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ABSTRACT: In the past, the ingredients used for the denture bases were formaldehyde of vulcanite, celluloid 

& phenol. Around 1930's, acrylic resins were brought into dental work. There are other disadvantages of 

acrylics, such as residual monomer sensitivity, weak mechanical resistance, low fatigue power, fragile on 

contact, weak heat conductors, low stiffness, strong thermal expansion coefficient, thermal shrinkage, bad 

color consistency of self-curing resins, porosity, craziness, warpage, poor metal and porcelain adhesion and 

mechanical retaining criteria. But they are also the most commonly used products of the denture foundation 

to date. The aim of this literature review was to examine the established works on denture-based resources 

for the manufacture of full dentures and provide historical context, current status, and potential perspectives 

on evolving technologies to the reader. The analysis of many dentures provides an overview of the various 

developments in this field. The polymers, particularly the acrylic resins, are constantly changing and the 

materials of choice after being in this field more than 65 year. 
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INTRODUCTION 

It is assumed that dentistry as a specialty started in Egypt about 2990 BC. As humanity 

advances, the quantity and consistency of usable resources have been optimized constantly, 

rendering it biologically possible to exploit and technologically regulated to produce a 

prosthesis that is practically efficient and appealing in appearance. Denture base substance 

development has revolutionized the dental substance sciences[1]. 

1. History of Denture Base Resins: 

History Competently crafted dentures[2] remained produced as initial as 700 BC and 

“Talmud” a set of Hebrew records in 350-400 AD stated gold, silver, and wood teeth were 

created. It is assumed that the first dental prosthesis[3] was created about 2400 BC in Egypt. 

Dentures were scarcely known during medieval periods, when mounted they were handmade 

and bound in place with silk strings. Many that carry total dentures needed to wash them 

earlier feeding. Better and inferior teeth matched badly, so steel springs were tied together. 

By the eighth century, with the aid of screws, the Japanese made wooden dentures from 

sweet-smelling plants such as cherry and natural teeth. George Washington, the future 

president of the United States always had a collection of wood-made dentures.  

The drawback was because of heat, they were difficult in terms of hygiene. By measuring the 

hippopotamus or ivory single arches in the teeth of the human person, Pierre Fauchard has 

created protheses. The dimensional constancy was greater than wood; but it stayed artistic 

and hygienic. According to Guerini, a more successful technique of impression was created 

by Pfaff (1755), dentist of Frederick the Brilliant. Tomes described his own innovation as a 

proprietary machine which he believed had avoided the use of pigments.  

Ivory tooth bases and oral prothesis teeth are reasonably durable and have aesthetic and 

hygiene benefits over wood or bone. In 1795 John Greenwood began to use denture gold 

bases. Gold was typically alloyed with silver in 19 to 21 carats and teeth attached to it. Alexis 

Chateau was the 1st to manufacture dentures crafted from porcelain. The positive factors are 
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that it could easily be formed, that the relationship with the basic materials was ensured, that 

it was durable, that there was minimal water supply, smooth surfaces after glazing, less 

porosity, more soluble and could be coloured. Giuseppangeio Fonzi invented porcelain teeth 

in 1808, individually boiled, which were connected with the tooth foundations by the thin 

platinum cord. Charles Goodyear developed a formula for rubber manufacture in 1840, and 

Nelson Goodyear patented a technique for producing strong rubber or in 1850. In 1855 

Loomis created the first artificial teeth porcelain denture. In the world of dentistry white was 

considered to be the most respectable and good citizens. The strong presence of vulcanite 

may have been a solution to the difficulties faced by the dentist in the manufacture of 

prothesis and was considered to be the primary ingredient in denture for 76 years to come. In 

1850 CF Harrington used the foundation of tortoise shells as the first substitute for 

thermoplastic dentures. 

 In 1850, Edwin Truman used Gutta percha as a foundation for the dentures but it was brittle. 

Alfred A Blandy dentured iron, bismuth, and antimony out of a lower fusion alloy in 1857, 

but this was never accepted. P.D.-P.D. Bean developed casting method. Carroll suggested a 

casting process for aluminum bases in 1889. The first synthetic plastical moulding product 

was awarded to John Wesley Hyatt, who became cellulose nitrate, widely referred to as 

Celluloid that as long ago as 1871 has been used as the basic prothesis material. In 1910, Dr. 

Leo Bakeland developed formaldehyde phenol resin, easily accessible but lacking color 

consistency. He had acquired both Ni-Cr and Co-Cr. Haynes in 1906 but they only gained 

attention after 1936.  

During 1929, mixtures were formed of polymerized vinyl chloride and vinyl acetate. The 

reaction of glycine and phtalic anhydrite in 1934 contributed to the formation of resins. Rohm 

and Hass published PMMA in the form of a translucent surface in 1935, and it was released 

in powder form by Du Dout De Nemours in 1937. The first plastic acrylic form was available 

under the name vernonite. In 1938, Wright scientifically tested methyl methacrylate and 

noticed that it meets nearly all the criteria of an appropriate denture dishonorable physical. 

The styrene Polymer developed by Charles Dimmer, vinyl acrylic copolymer and 

polystyrene, were used throughout 1947 as denture basics. Nylon was used as a denture base 

substance in London in the 1940s, Owing to its poor capacity to withstand oral stresses, 

denture base inflammation effects from moisture absorption has been absolutely 

unsatisfactory. 

 In 1950, Earl Pound identified the tinting of base materials for the acrylic resin denture. The 

polymethylmethacrylate content was split into two forms depending on the activation 

process. Enabled fire, and enabled chemically In 1969, Masamishinishi reported initially the 

use of microwave energy in a 401-watt microwave oven for 2.6 minutes. Subsequently, in 

1984, Kimura conducted work on the microwave resin effects. During the polymerization of 

room temperature dentures in 1948, chemical activators were used. Which have also been 

named cold-curing, self-curing. In 1956, the Asternal Company invented the use of acrylic 

self-curing resins as a basis of tooth decay, but due to its difficulty, A material of choice was 

never known as a permanent denture basis. The heat-curing dentures displayed major 

improvements in contour after heat-curing method had fixed them. PMMA resins were 

grafted by chemists in 1960, demonstrating an improvement in impact tolerance. 1980 saw 

the launch of poly-sulphonyl.  

In 1987, DENTSPLY International developed a form of acrylic resin utilizing visible light for 

polymerization, removing the essential for beeswax, flagon boil outs and other traditional 

procedures. Founded in 1963 as a fluoropolymer, acetal began to be used in 1973. Nylon 

related material is commonly used. To provide greater strength, elastomeric resins[4] can be 
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applied to resin polymer formulations and can be filled with crystal threads. The application 

radiopaque crushed crystal to transparent polymethylmethacrylate culminated in more 

optically translucent mixtures than commonly produced pink denture bases. Adjustable 

dentures paired with Cast Partial Framework; the all-flexible partial model is a good 

replacement. 

2. Original Era of Denture Dishonorable Resin: 

In order to enhance the physical and mechanical properties, various forms of fibers have been 

applied to acrylic resin, some of them is given below. 

2.1.Reinforced Resins: 

It is two type one is high impact resin and another is fiber reinforced[5]. 

2.1.1. High Impact Resin: 

Reinforced rubber particle MMA grafted to strengthen PMMA bonding. They are so-called, 

and therefore recommended to patients who lose their dentures on a regular basis, due to their 

higher impact strength & exhaust property Senility, parkinsonism. The same as heat-healing 

resins are available as a system & package powder-liquid.  

2.1.2. Fiber Reinforced Resin: 

Poor effect power & poor fatigue tolerance is a key issue for PMMA. A research by Johnston 

et al reveals that after a few years of processing, 70 per cent dentures crack. A mixture of 

fatigue and impact is frequently associated with Maxillary fractures (when they fall 

unintentionally on hard surfaces), while 82% of jaw fractures result in impact. The most 

common midline fractures. Fiber strengthening results in an improvement in intensity of 990 

per cent over unreinforced. There are different kind of reinforcement resin are present 

depending upon the material used, some of them is given below. 

 Metal Fiber Strengthened: 

Not often used as a result of the unaesthetic, expensive, fragile, and vulnerable adhesion of 

wire and acrylic resin & metal. The usage of metal fibers of maximum lengths provides the 

strongest reinforcing[6]. 

 Carbon Fiber Reinforced: 

Throughout packing, carbon fibers[7] are mounted. Carbon graphite fibers are anisotropic 

and give the greatest dental base resin stability with respect to bending strength and bending 

characteristics when placed longitudinally but are randomly oriented because of the problems 

in centralizing the fibers. Carbon graphite fibers are accessible as-cut, straight, knit, braided 

& tubular yet braided fiber tubes provided. 

 Polyethylene Fortitude Armor-plated: 

Multi-fibred polyethylene strands are censored to 60 mm in span and are inserted into resin 

during packaging. We grow composite anisotropic properties. It has full effect power and 

elasticity modulus but no noticeable improvement in flexural properties. Transverse strength 

often decreases smelly, but transverse strength increases with Triad VLC resin if 

polyethylene fibre strengthening is achieved. 

 Linear Polyethylene Fibers: 
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Continuous longitudinal fiber shapes have optimum energy for both maxillary and 

mandibular bases[8]. Strengthening is accomplished by horizontal fibres in the front part of 

the labial flange as maxilla fractures occur mostly in a medium line in the area directly 

behind the central incisors on polished palatal surfaces, with the palate being laterally 

reinforced to a minimum. Reinforcement consisting of three fiber layers by using Pre-preg 

methodology. High pain emerges in mandible in second area & fracturing happens in central 

zone. On the right corner of the ridge under the rough surface, the base of the jaw is lined 

with fibres. The main reinforcing factor is the fibers in the horizontal plane in the arch around 

the dental arch between the two exterior layers. 

 Glass Fibers: 

The parallel fibers are continuously strong and stiff, in one direction, while the random fibres 

have similar characteristics in all directions. Incessant fibers have larger stability over 

chopped fibers because it is difficult to put continuous fibers in weak areas of the denture and 

voids are created inside Owing to weak resin impregnation and shrinkage of polymerization, 

the fibre-polymer matrix network strengthens its isotropic mechanical properties by cutting 

the fibers with denture based acrylic resin. In conjunction with injection molding method, 6 

mm sliced glass threads with 6 per cent fiber aid in improved transverse resistance, elastic 

modulus & impact power. Fig. 1 is showing the image of glass fiber[9]. 

 

Fig. 1: Glass Fiber 

2.2.Hypoallergenic Resins: 

In allergic patients, hypoallergenic denture base materials show slightly lower residual 

monomer content than PMMA and therefore Serve Poly Methyl Methacrylate as alternatives. 

In phthalate products the water solubility is higher than PMMA. Light-activate indirect resin 

containing PMMA-hypersensitive patients with methane di-methacrylate. These plastics are 

not necessarily risk free, but unfortunately.[10]. 

2.3.Resins with a Chemical Structure Modified: 

Inclusion of hydroxy-apatite plasters improves breakage durability. Inclusion of aluminum 

fillers enhances flexural asset and that may contribute to further patient satisfaction. The 

powder to liquid ratio of 2.3:1.01 was found to be the optimum relationship for mixing the 

material for full formational efficiency.3 per cent quaternary ammonium compound 

polymerized with liquid. Including 12-15 percent of many derivatives with moreover uranium 

or bismuth or 36 percent of an organ-zirconium complex provides aluminum-equivalent 

radiopacity. Including Triphenyl Bismuth is a potential modern radiopacity addition. Rawls 
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HR et al observed that PMMA cytotoxicity was significantly increased by the addition of 

Triphenyl Bismuth, presumably due to decreased monomer conversion. However, 

cytotoxicity was decreased while processed in liquids, and Triphenyl Bismuth was a 

radiopacity denture resin additive, there is a high degree of safety. 

2.4.Thermoplastic Resins: 

Another process, which heat-softened and eventually applied a fully polymerized base 

material, opened a new chapter in the production of dental products. There are also 

similarities of thermoplastic resins over traditional powder-liquid processes. They deliver 

outstanding esthetics with colored materials for the tooth or skin, which are really convenient 

for the user. These are highly robust, prevent unravelling of thermal polymer, they have high 

durability, good crawling confrontation, admirable attire and solvent confrontation. They are 

not porous and they are not bacterial, although not porous, they also contain a small amount 

of moisture that makes them safe from gums. Their weight is indestructible, lightweight & 

strong. Since of very little to no monomer material, thermoplastic mastics provide a healthy 

another to traditional resins. Through repressing the regeneration, they can even be relined & 

restored. These involve nylon, acetal thermoplastic, acrylic thermoplastic & polycarbonate 

thermoplastic. 

CONCLUSION 

The change from natural to synthetic resin products in the production of toothpastes shows 

the extent of growth. Worker-led work has fostered the basis of potential awareness and it can 

be expected that the relentless hunt for denture-based products with suitable quality will still 

begin. The potential to manufacture full dentures using computer-aided technologies provides 

endless opportunities for the future of schooling, science, and clinical practice. The broad 

developments in denture base resins have produced positive outcomes. Today several 

drawbacks have been solved of the poly-methyl methacrylate denture base resins. So it’s 

likely to be more innovative technologies in the future, to offer patients more diagnosis and 

care. Dr Walter Wright and Vernon Brothers invented acrylic resins at Philadelphia. Acrylic 

was published in 1937 as translucent plastic, then in 1938 as acrylic paint. In 1941, Dentures 

made from them by 96 per cent. Polymethacrylate is now, thanks to its excellent appearance, 

The most commonly used denture base material is simplicity of manufacture, repair and 

efficiency. 
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