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Abstract: This article describes an alternative technique for fabricating a specimen for shear
bond testing between acrylic resin and artificial teeth. The technique involves a special machine
to embed the artificial tooth on which the acrylic resin is processed.
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Resumo: Este artigo descreve uma técnica alternativa para confecciio de um espécime para
teste de cisalhamento entre resina acrilica e dente artificial.
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dente artificial.

Introduction

The failure rate of acrylic resin dentures due to fracture
has been reported to be unacceptably high! and the most
common type of failure encountered was the debonding or
fracture of the teeth’ Most attempts to improve the bond
strength of denture teeth to an acrylic resin denture base
have involved chemical treatment or mechanical modifica-
tion of the ridge laps portion of the denture tooth*S. The
experimental techniques used by various researchers have
been varied. The size and the shape of the specimens, the
varying preparation of the specimens, and the satisfactory
bond strength limits used for the tests also varied among
the studies’. Depending on the study, the load mode was
tensile®?, compressive®!?, shear*”!12 peel3, and transverse
three-point>!*, or four-points bending®.

Teeth for bond strength testing according to American
National Standards/American Dental Association Specifica-

tion number 15 are grounded to a plug shape and inserted
into the center of a cylindrical shaft of unpolymerized resin
and then processed. The polymerized specimen is tested in
tensile load mode. The specification for synthetic resin teeth
in the International Organization for Standardization'®, de-
scribes a technique to establish tooth bond strength. A group
of ground anterior teeth is processed against acrylic resin
held in a metal form. The bond strength is determined by
submitting the teeth to peeling load. However, the Interna-
tional Organization for Standardization, in the specification
for polymer-based crown and bridge materials'” describes
another method for determining tooth bond strength. Based
on that specification, this article describes the technique
to fabricate the specimens for shear bond testing between
denture base resin and acrylic resin teeth.
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Technique 2.1 Open the upper cover, close the lock screw, and
1 Ground flat the ridge lap surface of the acrylic resin ﬁ?cﬁ:lf the handspike torise the metal piston cyl-

tooth with 320, 400 and 600-grit wet/dry sandpaper
(Norton; Saint-Gobain Abrasivos Ltd, Vinhedo, SP,
Brazil) in a polishing machine (Arotec Ind. e Com.
Ltd, Cotia, SP, Brazil) at 300 rpm.

2 Use a special machine to embed the tooth (Arotec Ind.
e Com. Ltd, Cotia, SP, Brazil) (Figure 1):

2.2 Fix onto the center of the piston cilynder the flat
surface tooth with instantaneous adhesive (Super
Bonder, Loctite Henkel Ltd, Diadema, SP, Brazil)
(Figure 2a and b).

2.3 Lower the metal piston cylinder and pour in
7.0 gram of the polymer of autopolymerizing
acrylic resin (PMMA) (Jet, Artigos Odontolégicos
Cléssico Ltd, Sao Paulo, SP, Brazil) (Figure 2c).

2.4 Push the cylinder cover (Figure 2d), and screw
the embedding machine cover (Figure 2e). Start
heating the machine and induce pressure to
150 kgf.cm™. Keep for 7 minutes. Start cooling
the bottom and keep for more 7 minutes.

2.5 Turn off the machine, and take off the pressure
by opening the lock screw. Open the cover, close
the lock screw and pump the handspike to rise the
piston. Remove cylinder cover and the embedded
tooth. (Figure 2f). The embedded tooth is ready
(Figure 3).

3 Ground the projecting ridge-lap surface of the embed-
ded denture tooth using of 400, 600, and 1200-grit
wet/dry sandpaper (Norton; Saint-Gobain Abrasivos
Ltd) in a polishing machine (Arotec Ind. e Com. Ltd)
at 300 rpm (Figure 4).

Shape a cylindric hard silicone mold (Zetalabor,

Zhermack S.p.A. Rovigo, Italy) with the same

Figure 1. Embedded machine: a) upper cover; b) lock screw;
¢) handspike; d) metal piston cylinder; e) cylinder cover; f) heating
bottom; g) pressure pointer; h) cooling bottom.

Figure 2. Embedding denture tooth procedure.
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Figure 3. Embedded tooth.
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Figure 4. Polishing of the embedded tooth: a) Embedded teeth in
the polishing machine; b) Embedded tooth polished.

diameter of the embedded PMMA opening in its cen-
ter (Figure 5a and b). Fix the mold on the top of the
embedded tooth using instantaneous adhesive (Super
Bonder, Loctite Henkel Ltd) (Figure 5c). The wider
end of the opening, which would come into contact
with the tooth, was 5.0 £ 0.1 mm, and the narrow end
was 4.9 £ 0.1 mm in diameter and 2.50 £ 0.05 mm in
height [7,17] (Figure 5d).

5 Process denture base resin into the opening of the
silicone mold. The specimen is ready to shear bond
test (Figure 6).
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Figure 5. a and b) Fabrication of the silicone mold; c) Fixing the
mold on the embedded tooth; d) Set of silicone mold and embe-
dded tooth.
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Figure 6. Specimen to shear bond test.

Conclusion

This article describes a simple, practical and effective
technique for fabricating specimens to shear bond test
between denture base resin and acrylic resin teeth. The
embedding technique can also allow testing the bond be-
tween different materials, like implants, alloys, teeth, and
dental resins.
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