph.D.
Department of Conservative Dentistry, College of Dentistry, Yonsei University

The purpose of this study was to evaluate the bond strength between the composite resin
and light - cured glass ionomer cement base / liners treated by the several methods.

The light - cured glass ionomer cement(Vitrebond / Cavalite) were injected into cavites pre-
pared in acrylic plates.

One hundred and twenty specimens were uniformly prepared and devided into 3 groups.
For the first group, primer was not applied to glass ionomer cement. For the second group,
no application of primer was undertaken and light - curing procedure to uncured glass ionomer
cement surface which was covered by bonding agent was undertaken. After bonding * composite
resin to light - cured glass ionomer surface, the specimens were stored in 37C, 100% humidity
for 1 hour.

The following results were obtained :

1. The omission of application of a primer did not produce a significantly poorer bond strength.

2. Light - curing technique to uncured glass ionomer cement which was covered by bonding
agent did not produce a significantly poorer bonding strength.

3. The bond strength of Cavalite to composite resin was significantly higher than that of
Vitrebond.

4. There was no significant difference between two different types of composite materials(Si-
lux - Plus / Herculite XR) when it was applied to bond to glass ionomer cement.



