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INTRODUCTION

Polymethyl methacrylate (PMMA ) is the most widely used material in the construction of complete dentures. Despite the advantages of convenient operation features, ease
of processing, adherenece to oral tissues, stability and aesthetic superiority, it is far from providing all the necessary mechanical requirements for a prosthesis. It is known
that, by adding varying amounts of different monomers, the copolymerization mechanism promotes the mechanical properties and chemical structure of PMMA. But in the
literature there is a few studies about this subject. The aim of this study was to evaluate some mechanical properties of PMMA denture base resins polymerized by
copolymerization mechanism.
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|Table 1: Polymethyl methacrylate (PMMA) resins used in the study. |Table 2: Monomers used in the study.
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Acrylic Resin Code Polymerization type |Manufacturer M Manufacturer
Sigma -Aldrich Co. Lid., Poole, Dorset,
England
. Conventional heat-  |Meliodent, Bayer Dental, + N : .
Meliodent polymerized Newbury, Berkshire, UK Butyl methacrylate Elgma Aldrich Co. Ltd., Poole, Dorset,
Y ngland
Sigma -Aldrich Co. .. Poole. Dorset,
England
Sigma -Aldrich Co. Ltd., Poole, Dorset,
England
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Isobutyl methacrylate
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2-Hydroxyethyl methacrylate

Microwave- Acron MC, GC Dental,
polymerized Tokyo, Japan PSS-Methacryl substituted
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MATERIALS AND METHODS

Two acrylic resins were used in the study; (1) conventional heat polymerized resin (Meliodent, Bayer Dental, Newbury, Berkshire, UK) and (2) microwave-polymerized re-
sin (Acron MC, GC Dental, Tokyo, Japan) (Table 1). Four different monomers were ; (1) Isobutyl methacrylate (IBM), (2) Butyl methacrylate (BM), (3) 2-Hydroxyethyl
methacrylate (HEMA) and (4) PSS-Methacryl substituted (POSS) (Table 2), added to monomers of conventional and microwave polymerized resin contents of 2%.5% and
10% by volume. Five specimens from each group were prepared for the mechanical tests. Stainless steel molds with dimensions of 65x10x2.5 mm for transverse strength
test and 50x6x4 mm for impact strength test were prepared to mold specimens from the resins. The mixed powder -to -liquid ratio was 35g:14 mL for Meliodent resin and
100g:43 mLfor Acron MC resin. Meliodent specimens were prepared in conventional metal denture flasks and cured for 30 min after boiling. The specimens of Acron MC
were prepared in fiber-reinforced plastic flasks and microwave irradiated for 3 min at 500 W. All specimen groups were bench-cooled before deflasking. All of the
specimens were wet-ground with 200-, 400— and 600-grit waterproof silicone carbide paper with an automatic polishing machine (Grin PO 2V, Grinder-Polisher, Metkon
A.S., Bursa, Turkey). A Lloyd universal testing machine (Lloyd Instruments, LRX, Fareham Hant, UK) with a crosshead speed of 5 mm/min was used for transverse
strength and elastic modulus evaluation. The impact test was carried out with Charpy-type impact tester (Coesfeld, Pendulum Impact Tester, Dortmund, Germany). The
mean values and standard deviations were calculated for all groups of specimens. Three -way ANOVA and Tukey HSD tests were applied for the statistical studies.
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Table 3-5: Three-way ANOVA results for comparision of transverse strength. elastic Table 6: Mean and SD of transverse strength, elastic modulus and impact strength values for test groups.
modulus and impact strength values, respectively. *Results of Tukey post-hoc comparisions were shown as superseripts and having same letters are not signifi-

Table 3 : Tests of Between-Subjects” Effects Test Groups Transverse Strength | Elastic Modulus Impact Strength
IDependentVariable: Transvers_Strength | | | |
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Table 4: Tests of Between-Subj " Effects
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RESULTS

According to the three-way ANOVA results of transverse strength, elastic modulus and impact strength, resin material type, monomer type and monomer ratio were
statistically significant (p<.05) For transverse strength, the interaction between resin material and monomer ratio and the interaction between monomer type and monomer
ratio were statistically significant (p<.05) (Table 3). In terms of elastic modulus the interaction between resin material and monomer type and also the interaction between
resin material and monomer ratio were statistically significant (p<.05) (Table 4). For impact strength the interaction between resin material and monomer type and the
interaction between monomer type and monomer ratio were statistically significant (p<.05) (Table 5). The mean transverse strength, elastic modulus and impact strength
values and standard deviations (SD) for all test groups are shown in Table 6. The Tukey HSD results are also shown in these tables as small letters. Although in all study
groups the copolimerization mechanism increased the value of transverse strength, only the 10% IBM and 10 % HEMA conventional heat polymerized resin groups
showed statistically significant difference (p<.05). For elastic modulus values, in conventional heat polymerized resin group there was no statistically significant difference
between the control group and the resin groups (p=.05). But in microwave polymerized resin group there was a statistically significant difference between control group
and 2% IBM, 5% IBM, 5% HEMA and 5% POSS resin groups (p<.05). In terms of impact strength, except 5% POSS conventional heat and 10% POSS microwave
polymerized resin group there was no significant difference between the control group and the resin groups (p=.05).
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CONCLUSION

In previous studies, copolymerization mechanism is proposed for the improvement of the mechanical properties of the denture base acrylic resins. In the present study,
copolymerization process was effective in the transverse and impact strength of some resin groups. Therefore, there is a need for further studies about the ideal monomer/
polymer ratios.
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