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Abstract  

Art is the expression of an idea of imaginative or technical skill used in the creation of artworks. The product of 

art conveys a message, moods, symbolism for the viewer to interpret. The creation of art requires skill or craft in 

its production. The practice of visual art encompasses, sculpture, textile, painting, graphics design and ceramics. 

Porcelain/Ceramic is defined as a milled inorganic refractory material (including porcelains, glasses, ceramics, 

and glass-ceramics) that has been formed, fired, polished. Ceramics is one of the most durable materials in art 

and innovation with its characteristic quality of high resistance to heat pressure and chemical attacks (liquid & 

gas), extreme hardness, excellent electrical insulation. This unique quality is responsible for why ceramic 

material is actively used for restoration in dentistry. Dental restorations are treatments used to restore the 

function, integrity, and morphology of missing tooth structure resulting from caries or external trauma as well as 

to the replacement of such structure supported by dental implants. Ceramic used in restorations are indicated for 

most dental applications including:Veneers, Inlays, Onlays, Crowns, Bridges, Implant supra- and sub-structures 

and dental teeth. Dental ceramics a blend of art and science, since it works on the principle to beautify things 

and also restore the natural function of the teeth. The process of restoration is an art which attempt to preserve 

and repair architecture, painting, sculpture, or any other object of fine and decorative art whose condition has 

been negatively altered. This paper focuses on the examining the similarities and differences of production 

process that is done in both conventional ceramics (conventional with respect to a generally perceived idea of 

making ceramics in art and design) and dental ceramics. 
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Introduction 

 

Overview 

 

Dentistry is recognized as a blend of art and science, which works on the principle to beautify things and at the 

same time restore the natural function of the teeth which is no less than any piece of art.  A proof of Dentistry 

has been traced back to several years of life. The first living human on earth to practice dentistry was the 

Egyptians back to ancient Egypt during 7,500 B.C. There were more proofs of beauty and art lovers in ancient 

Egypt. They had contemplated a beauty as a sign of holiness. They tend to restore beauty and cosmetics as an 

aspect of spiritual nature. They had accomplished the first replacement of teeth, which became the forerunners 

of modern-day dentures and crowns.  
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Figure 1: image showing sitting of a new teeth 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Image credit: https://www.yourdentistryguide 

 

Currently, dentistry involves restoring the function in the original form of teeth , making the smile beautiful. 

Bringing back confidence in patients with their smile to others (as seen in Figure 2 below). The functionality of 

the treatment is vague with our the proper knowledge of the mechanism. Both the art and science are living 

proof of the vital essence. „A dentist is only a single person who creates something miraculous and significance 

to improve the health of the individual; who polishes the environment around us with their service is definitely 

an artist”. Ceramics in dentistry have been used for restorations, dental ceramics covers ceramic material  used 

by dental technicians to create bio-compatible lifelike dental restorations, such as crowns, bridges ad veneers. 

Dental ceramics posses a very good resistance to the compressive stresses, which is associated with 

mastication/chewing done the teeth. Ceramics posses surface hardness which is needed when used to replace a 

natural teeth. 

Figure 2: An Image showing Before & After Dental Ceramics 

 

https://www.yourdentistryguide/
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Image credit: www.shutterstock.com.1551804836  

 

The universal objective of dentistry is to maintain or improve the quality of the life of the dental patients. Many 

restorative materials used are metals, ceramics, polymers and composites. Ceramics and improved ceramics 

were introduced in order to solve specific problems or to increase restorative versatility. Ceramics materials 

have been in use in the dental world for a relatively long time. Several innovations like using zirconia to 

produce full-contour crowns has made dentists and technicians become more confident to indicate a ceramic 

material for crowns and bridges in the posterior region.  

The expansion in the range of indications to long-span fixed partial prostheses, implant abutments and implants 

has been made possible by the improvement in strength and toughness. Also, the digital technology contributes  

largely in this evolution for technicians and dentists. According to a recent survey,
1
 70% of full-service 

laboratories offer digitally manufactured restorations. (Helway 2015). Kelly et al 2011 stated that In 1987, 

Mörmann and Brandestini introduced a prototype machine that would capture a 3‐D image of a prepared tooth. 

They used 3‐D design software to develop a proposed restoration and then directed the computer‐aided milling 

of inlays and onlays from solid blocks of aesthetic, filled glass. 

 

Ceramics has been a part of human history since man learned to control fire and manipulate clay the earliest 

ceramics made by humans were pottery objects (vessels), figurines. Advancement were later made by early 

human to to apply glaze(which is a smooth glass-like, coloured and less porous coating) on object. Today, 

ceramics incorporate design and innovation while continuing to meet required needs. Ceramics now includes 

domestic products(ceramic sanitary ceramic inlay for teeth, ceramic knives) building products(ceramic tiles, 

water closet fittings), Industrial products(electric plugs, spare part of machines) and so on. Technically, 

ceramics are those things made from materials which are permanently changed when heated. For example, clay 

has chemically-bonded water in it which will cause it to slake down (disintegrate) when a dried clay object is 

put in water. Once heated (fired) to between 660⁰ and 1470⁰F (350⁰ and 800⁰C), the clay is converted to 

ceramic and will never dissolve again. When ceramic is used to make object, there exist little or no deterioration 

to the object over a long period of time as experienced with other materials like cement, fibre, metal and so on.  

Ceramics is a material that contains metallic and non-metallic elements (usually oxygen). These materials can 

be defined by their inherent properties; they form hard, stiff, and brittle materials due to the nature of their 

inter-atomic bonding, which is ionic and covalent. Contrast that to a metal; metals are non-brittle (display elastic 

behavior), and ductile (display plastic behavior). This is because of the nature of the inter-atomic bonding, 

http://www.shutterstock.com.1551804836/
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which is called a metallic bond. These bonds are defined by a cloud of shared electrons that can easily move 

when energy is applied. This is what makes most metals great conductors. Ceramics can be very translucent to 

very opaque.  

 

In general, the more glassy the micro-structure (i.e, noncrystalline) the more translucent it will appear, and the 

more crystalline, the more opaque. Many other factors contribute to translucency, e.g, particle size, particle 

density, refractive index, and porosity, to name a few. The raw materials used for ceramics production such as 

clay,silica or quartz, feldspar, high-grade magnesia, bauxite, silicon carbide and graphite are readily available in 

Nigeria. The conversion of clay material to ceramics can only be achieved with the application of heat at the 

required temperature. Ceramics is one of the most durable materials in art and innovation with its characteristic 

quality of high resistance to heat pressure and chemical attacks (liquid & gas), extreme hardness, excellent 

electrical insulation. This unique quality is responsible for little or no deterioration over a long period of time as 

experienced with other sculptural materials like cement, fibre, metal and so on. Technological development in 

the dental industry, particularly in the field of ceramic materials, enabled the production of metal-free 

restorations made up of all-ceramic materials (Bajraktarova-Valjakova et-al:2018).  

 

Dental ceramics 

 

All-ceramic materials can be used for manufacturing of all kind of single-tooth restorations such as veneers, 

inlays, onlays, crowns and posts; lithium disilicate ceramic can be used for production of 3-unit bridges (in the 

anterior and premolar region)Ceramics in dentistry are divided into three categories by composition 

(Bajraktarova-Valjakova et-al:2018). Dental porcelain (also known as dental ceramic) is a dental material used 

by dental technicians to create biocompatible lifelike dental restorations, such as crowns, bridges, and veneers. 

Evidence suggests they are an effective material as they are biocompatible, aesthetic, insoluble and have 

a hardness of 7 on the Mohs scale. For certain dental prostheses, such as three-unit molars porcelain fused to 

metal or in complete porcelain group, zirconia-based restorations are recommended (https://en.wikipedia.org/). 

Bio-compatibility is related to the behavior of biomaterials in various contexts. The term refers to the ability of a 

material to perform with an appropriate host response in a specific situation. Dental restoration is also known as 

dental fillings, or simply fillings. They are treatments used to restore the function, integrity, and morphology of 

missing tooth structure resulting from caries or external trauma as well as to the replacement of such structure 

supported by dental implants (a sample of ceramic crown implants is seen in Figure 3 in the text). A root canal 

filling, for example, is a restorative technique used to fill the space where the dental pulp normally 

resides.(https://en.wikipedia). 

Figure 3: Images of a single Ceramic Crown Implant 
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Imagecredit:https://en.wikipedia.org/& https://www.yourdentistryguide.com/crowns/ 
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For a long time, ceramic materials have been defined as compounds of metallic and non-metallic elements 

consisting of oxides, nitrides, carbides, and silicates . Most of the ceramics used in dentistry were primarily 

based on silicon that usually occurs in the form of silica (silicon dioxide), due to the silicon‟s high oxygen 

affinity or as silicates compounds. The increasing use of poly-crystalline ceramics (with no silicon in their 

composition), and the introduction of so-called „hybrid‟ ceramics imposed the need for a new classification 

system.  

Types of Dental Ceramic 

Today‟s dental ceramics may be roughly classified into four types: 

Traditional feldspathic (glassy), 

glass dominated, 

crystalline dominated, and  

crystalline.  

Feldspathic or glassy ceramics are the oldest and most used ceramics in dentistry they consist mostly 

amorphous(often called a matrix) glass with islands of a crystalline phase called leucite. Leucite makes the 

porcelain more opaque, stronger, higher fusing and create higher expansion upon heating. Feldspathic ceramic 

also contains small amount of metal oxides for coloring and flourescence to optimize their esthetic. Feldspathic 

ceramics wer used at one time for so-called porcelain jacket crowns but because of the low strength of these 

ceramics, porcelain jacket crowns had higher failure rates (https://pocketdentistry.com).  

Glass-dominated ceramics contains increased amounts of crystalline phase relative to the glassy ceramics; 

crystals may be leucite or flouroapatite. The increased crystalline phase gives the cramics higher strength but 

sufficient translucency to serve in esthetic applications. The increased strength allows the ceramics to 

occasionally be used for all-ceramics crowns that are not under excessive occlusal force. These materials cannot 

be used for posterior crowns or bridges. They are hoever, excellent choices for alloy-veneering ceramics  

(https://pocketdentistry.com).  

Crystalline Dominated Ceramics: these are composed, as their names implies mostly of a crystalline phase. The 

spaces between the crystals are occupied by an amorphous silica glass, and the two phases synergize to increase 

the strength ofthe ceramics substantially. The crystalline phase is generally spinel (MgAl2O4), Zirconia (ZrO2), 

Alumina (Al2O3), or Lithium disilicate.  Crystalline-dominated ceramics are nearly opaque and therefore 

cannot be used by themselves as veneers or as veneers on alloy. In contrast, they often serves as cores for the 

anterior or posterior al ceramic crowns onto which veneering porcelain (either glassy or glass-dominated) is 

added. Of the crystalline-dominated ceramics, the spinel-based ceramics have the lowest strengths, whereas the 

zirconia-aluminabased ceramics have the highest strengths (https://pocketdentistry.com). 

Crystalline Ceramics: these are the newest and strongest of the ceramics used in dentistry. These ceramics are 

formed from either alumina or zircinia that has been seeded, or “doped” with other ions such as magnesium or 

yttrium to optimize them for use in dental applications. Crystalline ceramics have no glassy phase and are 

opaque. They cannot serve as esthetic veneers o alloys ot teeth. However, as high-strength cores, they are 

plausible for use in nearly any other dental restoation, including some posterior crowns and bridges  

(https://pocketdentistry.com). 

Fabrication Process of Dental Ceramics Material 

The process involved in dental ceramics is the same as in conventional ceramics though some refer to general 

ceramics as craft art sometimes. Dental ceramics are materials that are part of systems designed with the 

purpose of producing dental prostheses that in turn, are used to replace missing or damaged dental structures. 

Zandinejad et al 2017 stated that the method of fabricating a dental restoration includes the initial step of 

providing a powder of a dental material. An amount of a binder is then selectively deposited onto the powder of 

the dental material to produce an unfinished layer of the dental material. Multiple layers of the dental material 

are then produced by continually providing a powder of dental material and selectively depositing an amount of 

a binder until a three-dimensional unfinished model is produced. The unfinished model is then separated from 

an amount of unaffected powder, and is sintered to produce a three-dimensional dental restoration having a 

functionally-graded structure. 

 

It is worthy of note to establish the fact that whatever the process of fabrication in both general ceramic art and 

dental ceramics, the material in use undergoes the basic ceramic processes which are listed below: 
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A. Refractory material composition. This involves selection of suitable material component having considered 

important details expected in the ceramics teeth, these details are  color, texture, maturing temperature and so 

on 

B. Shaping method which could be any of the following processes which are: 

 

1. Power/ liquid building: this condensation method incorporates building on a ceramics or metal cor(I.e. a 

mould) with a powder/liquid ceramic slurry with a brush or spatula by hand. The slurry is condensed by 

viberation to to remove excess liquid, which rises to the surface and is blotted by an absobeg tissue.  

 

2. Slip casting: this method of formation involves the creation of a porous core by pouring ceramic slurry into a 

pre-made dehydrating mould(P.O.P). the pre-made mould have the registered impression of the dental part, an 

exact replica is thus reproduces by the hardened slurry. 

 

3. Hot ceramics pressing: the hot pressed allowed recreation of dental fixture in wax. This technique is also 

called cire-pirdue (i.e lost wax technique) usually used in bronze and silver casting. For example, a crown 

impression taken with waxand pressed in a refractory mould, when heat is introduced and the wax melts off, the 

impression of the crown is registered in the refractrory mould Using the lost-wax technique, a plastericized 

ceramic paste is pressed into a heated mould 

 

4. Additctive and substractive computer aided design/computer aided manufacturing(CAM/CAM). this 

fabrication method expanded machineable ceramics by allowing scanning, designing and milling of either a full 

contured restoration or a single- or multi-unit framework by a computer. Today, two different CAD/CAM 

methods are used. The first is is also known as rapid prototyping, an addictive version in which an 

eletro-deposition of powdered material is applied layer by layer to a conductive die through an electrical current. 

The other (and more common) method is a substractive method in which a substructure of full-contour 

restoration is milled from a solid block of ceramic material 

 

C. Drying and firing Process : firing is an important step in ceramic fabrication without which a material cannot 

be called a ceramics material. This involves an application of  heat on the ceramics material to remove both the 

chemically and physically contained moisture. The ceramics is becomes further condensed through a process 

called “sintering”. sintering allows the fusion of particle‟s point. 

 

D. Staining: Ceramic can also be stained to show tooth morphology such as occlusal fissures and hypo-plastic 

spots. These stains can be incorporated within the ceramic or applied onto the surface. 

 

E. Glazing: Glazing is required to produce a smooth surface and it's the last stage of sealing the surface as it will 

fill porous areas and prevent wear on opposing teeth. Glazing can be achieved by re-firing the restoration, which 

fuses outer layers of the ceramic, or by using glazes with lower fusing temperatures; these are applied on the 

outer surface of the restoration in a thin layer. Any adjustments are then made with polishing rubbers and fine 

diamonds. 

 

Conclusion  

There is a relationship between dentistry and creative art especially ceramics. Both practices seeks to preserve 

and repair architecture, painting, sculpture, or any other object of fine and decorative art whose condition has 

been negatively altered. Although, materials like porcelain, ceramics, firing and processes are synonymous to 

both practices, technical application of humanly safe material, material composition and indepth knowlegde of 

dental processes differs. Helway 2015 states that the art and science of dental materials are constantly evolving 

to create more efficient methods of producing stronger and more esthetic restorations.According to Denry 2010 

et al the technological evolution of ceramics for dental applications has been remarkable, as new materials and 

processing techniques are steadily being introduced.  

 

Although there are similarities between the processes and and material between conventional ceramics and 

dental ceramics, there still exist some difference as regards to clinical expectations of the final product (i.e)of 

speciality of product. A ceramic artist is not saddled with the in-depth need for knowledge on how to  

replicates the natural shape of the patient‟s mouth while also keeping aesthetics in mind. The goal of a dental lab 

technician is to assemble an appliance that looks and feels natural in the patient‟s mouth. Dental laboratory 

technicians work with dentists to create corrective devices and prostheses for dental patients.  
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From the list of the duties of laboratory technicians that was listed above, the knowledge gap for an artist is 

being able to assemble appliances, know different types of instruments and their uses and being able to inspect 

defects, understand various materials as it relate to safety of use and so on. 

 

Recommendations 

The day to day practice of a ceramic art practitioner is the same as that of a dental laboratory technician.Since 

TVET (Technical and Vocational Education and Training) is an umbrella term to encompass education and 

training activities organised for the sole purpose of providing  provides knowledge and skills for employment 

in education and training, and a key purpose is preparation of youth for work. This takes the form of learning 

and developing work related skills and mastery of underlying knowledge and scientific principles. There is a 

need to bridge the gap of knowledge of practice in both dental laboratory technician and ceramic artist. The 

following condition are therefore recommended: 

 

 The curriculum should be upgraded to accommodate courses/profession that has inter-relevance of practice 

like that of the ceramist and the dental laboratory technician. 

 Specialized variation required for training of such programmes should be formulated and adopted. 

 Also, for better knowledge of a broad scope field like ceramics should be broken down into options of the 

relevant field so that students can specialize in the final year of their programme. 

 Emphasis on exposing student to different proffession of relevance should be done through 

interdisciplinary exposure. 
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