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42-001. Brauer, G. Dental applications of polymers: A review. JADA 72:1151-1158, 1966.
     Methacrylates are the most extensively used dental resins; they fulfill the requisites for denture plastics of high strength, outstanding optical properties, low water sorption, solubility, and dimensional stability. Most denture bases, the primary application of plastics in dentistry, therefore contain poly (methyl methacrylate) as the main ingredient. The liquid consists of methyl methacrylate, plasticizers, and ethylene dimethacrylate or divinylbenzene as a crosslinking agent. The powdered polymer usually contains suspension-polymerized methyl methacrylate that may have been modified with small amounts of ethyl or butyl methacrylate or ethyl acrylate to produce a somewhat softer product. A catalyst, generally benzoyl peroxide is incorporated into the powder together with pigments, dyes, and opacifiers. These slurries are cured at 1650F for 8 hours or at 1650F for 90 minutes followed by and additional hour at 2130F. 
     Repair of dentures by cold-curing techniques is recommended to avoid the dimensional distortion that may occur with temperatures above 1500F.
     Properties of typical acrylic, polyvinyl-acrylic, and polystyrene denture bases are discussed. Plastics are also used for artificial teeth, filling materials, and crown and bridge prostheses. The merits and inadequacies of various plastics in each of these capacities are reviewed

42-002. Peyton, F.A. and Anthony, D.H. Evaluation of dentures processed by different techniques. J Prosthet Dent 13:269-282, 1963.
     When evaluating the accuracy of denture bases, it was found that self-cured acrylics were most accurate followed by cast chromium-cobalt, heat-cured acrylics and then injected acrylics. The clinical importance of these small discrepancies is not known as all seem to adapt in the oral setting. Internal stresses are created in the heat-curing process and it is believed that when these denture bases are subjected to heat again, the stresses are released. This accounts for the warpage noted when denture bases were repaired using a heat-cured resin. Self-curing acrylic did not exhibit warpage and should be the method used for denture repair.

42-003. Goodkind, R.J. and Schulte, R.C. Dimensional accuracy of pour acrylic resin and conventional processing of cold curing acrylic resin bases. J Prosthet Dent 24:662-668, 1970.
     Denture bases formed by the pour technique exhibited more shrinkage than the bases formed by the cold-cure method. Both types of bases did demonstrate some shrinkage but it is not known if the amount of dimensional change will be significant clinically. Storage of the two types of acrylic bases in water for over six months revealed no significant dimensional change.

42-004. Lorton, L. and Phillips, R.W. Heat-released stress in acrylic dentures. J Prosthet Dent 42:23-26, 1979.
     Subjecting acrylic denture bases to water temperatures over 90 degrees did have significant observable changes in dimension that may effect the fit of the denture. The dimensional changes, however, are more complex and are not uniform as one would expect. Grinding on a denture base with carbide burs and especially with lathe disks produced excessively high temperatures. Overheating even small regions of the denture can cause localized distortion and result in dimensional change.

42-005. Winkler, S. and Vernon, H. Coloring acrylic denture base resins. J Prosthet Dent 40:4-7, 1978.
     Commonly used pigments include cadmium sulfide, cadmium sulfo-selenide, iron oxide, zinc chromate, and mercuric sulfide. Besides the coloring agents, opacifiers are also used. Titanium dioxide is employed most frequently.
     The amount of pigment used is very small in proportion to the powder, and because it is inert it does not enter into the polymerization reaction.
     The denture, being translucent, transmits the natural color of the oral tissue.
     Coloration by inorganic pigments does not affect the physical properties of the resin; it affects only color and transparency.
     Acrylic resin and nylon fibers are used as characterizing fibers.

42-006. Pagniano, R. et al. Linear dimensional change of acrylic resins used in the fabrication of custom trays. J Prosthet Dent 47:279-283, 1982.
Purpose: To ascertain the linear dimensional change of four cold-curing acrylic resin custom tray materials.
Methods & Materials: Coe Tray, Ontray, Fastray and Hygon were measured for dimensional change beginning with 15 minutes after initiation of mixing. Continuous change was recorded over a 24-hour period.
Results: The most rapid linear dimensional shrinkage of all materials occurred in the first hour after mixing. Hygon underwent the least amount of linear dimensional change during the initial stages of the test, as well as over the remainder of the testing period. It reached 90% of its total 24-hour change at 10 1/2 hours from the time of mixing. Coe Tray underwent the greatest amount of dimensional change in the early stages of the test, and subsequently over the 24-hour period. The material reached 90% of its total 24-hour change within 2 hours from the time of mixing.
Conclusions: Ideally, waiting at least 9 hours after fabrication of a custom tray allows the materials tested to become comparatively stable. If it is necessary to use a tray soon after fabrication, following hardening, it should be placed in boiling water for 5 minutes and then cooled to room temperature. With any method the impression should be poured as soon as possible to minimize the effect of distortion caused by the dimensional changes observed with tray materials.

42-007. Beyli, M.S. and VonFraunhofer, J.A. Repair of fractured acrylic resin. J Prosthet Dent 44:497-503, 1980.
Materials & Methods: 
1. Rectangular bars were fabricated of heat cured resin using two trial packs. They were fractured in three point bending and the fracture behavior was recorded.

2. Gaps ranging from 1 to 5 mm. were prepared with butt joints between the fractured edges of the samples. These initial studies indicated that 3 mm. was a suitable gap and subsequent testing was done with gap widths of 3 mm.

3. Seven edge profiles were tested in three point bending after repair with self-curing resin. These profiles were: knife-edge, inverse knife-edge, rounded, lap, rabbet, inverse rabbet, ogee.

Results:
1. Butt joint was inferior to inverse knife-edge, round, lap, inverse rabbet, and ogee.

2. Gap should be 3 mm. or less to minimize bulk of repair material used.

3. Treatment of the joined surfaces by pumice polishing or monomer application was not beneficial.

4. It would be beneficial to delay delivery to the patient for a period of four hours.

42-008. Weaver, R.E. and Goebel, W.M. Reactions to acrylic resin dental prostheses. J Prosthet Dent 43:138-142, 1980.
     Causes of Denture Sore Mouth: Descriptions of oral reactions to acrylic resins include symptoms such as burning mouth and tongue, redness, and erosions of the oral mucosa. Causes of these symptoms include trauma from ill-fitting dentures, local chemical irritation caused by acrylic resin or it's constituents, or other systemic and oral diseases not related to acrylic resin. Ill-fitting or poorly adjusted dentures are the most common cause of denture discomfort. Methyl methacrylate monomer has also been shown to be a primary irritant, eliciting a localized inflammatory response by direct action on the tissues. Allergic reactions to methyl methacrylate monomer are usually a contact dermatitis. Completely polymerized methyl methacrylate probably does not cause such reactions.

Review of Clinical Studies and Patient Reports: 
· Fisher (1956) - Methyl methacrylate monomer - MMA - is a sensitizer which can cause an allergic contact eczematous reaction. Completely polymerized methyl methacrylate - poly (MMA) - is not.

· Crissey (1965) & Danielewicz-Stysiak (1971) - both concluded that stomatitis venenata is a possible but rare outcome of MMA allergy.

· Nyquist (1952) - found that in 248 patients with denture sore mouth, he could not determine hypersensitivity to the denture base to be the cause. He implicated trauma as the major cause.

· Axelsson and Nyquist (1962) - Deliberately undercured dentures in a longitudinal study. They found hyperkeratosis in the first week with no signs of inflammation. Hyperkeratosis resolved within one month. They concluded that residual MMA did not play a substantial role in denture sore mouth. It was not determined that the hyperkeratosis was related to residual MMA.

· Budtz-Jorgensen and Bertram (1970) - Felt that C. albicans is one of the most allergenic microorganisms and that it may have been involved in the reactions attributed to residual MMA in early studies.

Conclusions: Acrylic resin allergy is a possible but rare occurrence, and patients should not be tagged with this diagnosis unless all possible reasons for the symptoms have been evaluated.

42-009. Lechner, S.K. and Lautenschlager, E.P. Processing changes in maxillary complete dentures. J Prosthet Dent 52:20-24, 1984.
Purpose: Provide a visual and measurable appreciation of processing changes occurring in conditions similar to those in clinical situations.
Discussion: An overall contraction results form processing changes that occur in complete dentures. 
Results: Both shrinkage and distortion of the bases occur after one curing cycle. Shrinkage was not affected by the thickness of the acrylic resin, presence or absence of undercuts or two curing cycles.
Discussion: Discrepancies seen clinically in shrinkage and/or contour change may be due to such factors as excess heat application during boil-out or polishing. Actual shrinkage was negligible, therefore distortion must also be considered an important factor. 

42-010. Dukes, B.S. et al. A laboratory study of changes in vertical dimension using a compression molding and a pour resin. J Prosthet Dent 53:667-669, 1985.
Purpose: Evaluate the changes in vertical dimension of complete dentures by comparing compression molding with a pour resin technique.
Materials & Methods: 30 sets of complete dentures were evaluated for each category.
Results: The increase in vertical dimension was 6.5 times greater for the pour resin technique than for the compression molding technique.

42-011. Barco, M.T. et al. The effect of relining on the accuracy and stability of maxillary complete dentures: An in-vitro and in-vivo study. J Prosthet Dent 42:17-22, 1979.
Purpose: To determine if heat cured maxillary denture base after relining is more accurate than without and secondarily if an improvement in the fit of the order achieved by the relining procedure is reflected in the stability of the denture under function. 
Discussion: The lab data clearly indicate a better fitting denture can be achieved by relining the heat-cured denture with autopolymerizing acrylic resin.
Measurement on denture movement in function was not significantly different after relining although it was less. Less distortion occurred after processing if no teeth were present in the heat-cured denture base. A limited clinical sample size (5) was used.

42-012. Polyzois, et al. Dimensional stability of dentures processed in boilable acrylic resins: A comparative study. J Prosthet Dent 57: 639-647, 1987.
Purpose: To examine and compare the linear dimensional changes of three boilable denture resins with a conventional and a high-impact heat-cured resin.
Materials & Methods: Twenty-five complete maxillary denture wax-ups (five for each denture resin) with reference points were made.
     The dentures were prepared by a standardized compression molding technique according to the manufacturers' processing directions for each denture resin. Measurements between the reference points were made: 

1. at the wax-up stage before investing

2. after processing and before decasting 

3. after decasting 

4. after the dentures had been stored in distilled water at room temperature for 1 week.

Results: All five denture resins produce dentures that shrink. Linear shrinkages of denture bases and teeth distances were less than 1%. Maxillary complete dentures processed in boilable resins presented less distortion in the midpalatal area across the posterior section than dentures processed in the conventional heat-cured resin.
Conclusion: Although the linear changes reported may be clinically insignificant, clinical studies should be conducted to establish correlation with laboratory findings.

42-013. Zurasky, J.E. and Kuke, E.S. Improved adhesion of denture acrylic to base metal alloys. J Prosthet Dent 57: 520-524, 1987.
Purpose: To examine the retentive bond strength of a denture acrylic resin to an electrochemically etched base metal in comparison with that of conventional retentive beads.
Materials & Methods: Forty nickel-chrome specimens, 1 cm square and 1.6mm thick, were cast. Two groups of metal specimens were prepared: 20 for electrolytic etching and 20 with bead retention. The specimens were packed with Lucitone 199, cured, recovered, and stored in distilled water prior to bond testing.
Results: The etched tensile bond is nearly 3.5 times greater than the strength of the bond with the beads. The tensile fracture for the etched specimens was one of a cohesive failure of the acrylic resin (failure within the poly(methyl methacrylate). The bead specimens failed adhesively at the resin-metal interface.
Conclusions: Acrylic resin retention has always been a problem where interarch space is minimal. Microscopic etched retention preserves the maximum remaining space for placement of artificial teeth.

42-014. Peyton, F.A. History of resins in dentistry. DCNA 19:211,1975.
Purpose: Present the history of denture base materials

· Prior to 1840: Dentures made of naturally occurring materials. Hardwood, ivory bone and natural teeth held in by screws. Porcelain teeth made in America by 1825. To date was most significant advance.

· 1840-1940: In 1855 Vulcanite denture bases popularized. Poor color, taste, and odor. Most significant advance since porcelain teeth

· In 1868 Hyatt prepared first modeling compound known as Celluloid. Use of camphor to plasticize led to unpleasant taste and odor, also had tendency to warp or distort after processing.

· In 1909 Bakelite introduced, lacked uniformity of color and strength 

· 1932 Vinyl Chloride and Vinyl Acetate improved color but prone to fracture

· 1937 Wright introduced methyl methacrylate resin and by 1946 was used in 95% of all dentures

42-015. Takamata, T. and Sectos, J. Resin denture bases: Review of accuracy and polymerization. Int J Prosthodont 2:555, 1989.
Purpose: Review methods of denture base polymerization

1. Heat Activated - most commonly used, shrinkage of the resin and different coefficients of expansion between resin and gypsum result in internal stress of the denture base

2. Self Activated Resins - main advantage is time savings, but poorer mechanical properties. Teeth dislodge, more fractures and increased wear.

3. Microwave - similar properties to heat cured, may not be quite as strong and have less free monomer.

4. Visible light cured - lower mechanical properties and increased tendency to stain

42-016. Jerolimov, V. and Brooks, S.C. Rapid curing of acrylic denture base materials. Dent Mater 5:18, 1989.
Purpose: Investigate the rapid curing cycle in terms of porosity, transparency, residual monomer and mechanical properties to determine which constituents can be controlled to minimize porosity.
Materials & Methods: Three powders with different benzoyl peroxide conc. and six conc. of tertiary amine tested with rapid and overnight cure of different thickness of materials.
Conclusions: 

1. Overnight cures had no problems with porosity

2. Rapid cure cycles require a material suitable for this purpose

3. Rapid cure produces higher levels of residual monomer

4. .26% Benzoyl peroxide key to eliminating porosity of rapid cure, .025% of tertiary amine will help reduce porosity during rapid cure

5. Fine porosity may go unnoticed, substantial porosity decreases mechanical properties

6. For thick dentures a longer cure is advisable

7. A polymer powder specific for rapid cure can be fabricated by considering particle size and initiator content

42-017. Baemmert, R.J. and Lang, B.R. The effects of denture teeth on dimensional accuracy of acrylic resin denture bases. Int J Prosthodont 3:279, 1990.
Purpose: To study the effects of denture teeth on the dimensional accuracy of acrylic resin denture bases.
Materials & Methods: The Michigan Computer-Graphics Coordinate measuring System was used to determine the effects of artificial denture teeth on the accuracy of two poly(methyl methacrylate) denture base materials and two different processing techniques, (compression molding and injection pressing) one set with teeth and the other without. 
Conclusions: Test samples processed with denture teeth produced more accurate points than those processed without denture teeth. The test samples using Ch-Lucitone with compression molding yielded more accurate points than those processed with SR-Ivocap with injection pressing. 

42-018. Strohaver, R.A. Comparison of changes in vertical dimension between compression and injection molded complete dentures. J Prosthet Dent 62:716, 1989.
Purpose: To attempt to clarify conflicting reports by comparing changes in the vertical dimension of complete dentures processed by the compression and injection methods.
Materials & Methods: Complete dentures made for 30 patients, 15 processed by conventional compression molding and 15 processed by SR-Ivocap injection system. Changes in vertical dimension between the waxed and processed dentures were measured at the incisal guidance pin by use of a dial indicator.
Results: Mean increase of vertical dimension for conventional pack and press method was 0.25 inches. Mean increase of the vertical dimension for SR-Ivoclar was 0.0010 inch.
Conclusions: Injection method produced negligible changes in vertical dimension at the incisal pin compared to the conventional compression molding method.

42-019. Shlosberg, R.S. and Goodacre, C.J. Microwave energy Polymerization of poly (methyl methacrylate) denture base resin. Int J Prosthodont 2:453, 1989.
Purpose: Compare the use of microwave energy with a hot water bath for polymerizing denture base resin. Comparison based on Dimensional accuracy and porosity of complete denture bases, various physical properties of the resin, and resin quality close to and remote from the metal framework of removable partial dentures.

Methods & Materials: 

A. Dimensional accuracy and porosity of complete denture bases: Ten PVS impressions of stainless-steel master die were made. Ten complete dentures waxed to final form using a jig to standardize tooth position. 5 processed in metal flask with compression method and water bath at 74 C for 8 hours then 1 hour at 100 C. Five were processed via the microwave. Then dimensional calculations made after fabrication.

B. Physical Property Tests: Eight resin test strips were polymerized by the hot water bath technique, and eight strips polymerized via microwave, both milled and polished to specific dimensions. Tests were then made for Density, Transverse strength, Hardness, Residual Monomer Content, and Resin Repair Strength.

C. RPD: Six Kennedy Class I RPD frameworks fabricated resin basis of 4 were microwave processed, 2 processed via hot water bath polymerization. All were imbedded in epoxy resin and sectioned, polished and tested for Knoop hardness near the framework.

Conclusions: No differences found in transverse strength, Knoop hardness, density, and residual monomer content of resin test strips. No porosity was observed in complete or removable partial denture bases polymerized by either technique.

42-020. Khan, Z. and VonFraunhofer, J.A. The staining characteristics, transverse strength and microhardness of a visible light-cured denture base material. J Prosthet Dent 57:384, 1987.
Purpose: To evaluate the mechanical properties and surface characteristics of the Triad VLC denture base material and compares the transverse strength, surface hardness and staining potential of the VLC material with a conventional acrylic resin, PMMA, denture base material.

Materials & Methods: Eight blocks were made of each material 

· Staining test: 800 ml of distilled water at 100 C to which one tea bag steeped for 5 minutes, then 0.1 g of sodium azide added as antifungal, antibacterial.

· Each specimen was placed in its own solution and photographed every 10 days for - months.

· Surface hardness: Micromet semi-automatic microhardness tester

· Transverse Strengths: standard flexural test, ADA Specification No. 12

Conclusions: Triad VLC denture material had superior transverse strength and surface hardness than conventional denture base acrylic resin, but showed significantly greater staining than the acrylic resin material.

42-021. Hayakawa, I. et al. Properties of a new light polymerizing relining material. Int J Prosthodont 3:278-384, 1990.
Purpose: To evaluate a newly developed light-polymerized relining material.(Eporex-R)
Discussion: The material was evaluated for its degree of adhesion between the new material and an existing denture base, the fit of the relined denture, the reinforcing effect of lamination on the denture base resin. The relining procedure is also described.
Conclusions: The physical properties showed lower values for bending strength than conventional resins, but laminating the denture base and reline material increased the plasticity and the toughness. The fit of the relined denture was similar to that of the autopolymerizing resin, and a strong adhesion to the denture base was achieved when the light activated bonding agent was used.

Literature Quiz - Section 42 (Acrylic Resins
I.   Name five ideal characteristics that a dental acrylic should posses?

1.  

2.  

3.  

4.  

5.  

 

II.   What acrylic resins are available today and how do they differ?

 

 

 

III.  What effect does a rapid curing technique have on the denture bases?

 

 

IV.  What is heat released stress and what factors have been found to contribute to heat released stress?

 

 

V.   What type of reported oral tissue reactions have been associated with acrylic resin prostheses?

 

 

 

VI.   What materials have been used in the coloring of acrylic resin?

 

 

 

VII.   How does relining effect the accuracy and stability of the maxillary complete denture when processed by:

1. Heat curing?

2. Autopolymerizing?

3. Light activation?

 

VIII.  Name four types of transitional joints reported superior to the traditional butt joint when repairing an acrylic base?

