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Abstract
Heat-cure acrylic resin is used, and six sets of specimens were cut in guiding mode with a conventional
positioning clamp. To evaluate impact strength, silicon sheets with diameters of (50×5×4) mm were
created. On an alternative bending fatigue machine, specimens with a diameter of (70× 10 ×2.5) mm
were evaluated. The monomer solvent's impact bond strength was found to be higher than that of the
thinner solvent and the acetone solvent. Thiner solvents and monomer solvents have a lower fatigue
bond strength than acetone.

Introduction
A multitude of resins were used in dental procedures for the production of dental prosthesis ever since
1930s, and their success has already been based on physical, chemical, and biological qualities. Initially,
denture bases were made of nitrocellulose, vulcanite, venylplastics, phenol formaldehyde, and porcelain.
The acrylic resins have been so favorably embraced by the practitioner that by 1946, methyl methacrylate
polymers or copolymers were used to make 98% percent of all denture bases. (1)

Initially, the conversion of the monomer to polymer, that is commonly accomplished using a hot water
bath or a microwave, is needed for the polymerization of such a resin (2,3). Interest for the good
properties, suitable strength, poor water sorption, poor solubility, in moreover to being free of toxicity, easy
repair ability, the ability to reproduce accurately the features and size of pattern, and easiness of plaster
molds and processing technique have all contributed to the success of acrylic resin as denture bases
(4,5). Denture breaking is frequently caused by inadequate design, production, and/or material selection.
Denture fails beyond the mouth as a consequence of the prosthesis being ejected from the mouth during
coughing or falling the denture. Excessive gripping pressure within the mouth can potentially cause
fractures (6,7). Cracks with in midline of maxillary full dentures seem to be more frequent (6,8). Moreover,
instead of in the middle of the restoration, denture failures frequently develop near the junction of past
and present materials (9).

The goal of prosthesis repair is to restore the natural form and strength of the denture for the least
amount of money and time feasible. A number of treatments and materials were used to repair frayed
prosthesis. To repair damaged acrylic resin prostheses, auto polymerized acrylic resin, heat curing acrylic
resin, and, most recently, visible light-curing acrylic resin are utilized (10,11) The rate of acrylic resin
prosthesis failure because of broken has been shown to be accepted (12).

Acrylic plastic has long been the most popular and well-liked of all denture base materials, accounting for
over 95% of all plastics used in prosthodontics (13,14). Metallic and non-metallic materials are the two
types of materials utilized as denture foundations (15,16). Nothing has yet been found that can match
the appearance of the soft tissues of the mouth as well as acrylic resin. It is not only visually beautiful
when �rst placed in the mouth, but it also retains its beauty over time provided the patient follows a
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simple cleaning and hygienic care regimen (17). Such dental resins are frequently given in two parts: a
liquid monomer called methyl methacrylate (MMA) and a powder called polymer (18).

The purpose of this research is to test the fatigue bond strength and impact bond strength of light-cured
acrylic resins in denture repair using various chemical solvents such as acetone, monomer, and thinner (in
vitro).

Materials And Procedures
Heat-cur acrylic resin was used with carefully prepared molds to create six sets of specimens, as directed
by the manufacturer (5 specimens for each cured polymerization). A powder and liquid combination is
created at room temperature (± 23ºC) and allowed to reach the dough phase for 20 minutes. After the
molds have been entirely �lled with dough resin. Acrylic resins that have been heat-polymerized are put
into molds and treated in according to the manufacturer's speci�cations. The acrylic denture base
material was cured simply immersing the clamped �ask in water and completing a quick curing cycle (1.5
hour at 74ºC followed by half hour at 100ºC) according to ADA standard No.12;1999 (19). Once curing
was complete, The �ask was allowed to cool slowly before being used before de�asking at normal
temperature. After then, the specimens were taken out of the stone mold. All of the �atter form access
was removed with a straight acrylic bur. The surfaces would be smoothed with a stone bur, then sanded
to remove any remaining tiny scratches. A bristle brush and pumice were used to polish on the lathe
polishing machine. A glossy sheen was obtained by polishing the surface with a wool brush and soap.
The specimen is squeezed in 74°C water for 8 hours (20).

In guiding, specimens were cut using a consistent positioning jig. Cut surfaces were produced by
abrading under water perpendicular to the surface and parallel to each other specimens' long axis
silicone carbide paper to duplicate roughing of the denture surface repairing using laboratory burs. Ends
of specimens bathed in various solvents (Fig. 1) (acetone, thiner, and monomer before repair).

1. Perform an impact bond strength test: To evaluate the impact bond strength, silicone sheets with a
width of (50× 5× 4) mm were made. Specimens were created and stored in distilled water at 37°C until
they were totally saturated (2 weeks). The impact samples were collected out of the water and
maintained in the air for an hour before being tested (19). Impact bond strength is generally determined
by the amount of work required to fracture a test piece. The testing machine was a charpy type machine
tester, with varying weight tubs (pendulums) depending on the strength of the materials to be tested. A
swinging pendulum anchored the specimen at two ends and kept it in position in the centre of the tested
section; the average readings provided the impact energy in joules. The quantity of energy received by the
specimen is shown in Fig. 2.

2. A (Hi-Tech company, England) alternative bending fatigue machine was used to test the ten samples
with a dimension of (70×10×2.5) mm. Millions of cycles might be done in a couple of hours because of
the tremendous speeds. The drawback is that complete reversal is the sole stress management option
accessible. A new form of fatigue machine was invented to overcome this problem, in which a cantilever
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could be de�ected to apply varying bending forces on it. Figure 3 shows how the free end of a cantilever
is propelled up and down using a reciprocating mechanism. Statistical analysis by ANOVA F-test.

Results And Discussions
As demonstrated in Table 1, the impact strength of monomer solvent (3.16 ± 0.59) is stronger than that of
thiner solvent (2.29 ± 0.65) and acetone solvent (1.98 ± 0.99). This is consistent with the �ndings of
(21,22), who observed that adding monomer solvent material to both old and fresh acrylic enhanced
stiffness, toughness, and chemical bond cohesion.

Table 1
Descriptive of Impact Strength

Solvent Acetone Thiner Monomer

Mean 1.985 2.499 3.162

SD 0.998 0.658 0.597

ANOVA F-test = 2.772 P = 0.049 P < 0.05 Signi�cant

As indicated in Table 2, the fatigue strength of the acetone solvent (7760 ± 136) was larger than that of
the thiner solvent (980 ± 887) and monomer solvent (221 ± 129). Our �ndings corroborated those of (23–
26,) who found that certain solvent materials for treatment strengthened the cohesiveness acrylic resin,
both old and new, resulting in a fatigue life value larger than the acrylic resin. Acetone, thiner, and
monomer were utilized as solvents, and the results of all surface treatments showed a substantial
difference at (P- value).

Table 2

Descriptive of Fatigue Strength
Solvent Acetone Thiner Monomer

Mean 9800 77600 2210

SD 8874 1366 1298

ANOVA F-test=0.957 P=0.412 P>0.05 Non Signi�cant

 

The process of creating a new prosthesis can be both costly and time-consuming. As a result, repairing a
denture, either as a temporary or permanent solution, is a popular strategic approach (27). The focus is
on restoring the denture's original strength while preventing future fracture progression.
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Despite this, fractures in restored specimens frequently appear as a result of stress between the original
base and repair materials, rather than at the core of a repair, in which the stress is focused. This �nding
indicates that, independent of the technique or material utilized to execute the repair, maximum stress
occurs at the junction of new and old components throughout strength testing (28). Furthermore, the low
bond strength values compared to the conventional denture base may be attributed to the differences in
the polymerization reaction during processing, which is condensation polymerization in the nylon base in
comparison with the addition polymerization in the repair materials (29).

According to several studies, monomer processing of the repair surface increased bond strength due to
the impact on surface morphology after monomer administration, resulting in binding between the
denture base resin and repair resin (30,31) and thus increasing bond strength. Moreover, contact with
monomer may cause an acrylic resin to weaken, allowing minor cracks to expand faster as well as
producing pits in the bonded surface. Monomer coating was utilized as a control group in this
investigation since it is commonly used as a traditional approach during chemical surface
treatments(32,33).

Conclusions
The monomer solvent's impact bond strength was found to be higher than that of the thinner solvent and
the acetone solvent. Thiner solvents and monomer solvents have a lower fatigue bond strength than
acetone. Acetone, thiner, and monomer were utilized as solvents, and the results of all surface treatments
revealed substantial changes in mean value.
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Figures

Figure 1

Specimens were cut surfaces parallel to each other
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Figure 2

Impact bond strength machine

Figure 3

Fatigue bond strength machine


