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Table 1. Materials used in the study

Product Manufacturer Type Batch No. P/L ratio
Herculite XR Kerr/Sybron Corp light curing 70389
composite resin
Ketac-Cem ESPE GmbH Glass ionomer P : p296 42 1g/g
cement L p296
Scotchbond2 3MDental Product Div Dental adhesive p871228
Primer : 7F6p
Adhesive : 7F2p
Etching gel - 7cB
Silar 3MDental Product Div Chemically activated P809027 paste/paste
composite resin 913 1:1g/g
Vitrebond 3MDental Product Div Light—curing glass- P890411 14 1.g/g
ionomer cement
XR—Bonding Kerr/Sybron Corp Light—curing glass- 8—0789 1 capsule
System ionomer cement and XR —iomomer,P © 911.88 2drops
dentin enamel XR—ionomer, L : 91281  2drops

bonding system

XR—Primer : 9—5089
XR—Bond : 9—2150

AvlE Xo}= sharp edge’} $1+= material hol-
derE X33l bonding alignment blockol] #
st oH(Fig 1.

Material holder& ola o] k7o) e
7}3tAA] 3] M8t Aol A FAAHNE HEL
i g ol dIA 10719 AlEE AFEY
.
Group 1 : Vitrebond in bulk
VitrebondS o}A¢] demarcation linedl
SHAl w231 303t FF ¥ A Visilux 2(3
M Dental Products Div) 2 ZAIL A2 <
3}€ VitrevondE A7 3mme] FH31 £l
&g resin cupl ¥ I bonding alignment
blockell A 3}3 HA 734 Vitrebond?
ol 33 AL cupFHE MBRUE
ko g 747t 307 FANSHY & FEAHE
90z & 3tgth. A€ 3] unit= mounting
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cementi= 307 FRAME FA] 37Co A
AlZ ).

Group 2 - Vitrebond in a thin film

Cement?] gk filme THE7] $I31A FHel

A2A 7} 225 o] Rl o] % tape(Tesa, BDH)
o PVC foil(Helly Hansen)& R&A|A o
F70] ¢ 0.66mmE= AL A7 3mme] T2
hole€ YHEIL ©|F material holdergel ]
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(Fig 2).
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Fig 1. Bonding alignemnt block with tooth
holder and material holder.
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Fig 2. Mounted and planed tooth with perfo-
rated taped used as a mold for mate-
rial applied in film.
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Fig 3. Measuring alignment block with spe-
cimen mounted for tensile testing.
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Fig 4. Tensile bond strength of glass—iono-
mer cements used in bulk and as a
film : (1)and(2) Vitredbond ; (3)and
(4) XR—Ionomer ; (5),(6), and (7)
Ketac—Bond

BEANME Vitrebond
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o}sl71e AT F& adhesive failureS 2R
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285 o
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Aoldo] gk filme] Fot AT (Figd), 3&
o AZAIZ] AlBol e AlEY ¥ cohesive
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HE.



Table 2. Tesile bond strength(MPa) of glass—iomnomer cements to dentin

Group No Range Fracture pattern
1. Vitrebond in bulk 16 15.15—3.11 Adhesive
2. Vitrebond in a bilm 10 12.03—2.97 Adhesive
3. XR—lonomer in bulk 10 9.41—2.97 Cohesive
4. XR—1lonomer in a film 10 14.58—6.11 Adhesive — cohesive
5. Ketac—Bond in Bulk 10 6.47—2.55 Cohesive
6. Ketac—Bond in a film(etching 14 1.56—0.58 Cohesive
3 min after start of mixing)
7. Ketac—Bond as a film(etching 14 354035 Cohesive

5 min after start of mixing)

Fig 5. The tooth part of a specimen after fra-
cture of Vitrebond in bulk., Mainly
adhesive fracture.

Fig 6. The tooth part of a specimen after fra-
cture of XR—Ionomer in bulk. Cohe-
sive fracture.

Fig 7. The tooth part of a specimen after fra-
cture of XR—Ionomer in film. Cohe-
sive —adhesive failure.
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Fig 8. The tooth part of a specimen after fra-
cture of Ketac—Bond in bulk. Cohe-
sive fracture.



Fig 9. The tooth part of a specimen after fra-
cture of Ketac—Bond film, etched 5
minutes after start of mixing. Cohesive

fracture.
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— Abstract—

BONDING STRENGTH OF GLASS-IOMOMER CEMENT AND
COMPOSITE RESIN COMBINATION

Chung-Moon Um*, Gudbrand Oilo**

*Professor, Department of Conservative Dentistry, College of Dentistry,
Seoul National University, Seoul, Korea.
**Professor and Head, Physical/Chemical Division, NIOM, Scandinavian
Instritute of Dental Materials. Haslum, Norway.

The tensile bond strength to dentin was measured for three glass-ionomer cement and
composite resin combinations : two light-curing glass-ionomer cements(Vitrebond and
XR—Ionomer) and one traditional glass—ionomer cement(Ketac—Bond), two adhesive
systems(Scotchbond, and XR—Bonding System), and a corresponding composite resin.

The bond strength of this “sandwich” was also compared with that of the same cements
used in bulk. Vitredbond showed a significantly higher bond strength in bulk than did
the other two cements. Of the sandwiches, the XR—Iomomer and XR—Bond combination
showed a bond strength significantly higher than that of the Vitrebond and Scotchbond
or Ketac—bond and Scotchbond combination. The fracture of the bond was mainly adhesive
for Vitrebond, cohesive for XR —Ionomer when used in bulk and adhesive —cohesive when
used in a sandwich, and cohesive for Ketac-Bond.
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