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Introduction
A biomaterial is any substance to fix the defects, repair 

or replacement of defective organ in the body. Over the past 
thirty years, a new field of materials science has emerged as 
biomaterial. It is a result of development and the integration of 
various branches of materials (metals, composites, ceramics and 
polymers).These materials are synthetic (synthetic - mineral 
or organic) or natural which have been designed and made 
to work and fix defects in the organism (mostly men). One of 
the familiar and experienced biomaterials is dental materials 
(mercury compounds) for dental fillings. In this way, industries 
related to biomaterials, gradually emerged over the last thirty 
years, especially in United States of America, and now has 
allocated a huge number of world trade (about 70 billion dollars 
a year), which more than 700 companies are involved in it. A 
very important point is that, these materials are sold very low 
in volume but at high price, and are considered as strategic 
products. In this paper, we try to investigate application of these 
biomaterials in dentistry [1-3].

Polymers
Today, the use of polymers is widely spread in dentistry. With 

the advancement of material science, new materials produced 
have properties similar to natural biomaterial. One of the most 
common cases is the use of polymeric base material in complete 
and partial denture. In addition, denture soft liners, resin 
cements, pit and fissure sealants contain polymer. Polymers 
used for denture base includes: Vulcanite, Celluloid, Phenol-
formaldehyde (Bakelite), Polyvinylchloride (PVC), Poly methyl 
methacrylate (PMMA) [4,5].

 

 
Despite the introduction of new materials for denture base, 
PMMA is still preferred for both types of dentures. The 
advantages that led to consider PMMA as the most common 
polymer include: low cost, low weight, great beauty, low 
solubility and low water absorption, possibility of repairment 
convenient and easy processing. One of the weaknesses of this 
polymer is clinical failure and fracture due to Impact forces or 
fatigue. To resolve this problem, it has tried to increase flexibility 
and strength of this matter, for this purpose, this material has 
combined with substances such as Copolymer and a variety of 
glass and metallic fibers and nanoparticles [4].

Another example of the use of polymers is related to use in 
tissue engineering and dental structures regeneration. In dental 
implants which are the most common method of replacing lost 
teeth, to avoid biological and mechanical failures, we need to 
have a certain amount of bone in the tooth socket. In one study 
on eight human cases, they found that the use of poly (lactic-
co-glycolic acid) (PLGA) before replacing metallic implants can 
improve and repair the alveolar socket [6-8].

Another use of polymers in tissue engineering is using them 
as delivery vehicles in which by incorporating regenerative 
factors (such as growth factors) with polymers, they are 
transferred to the desired location and they will be sustained 
release [8-10].

Ceramics
Ceramics are considered as a combination of metal elements 

and non-metallic materials such as, oxides, nitrides and silicates, 
and can be appear in two solid crystalline and amorphous 
(shapeless) solid, the second group is also called glass [11,12].
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They form hard, stiff, and brittle materials due to the nature 
of their inter-atomic bonding, which is ionic and covalent [13]. 
Ceramics have very good resistance against compressive stresses, 
but are vulnerable under shear and tensile stress [14]. Ceramics 
can be very translucent or opaque. This feature is dependent 
on their microstructure. That means that whatever amount of 
amorphous phase is more, they will be more translucent and 
whatever the amount of crystalline phase is more, they will 
become more opaque. Ceramics have many applications in 
dentistry. For example, they can be used as filler in the composite 
resins, glass ionomer, investment and porcelain cements [15].

Porcelains are biocompatible dental restorations that are 
made in the laboratory (restorations such as crown, bridge 
and veneers). The benefits of these compounds can include an 
excellent biocompatibility, being natural chemically, beauty, the 
dissolution and having high toughness [16,17].

Metals
Nowadays, metal-free dental sciences have been developed 

more rapidly, but the metals are still discussed in durable and 
long-lasting clinical applications [17].

Metals are elements that are charged positive ion in solution, 
and have allocated about 70 percent of its periodic table to itself. 
During ionization, metal releases its valence electron. Metal and 
user behavior off metals in dentistry depends on their features 
to create free positive and stable ions [18].

Metallic elements commonly used in dentistry are divided 
into two groups, noble and base metal. Base metal elements are 
a group of elements which will be oxidized when are heated in 
the open air and are cheaper compared with precious metals. 
These elements include titanium, silver, copper, zinc, indium, tin, 
gallium, nickel and cobalt [19].

Gold, platinum, palladium, iridium, rhodium, osmium and 
ruthenium are considered as noble metals. Their resistance to 
oxidation, tarnish and corrosion in heating and soldering and 
use in the mouth is excellent [20].

Gold alloy is one of metal alloys are used in dentistry today, 
which most of it includes the noble metals (gold, platinum, and 
palladium). Gold is one of the oldest materials used in dentistry 
that despite the emergence of new materials are still used in 
various fields of dentistry. High Biocompatibility, low corrosion, 
low accumulation of plaque and good marginal fit are considered 
as its most important feature. 

Their most important applications in dentistry include 
[21,22]:

1. indirect restorations (in lay and onlay(

2. post & core

3. crown (all metal and porcelain fused to metal (PFM))

4. Telescopic crown that is used as retentive elementin 
over denture.

5. Bridge

6. Frame work for removable denture

7. Implants

The use of gold alloys has developed in PFM restorations in 
the last 20-30 years, which, is due to the unique characteristics 
of the metal, such as resistance to bending and thermal 
expansion coefficient close to porcelain. In addition to dental 
restorations,some of the orthodontic wires and splints can also 
made by a gold alloy [21,22].

Composites
Composite resins are used to rebuild the tooth structure, 

change the color, contour correction and improvement of facial 
surface of the teeth beauty. Composites used in dentistry are 
composed of three main components organic (resin matrix, 
inorganic filler components and coupling agent) and other 
components [23].

The most common resins used are dimethacrylate (Bis-GMA) 
or urethane di methacrylate oligomers (UDMA). These resins are 
viscous fluid which monomers with low molecular weight such 
as triethylene glycol dimethacrylate (TEGDMA) to control the 
consistency of the dough materials are added to them. Recent 
materials are known with carbon-carbon double bond that 
after the reaction lead to the conversion of material to polymer. 
New monomers such as silorane reduce shrinkage and internal 
stresses caused by polymerization and increase the durability of 
the restoration [24].

Composites are classified according to size or type of filler 
components. In terms of filler components size, composites are 
divided into two categories: fine (with an average size of 0.4-
3 micrometers) and micro-fine (with an average size of 0.2-0.4 
micrometers) [25]. Based on the type of fillers, the composites 
are divided into two groups of microhybride and microfilled. 
Filler particles in microhybride are combination of fine and 
micro-fine. Micro-fine particles being among the filler Fine 
particles lead to pack and improve the properties. Microfilled 
composites have micro-fine filler particles with a large surface 
[26]. Coupling agents can also be used to create a strong bond 
between the inorganic fillers and r organic resin matrix [27].

The advantages of composites include beauty, bonding 
to tooth structure (by micro mechanical-band), the ease to 
repair, reducing the need for extensive preparation of tooth 
surfaces (unlike Amalgam), reducing the mercury release in the 
environment and reducing mercury exposure for dentists and 
reducing corrosion [28].

Some of the disadvantages of composites include: 
polymerization shrinkage, secondary caries due to marginal 
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leakage, the need for high skills and high technique sensitivity, 
time-consuming, urgent need for isolation and the restoration 
location is completely dry, the risk of chipping and low toughness 
[28].

Conclusion
Biomaterials refer to a substance with synthetic or natural 

origin, which is used to improve, treat, heal or replace tissues 
of living organisms. Today, biomaterials are widely used in 
dentistry. Biomaterials used in dentistry are divided into four 
general categories of polymers, ceramics, metals and composites 
which were studied in this paper.
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