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The Study of Tensile Bond Strength between
Modified Methacrylate Denture Base
and various Types of Denture Teeth
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Abstract
Objectives: The purpose of this study was to

investigate the effect of amounts of alumina filler
reinforced into methacrylate denture base on ten-
sile bond strength between various types of denture
teeth and denture base.

Methods: Alumina filler, spherical-shaped
with 18-23 um in diameter (surface area of
0.36 m%/g), was silanized with 0.1 wt% of gam-
ma-methacryloxypropyltrimethoxysilane (MPS).
The 5 and 10 wt% of silanized alumina filler were

mixed with heat-polymerized polymethylmethac-
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rylate (PMMA). Heat-polymerized PMMA with-
out alumina reinforcement was served as control.
Three types of artificial denture teeth [Major dent
(MD), Excellence IPN (IPN) and Orthosit (OS)]
were packed with heat-polymerized PMMA and
prepared into mini dumbbell-shaped specimens
(n=10). The specimens were immersed in distilled
water at 37°C for 24 h prior to testing. The tensile
bond strength test was performed using a universal
testing machine (Instron 8872, Fareham, UK)) with
a 1 mm/min crosshead speed until fracture. The
bond strength was determined and analyzed by
Two-way ANOVA and Tukey HSD’s test with a
significance level of 0.05.

Results: The EDS analysis showed the depo-
sition of silicon element on the surface of alumina
filler. From statistical analysis, the interactions
between the amounts of alumina filler reinforced
into denture base and various types of denture
teeth were significant. The tensile bond strengths
of all groups except in 10 wt% of OS group were
not significantly different, while, in 10 wt% of
OS group was significantly smaller than the other
groups. The failure mode of all of the specimens
was adhesive failure.

Conclusions: Within the limitations of this
study, it can be concluded that addition of silanized
alumina filler reinforced into denture base less than
10 wt% do not affect tensile bond strength between
denture base and denture teeth except in 10 wt%

of OS group.

Keywords: Alumina, Artificial Teeth, Denture
Base, Silane Coupling Agent, Tensile Bond
Strength
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Tablel Materials used in the present study
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Figure 1 Demonstrated longitudinal section view of
various types of artificial teeth before and

after prepared specimens.

Brand name

Manufacturer

Content

Triplex hot Liechtenstein

Ivoclar Vivadent AG, Schaan

Powder: PMMA, catalyst, pigments
Liquid: MMA, dimethacrylate

Alumina filler (AH 35-2)

MICRON Co.Ltd (Fuji-cho, Hiroha-
ta-ku, Himeji-shi, Hyogo-ken, Japan)

ALO, (99.8%)

Gamma - methacryloxypropyl . . Trichlorosilane
trimethoxvsilane (MPSy) Y! | Shin-Etsu Chemical, Tokyo, Japan Methanol

Y Methyl methacrylate
Major dent Major Prodotti Dentari, Italy Linear PMMA

Excellence IPN

Dentsply, New York, U.S.A.

Cross-linked PMMA

Orthosit

tenstein

Ivoclar Vivadent AG., Schaan, Liech-

Highly cross-linked with colloidal silica
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AN 2 UFAIAGUURZTININYBOTUIIUNATDUAIIL
udIUIIENAY
Table 2 Demonstrated specimen number and

groups for tensile bond strength test.

Specimen
Amount of alumina filler (wt %) number (n)
reinforced into PMMA
MD | IPN | OS
No filler (control) 15 15 15
0.1% MPS with 5% Al 15 15 15
0.1% MPS with 10% Al 15 15 15

JUN2  udavveulwa T 1080 UTIANIURS A1
N1 2 UARIUNT
Figure 2 Demonstrated the 2 mm-thickness of mini

dumbbell-shaped specimen.

JU 34 usavdusieenoguisuad ldlulanzmsy

i

Figure 34 Demonstrated the mini-dumbbell-shaped
specimen inserted in metal jig.

JU 3B umasduouwioumsuda dmsunagoy

Figure 3B Demonstrated the specimen inserted in

metal jig prepared for testing.

Iusiegsnmateuauudouslnfolaeld
\ATBINARBUNINAEY0dUAATEUIY 8872 (Instron,
Model 8872, USA) ANui57 1 dafiunssaw1il 41An

1ALI9eElurae 0 §9 1000 F1u LTuAsINTUIIUVEA
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Table 3 Mean percentage of Al and Si composition

in non-silanized and silanized alumina

fillers (n=3).

Mass Percentage of elements composition (SD)
Al Si
Specimen Non- After Non- After
THF THF THF THF
washing | washing | washing | washing
Non-silanized | 100.0 100.0 _ _
alumina filler (0.0) (0.0)
0.1% MPS 96.2 96.4 3.8 3.6
alumina filler | (0.6) (0.5) (0.6) (0.5)

A131991 4 AIANUKTILTIEAAIYBINANGUAITNARBY

Table 4 Tensile bond strength of all test groups.

.. Tensile bond strength [Mean+ SD (MPa)]
Condition N . oS
No filler
(control) | 260:2%34% | 258433% | 23.9428°
0.1% MPS a a ab
with 5% Al 26.84+3.1 26.2+3.2 21.242.1
0.1% MPS a b
with 10% Al | 23-5£3.8° 23.742.4 16.143.4

Mean (S.D), n=15

I Ad o o

nuifisnesimileunulufinnuunnsisetsiivesAey
nwesnn (p>0.05)
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