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ABSTRACT  

Introduction: This article gives a brief history of dental ceramics and discusses recent research targeted at 

improving ceramics for clinical usage, evaluating and selecting them, and, most importantly, their clinical 

performance. It has been discovered that there are strong scientific and collaborative grounds for continuing to 

study and enhance dental ceramic systems. 
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INTRODUCTION. 

The materials that dominated these 

key historical periods gave rise to the names 

Stone Age and Bronze Age. As a result, the 

current era, which is witnessing an ever-

increasing array of ceramic materials for 

industrial or biomedical applications, could 

be dubbed the "Ceramic Age" [1]. 

At a time when tooth colored 

substitutes were manufactured of ivory, 

bone, wood, animal teeth, or pricey removed 

teeth obtained from human "donors," 

ceramics were first successfully employed in 

dentistry in 1774 [2,3]. Ceramic materials 

that specially developed for medical and 

dental use are termed bio ceramics [4,5]. 

The natural appearance of dental 

ceramics is well-known, as well as their 

long-lasting chemical and optical qualities 

Dentists, on the other hand, have been 

skeptical of ceramic restorations' structural 

lifespan, possible abrasivity and fit. It was 

unsurprising that contemporary dental 

ceramics research focused on clinical 

survival, wear response, and fit [6]. 

These worries have had a direct impact 

on the development of new ceramic 

materials and laboratory processing 

techniques.  

Following a brief historical overview, the 

focus of this review is on recent 

advancements in the proper use of dental 

ceramics and, more significantly, how they 

perform clinically [7]. 

OVERVIEW 

Although the frequent use of ceramics in 

restorative dentistry is a relatively new 

phenomena, the search for a long-lasting and 

aesthetically pleasing material dates back 

thousands of years.  

Throughout history, most civilizations 

have recognized teeth as an important facial 

structure for health, youth, beauty, and 

dignity [8]. 

Physical and functional issues, as well as 

psychologic and social disturbances, result 

from the loss of dental structure, particularly 

missing anterior teeth. 

Despite the fact that dental technology 

existed in Etruria as early as 700 BC and 

during the first century BC of the Roman 

Empire, it remained largely neglected until 

the seventeenth century [9]. 

Human teeth, animal teeth carved to the 

size and shape of human teeth, ivory, and 

eventually “mineral” or porcelain teeth were 

all candidates for artificial teeth in the 18th 

century [10]. 

Ceramics immediately solved the 

problems of stained, decayed and terminally 
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malodorous dentures. While initially prized 

for their hygienic qualities, early ceramics 

did not faithfully replicate optical 

characteristics of natural teeth and were 

awkward to fit as prosthetic replacements. 

The majority of advancements in dental 

ceramics over the next 190 years were 

connected to aesthetics, particularly in terms 

of translucency and production processes for 

dental treatment. Dental ceramics for routine 

fusion onto metal substructures were 

developed in the 1960s, considerably 

expanding the use of ceramics [11]. 

Giuseppangelo Fonzi introduced 

individually molded porcelain teeth with 

inserted platinum pins in Paris in 1808. 

These teeth were dubbed "terro metallic 

incorruptibles" by Fonzi and their esthetic 

and mechanical adaptability revolutionized 

prosthetic dentistry [12]. 

The enameling of metal denture bases 

was documented in 1723 by Pierre Fauchard 

in his seminal publication "Le Chirurgien 

Dentiste," despite the fact that it did not use 

feldspathic porcelains. Fauchard is credited 

for discovering the possibilities of porcelain 

enamels and started research into using 

porcelains to mimic tooth and gingival tissue 

color [13]. 

The tight collaboration between dentists, 

dental materials scientists, and ceramic 

engineers has been a persistent historical and 

current trend in dental ceramics.  

Based partially on engineering 

approaches drawn from the analysis of 

clinically unsuccessful restorations and 

partly on improvements in dental cements 

and adhesive dentin bonding, significant 

future improvement in the clinical usage of 

ceramics appears probable. 

Concerns over the biocompatibility of 

dental alloys, the aesthetic limitations of 

metal-ceramic systems, and the added cost 

and complexity of metal framework 

fabrication are the main factors motivating 

continued research into ceramic restorations.  

Metal-ceramic ceramic restorations have 

been widely used in dentistry for decades 

because of its great fatigue resistance, 

outstanding and long-lasting aesthetic 

appearance, and superior biocompatibility 

[14]. 

Design, size, and dimensions of clinical 

restorations vary substantially, and not all 

ceramic materials can be used for all 

indications.  

Many restorations are planned using 

appropriate software and milled out of 

blocks or discs, thanks to the growing 

relevance of digital dentistry and 

CAD/CAM fabrication [15]. 

Because of their natural aesthetics, high 

translucency and outstanding compatibility 

all-ceramic materials are ideal for intraoral 

restorations. They are also resistant to 

discoloration, plaque accumulation and 

wear.The following are examples of clinical 

indications: 

*veneers are used to conceal or cover 

flaws or discolorations in the front teeth, 

primarily in the upper jaw. 

*inlays and onlays are used to repair 

posterior teeth with occlusal and proximal 

cavities, as well as to replace insufficient 

composite or amalgam fillings. 

*crowns to restore an entire tooth both in 

the anterior and posterior region 

*fixed partial dentures (FPDs) to replace 

one or two missing teeth in the anterior or 

posterior region 

Glass ceramics, particularly lithium 

disilicate reinforced materials as IPS e.max 

CAD (LD), are recommended for the first 

three indications due to their excellent 

mechanical strength and aesthetic 

characteristics [16]. 

Dentin/enamel bonding and a resin-based 

cement are typically used to lute these 

restorations. Long-term clinical success has 

been demonstrated with lithium disilicate 
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glass ceramics. 

After five years of clinical service, 

lithium disilicate veneers, inlays/onlays, and 

crowns had a survival rate of 95 %–97 %, 

according to comprehensive meta-analyses 

[17]. 

Monolithic zirconia materials are ideal 

for crowns and FPDs because they have two 

or three times the flexural strength and 

fracture toughness of glass ceramic 

materials. This allows for the production of 

crowns with a smaller thickness [18]. 

A meta-analysis found that zirconia 

crowns and FPDs had a five-year survival 

rate of 98% and 90%, respectively, for 

zirconia crowns and FPDs [19,20]. 

However, clinicians remain concerned 

about the structural longevity and 

predictability of ceramic prostheses and the 

observation that most dental ceramics 

become abrasive toward opposing dentition.  

Therefore, fracture and wear behavior 

also have been key focuses in recent 

developmental research. 

The occlusal-contact wear of fixed dental 

prostheses and natural teeth is a hot topic, 

because the wear resistance of the restorative 

material and enamel should ideally be equal 

[21] to avoid persistent stomatognathic 

system damage.  

Even so, tooth wear is a continual, 

multifaceted process that is influenced by 

mechanical, physical, chemical, and 

biological variables. 

Many studies have attempted to simulate 

the long-term use of dental materials in 

mouth-motion simulators by applying cyclic 

loading regimens between 50 and 500 N, 

with or without sliding-motion, to evaluate 

the effect on the restoration showing 

abrasion patterns, surface defects, or crack 

formation up to fatigue damage. 

Dental ceramics research is divided into 

three categories:  

(a) studies devoted to a better 

understanding of microstructure / processing 

/property relationships, as well as clinical 

behavior and laboratory testing of current 

ceramics and metal-ceramic systems;  

(b) studies devoted to incremental 

improvement of existing ceramics through 

the application of post-fabrication surface 

treatments, microscopic imaging, and other 

techniques; and  

(c) studies devoted to the incremental 

improvement of existing ceramics through 

the application of post-fabrication surface 

ceramic of the future. 

It's possible that developing a viewpoint 

on advanced materials and processes with an 

eye on future research agenda is far more 

significant. 

Subcritical crack growth (SCG) and 

cyclic fatigue have been associated with the 

degradation of the mechanical properties of 

ceramics in the oral environment[22] 

In a humid environment, SCG refers to 

the slow and steady propagation of cracks 

under strain caused by chemical corrosion at 

the crack tip. In a humid environment, SCG 

refers to the slow and steady propagation of 

cracks under strain caused by chemical 

corrosion at the crack tip.  

These effects may cause restorative 

failure at lower stress values than those 

observed in experimental fast fracture, as 

well as affect failure patterns. Cracking, 

chipping, and catastrophic fracture have all 

been recorded as mechanical failures of 

ceramic prosthesis in the clinic. Given the 

brittleness of ceramics, it is hardly surprising 

that prosthetic failures do occur [23]. 

All of these fissures have the potential to 

cause serious harm or irreversible failure. 

Contact damage causes chipping fractures, 

which separate at least part of the veneer 

from the core. Through-thickness fractures 

can divide a prosthesis in two, originating 

from the occlusal or cementation surface 

beneath the contact, or from the margins or 
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connections. 

The configuration of the ceramic 

prosthesis should be emulated with a 

multilayer structure, and the conditions of 

the oral environment with cyclic fatigue, in 

order to perform clinically relevant 

laboratory investigations [24]. 

 

 

 

 

. 

          CONCLUSIONS 
 

1.Occlusal wear occurs to varying 

degrees in natural teeth, crowns, and fixed 

dental prostheses that are used to replace 

them. 

2.Because ceramic-based materials 

are brittle, wear facets could be a source of 

crack initiation and propagation. 

3.Oral environment offers 

unfavorable conditions for the survival of a 

ceramic prosthesis, including the presence of 

cyclic masticatory forces and humidity. 

4.The physical mechanisms of 

fatigue in ceramic restorative materials have 

not been well documented in the dental 

literature.  

The widely held belief, which stems 

from fundamental materials science 

research, is that fatigue is caused by 

chemically accelerated, rate-dependent crack 

formation in the presence of moisture. 

5. Monolith structures are more 

resilient than their veneered counterparts. 

Zirconia is the most fatigue-resistant of the 

current dental ceramics 
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