
4

JBR Journal of Interdisciplinary 
Medicine and Dental Sciences

J. Interdis. Med. Dent. Sci. (2023) 6(1), 04–06

Different Surface Treatments Effects on 
the Colour Stability of Various Dental 
Porcelains

Introduction
Because of its benefits of biocompatibility, endurance, durability, and outstanding aesthetic 
qualities with long-term usage, porcelain has emerged as a key component in restorative dentistry. 
Natural teeth are similar in their translucency, colour, and intensity to porcelain materials. As a 
result, restorations for healthy living might have a glazed-porcelain surface texture that resembles 
individual teeth. Sometimes porcelain restorations need to be adjusted, which results in the 
porcelain’s glazed surface breaking. Unglazed porcelain surfaces can aggravate gingival tissue, 
collect plaque, exacerbate surface stains, and wear down the opposing teeth excessively. It is 
necessary to reglaze or polish the roughened surface. Numerous researches on polishing and 
completing dental ceramics have been published, but few have examined the efficacy of various 
polishing methods for more recent forms of dental porcelain, such as Mark II porcelain blocks [1].

The surfaces of a ceramic restoration usually require thorough intra-oral polishing since the final 
occlusal correction must be accomplished after cementation. Since a glazed surface is optimal, 
small imperfections in the porcelain surface may be fixed in clinical settings by polishing rather 
than reglazing [2]. One crucial clinical criterion for assessing new porcelain is its stain resistance. 
The American Dental Association (ADA) specification no. 69 for dental porcelains for all ceramic 
restorations contained a subjective method of evaluation. Consistent colour assessments can be 
obtained from colour measurements made using a colorimeter. The Commission Internationale 
de’lEclairage (CIE) Lab Color System, a system the CIE devised in 1978 for describing colour 
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based on human perception, is frequently used 
by colorimeters to describe colour [3].

Three attributes—L*, a), and b)—are added to 
the perception of colour by the CIE Lab colour 
system. L) Denotes the brightness variable 
and is inversely proportional to Munsell Color 
System values. The chromaticity coordinates a) 
and b) relate to the red-to-green-to-yellow axis 
and the blue-to-yellow-to-blue axis, respectively. 
The corresponding numerals help to establish 
numeric correlates for hue and chroma even if 
they are not direct correlates to these properties. 
A positive a) value corresponds to a color’s 
degree of redness, whereas a negative a) value 
corresponds to a color’s degree of greenness. In 
contrast, a negative b) number reflects how much 
blueness there is in an object, whereas a positive 
b) value indicates how yellow it is. Because it is 
effective at identifying subtle colour changes, 
the CIE Lab method for measuring chromacity 
was used for the current investigation to record 
colour differences [4]. Despite its drawbacks, the 
quantitative examination of colour differences 
(DE) with a colorimeter provides benefits 
including reproducibility, sensitivity, and 
objectivity. In theory, no colour variation will 
be visible after a material has been exposed to 
the test environment if it is totally color-stable or 
uncolored (DE Z 0). Numerous researchers have 
identified various colour difference thresholds 
over which the human eye may detect and 
accept a colour shift. Visually unnoticeable and 
therapeutically tolerable is a DE score of 3.7 [5]. 
The majority of previous research on the colour 
of porcelain materials focused on how age, several 
firings, and the thickness of opaque and dentin 
porcelains affected the colour of the materials. 
Overabundances of composite resin materials 
were used to investigate the effects of staining 
agents on colour stability. The few research 
that has looked into the stainability of dental 
porcelain materials has a dearth of information. 
The effects of various polishing techniques and a 
staining agent on the colour of dental porcelains 
have not, however, been the subject of any 
investigations. This in vitro study’s objective 
was to assess the stainability of feldspathic 
and low-fusing porcelain materials, to which 
glaze, various polishing procedures, and their 
combinations have been applied. In this study, it 
was hypothesised that the use of various polishing 
procedures would affect how stain-resistant 
certain porcelain materials are. These were some 
of the limitations of the current investigation 
[6]. While porcelain restorations often have 

variable forms with convex and concave surfaces, 
the specimen surfaces were flat. The majority of 
the time, extra oral assessment specimens are 
monochromatic, evenly transparent, untextured, 
and lit optimally [7]. Conversely, teeth are 
multicoloured, irregularly transparent, textured, 
and seen intraorally in ambient illumination. 
Additionally, teeth are clinically framed next to 
one another with variable levels of translucency 
and polychromaticity. Additionally, it could 
be challenging to use the polishing techniques 
examined in this study in a therapeutic setting. 
Thermal cycling and abrasion are other variables 
that could have an impact on how much the 
overall colour changes. Future research should 
take this into account [8]. As a result, nothing is 
known about how various polishing methods and 
procedures affect the colour stability of porcelain 
materials. To assess how a newer variety of dental 
porcelains’ colour changes, more research is 
required [9].

Conclusion
After storing four porcelain materials in a coffee 
solution for 48 hours, the stain resistance of each 
was assessed. The following results were reached 
within the constraints of this investigation.

Feldspathic and low-fusing porcelain materials 
treated to the various polishing procedures 
examined showed significant variations in colour 
change (P < 0.05).

The Ceramco III porcelain was found to be less 
color- stable than the Mark II, Matchmaker 
MC, and VMK 95 porcelain materials [10]. 
The Ceramco III porcelain material showed the 
greatest colour variance. It was determined that 
these differences were significant t (P < 0.05). 
For all of the examined porcelain materials, 
glazed specimens showed less colour change than 
polished ones. DE values were shown to be at an 
acceptable level for all of the porcelain materials 
evaluated using glazed and polished specimens 
with various polishing techniques  (1 < DE < 3.7).
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