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Abstract
Objective: this study aimed to evaluate discoloration of two inorganic nanohybrid composite and an
organic modi�ed ceramic resin composite (ormocer) into two solution at different periods of time.

Methods: 60 discs of (admira fusion voco, tetric evoceram vivadet ivoclar , tetric N-ceram vivadent
ivoclar) were prepared with dimentions of (2mm x 5mm) and devided into three group (A ,B, C) Each
group of 20 specimens were randomized into two subgroups, one of them were immersed in coffee and
the other in cola for  1, 7, and 28 days of immersion. Color measurements were recorded every time period
using Vita Easy shade compact according to the CIE L*a*b* system and results were saved for
comparing .The ΔE values between the study time points were calculated.

Results: Admira Fusion x-tra showed the lowest ΔE variations (P < 0.01) at all periods of time comparing
with Tetric evoceram and Tetric N-ceram at both solution. Coffee caused higher discoloration at all
periods of time.

Conclusion: Staining beverages caused signi�cant discolorations for all the materials tested. Coffee
caused higher discoloration comparing with cola. Nanohybrid ormocer composite reported the lowest
color variations.

Background
In dentistry it is a main goal to achive a natural appearance in harmony with the oral environment.
Therefore, the successful selection of color is an important clinical requirement that Increases
acceptance of restoration.[1] In order to preserve these aesthetic results, the restorative materials must be
able to achieve Color stability, to preserve the chosen color as long as possible. Therefore Our knowledge
of color science and the factors affecting it are important to achieve the best Aesthetic results of
restoration .[2] Composite resin Restorations were �rst introduced to dentistry in the 1960s, Since then
various forms have been developed to cover the various clinical indications and Composite resin became
able to be used for restoring interior and posterior teeth. As the Aesthetic results are the main aspects
when restoring front teeth, which requires a compatibility investigation, Excellent color stability and high
surface polishing ability. Where As composite resin materials must provide high resistance to pressure,
tensile strength, and Wear resistance when restoring posterior teeth .[3] The interest in cosmetic aspects
has increased the use of dental composite resins and became The most common substance nowadays.
This resulted in an accelerated improvement of the mechanical and cosmetic properties of resin
materials. [4] In spite of this, 55% of the resin restorations are replaced within a period of time not
exceeding 5 years, and the main reason for this is the color change over time. [5] In recent years, a wide
range of composites has been introduced for direct restoration in the global market .[6] In addition to
traditional hybrid and nanohybrid composites of universal use, these dental systems include a su�cient
number of shades and different shadow and transparency characteristics .[7] Since 1990,
nanotechnology is referred to as molecular geometry, producing functional molecules and structures of
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different physical and chemical materials with dimensions ranging from 0.1 to 100 nanometers.
Theoretically, nanotechnology can be used to make materials lighter, stronger, Cheaper and more
accurate .[8] Nanometric �llers are very different from conventional �llers. Nanometric �llers in dental
materials include: silica [9], zirconal silica [10], alumina [11], nano silicate Fibroblasts [12], titanium oxide .
[13] Nanomolecules can be used as a single �ller [9], or by mixing with other forms of �llers .[14] This
hybrid nanosynthesis is the newest addition in the constellation of composite resins, and has become
popular because of its high cosmetic properties, high wear resistance, excellent re�nement and excellent
material handling properties [10]. this in vitro study was to evaluate and compare the color stability of
different esthetic restorative materials (tow inorganic nanoybrid composites,, and one nanoybrid ormocer-
based composite) after immersioning in different staining solutions (coffee and cola).

Methods
Three nanohybrid composites (tetric N-ceram, tetric evoceram, admira fusion x-tra) were evaluated in this
study. The vita shade A1 was selected after testing the universal shade of admira fusion x-tra 4 times to
ensure the congruence.
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A sample of 60 discs was polymerized according to manufacturers’ instructions into silicone rubber rings
with dimensions of 5 mm diameter and 2 mm height, to ensure the dimensional stability of all samples,
rings were over�lled with the materials after being covered with mylar strip and a glass plate was placed
underneath and above for 60 seconds.Then polymerized for 20 seconds on each side using a curing unit
(Guilin woodpecker, Germany) using the same mode for all samples, the light was applied directly on the
glass plate .No �nishing or polishing was made, then the color of all discs in each group was con�rmed
by taking three readings using a color spectrometer Vita Easy shade compact according to the CIE L*a*b*
system.The sample was stored in distilled water for a day at a temperature of 37 ° C to ensure complete
lamination and solidi�cation. Three test group were obtained :

Group A : 20 discs of admira fusion x-ta nanohybrid ormocer composite.

Group B : 20 discs of tetric evoceram nanohybrid composite.

Group c : 20 discs of tetric N-ceram nanohybrid composite.

Each group was devided into two subgroups as follows: 10 discs of each substance immersed within the
solution of coffee and 10 discs within the cola using a covered glass container to prevent evaporation of
staining solutions.After 24 hours The top surface of the discs was dried with a piece of gauze and then
the color changing was measured with a Spectrophotometer Vita Easy shade compact device according
to the CIE L*a*b* system,, where the color reading of each disk was repeated three times, and then the
mean was calculated for the readings and the results were saved for comparison.Then the discs were
returned to the solution at temperature of 37°c to repeat the same procedure of colorimetric evaluation
after 7 days and 28 days.

Results
Results are summarized in Tables(1,2,3,4,5,6)

Table 1. showed that The value of sig was 0.000 it is smaller than 0.01, meaning there are statistically
signi�cant differences between the mean values between Average three material in coffee after 24 hours

Table no.1 Anova Test the contrast between the average read values of all materials at
time  24hours within Coffee
  N Mean Std.

Deviation
Std.
Error

Minimum Maximum F Sig.

Tetric N-ceram 10 4.5200 .97502 .30833 2.80 5.70 18.713 0.000**
Tetric evoceram 10 3.2100 .39847 .12601 2.50 3.80    
Admira fusion x-
tra

10 2.8000 .42947 .13581 1.90 3.30    

Total 30 3.5100 .97886 .17872 1.90 5.70    
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In Table 2. The value of sig was 0.000 it is smaller than 0.01, meaning there are statistically signi�cant
differences between the mean values between Average three material in coffee after week of immersing.

Table no.2 Anova Test the contrast between the average read values of all materials at
time week within Coffee
  N Mean Std.

Deviation
Std.
Error

Minimum Maximum F Sig.

Tetric N-ceram 10 9.8300 .87693 .27731 8.40 11.00 22.933 0.000**
Tetric evoceram 10 8.5100 .41015 .12970 7.75 9.00    
Admira fusion x-
tra

10 8.0600 .41218 .13034 7.45 8.60    

Total 30 8.8000 .96293 .17581 7.45 11.00    

Table 3. The value of sig was 0.000 it is smaller than 0.01, meaning there are statistically signi�cant
differences between the mean values between Average three material in coffe after 28 dayes.

Table no.3 Anova Test the contrast between the average read values of all materials at
time 28 day within Coffee
  N Mean Std.

Deviation
Std.
Error

Minimum Maximum F Sig.

Tetric N-ceram 10 15.1400 .83160 .26297 13.90 16.60 21.595 0.000**
Tetric evoceram 10 13.8100 .54047 .17091 13.00 14.60    
Admira fusion
x-tra

10 13.3200 .49844 .15762 12.50 14.20    

Total 30 14.0900 .99701 .18203 12.50 16.60    

Table 4.The value of sig was 0.001 it is smaller than 0.01, meaning there are statistically signi�cant
differences between the mean values between Average three material in cola after 24 hours.

Table no.4 Anova Test the contrast between the average read values of all materials at
time  24hours within Cola
  N Mean Std.

Deviation
Std.
Error

Minimum Maximum F Sig.

Tetric N-ceram 10 2.6300 .61292 .19382 1.70 3.60 9.418 .001
Tetric evoceram 10 1.6300 .61110 .19325 .80 2.80    
Admira fusion x-
tra

10 2.6800 .60700 .19195 1.70 3.50    

Total 30 2.3133 .76732 .14009 .80 3.60    

Table 5.The value of sig was 0.000 it is smaller than 0.01, meaning there are statistically signi�cant
differences between the mean values between Average three material after one week.

Table no.5 Anova Test the contrast between the average read values of all materials at
time week within Cola
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  N Mean Std.
Deviation

Std.
Error

Minimum Maximum F Sig.

Tetric N-ceram 10 9.6496 1.23600 .39086 7.80 11.50 23.395 0.000**
Tetric evoceram 10 6.9096 .63922 .20214 6.00 8.00    
Admira fusion x-
tra

10 7.9720 .71481 .22604 6.92 9.10    

Total 30 8.1771 1.44072 .26304 6.00 11.50    

Table 6.The value of sig was 0.000 it is smaller than 0.01, meaning there are statistically signi�cant
differences between the mean values between Average three material after 28 dayes.

Table no.6 Anova Test the contrast between the average read values of all materials at
time 28 day within Cola
  N Mean Std.

Deviation
Std.
Error

Minimum Maximum F Sig.

Tetric N-ceram 10 15.1942 1.53740 .48617 13.75 17.80 19.489 0.000**
Tetric evoceram 10 12.1892 .70199 .22199 11.20 13.40    
Admira fusion
x-tra

10 13.2640 .84411 .26693 12.14 14.70    

Total 30 13.5491 1.64516 .30036 11.20 17.80    

 

Discussion
Resin materials are important because they achieve similar appearance compared to natural teeth, But
unfortunately These substances are likely to be discolored with long-term exposure to oral environment
[15], The methodology used in the present study was in accordance with previous researches that used
spectrophotometry and the CIE L*a*b* coordinate system, Most color determination studies in dentistry
use the CIE L*a*b* system, and this system is almost exclusively based on color research in dentistry
around the world. The color perception in the CIE system depends on the eye's sensation in three different
colors (red, green, and blue). When the light re�ects, it recieves and stimulates these receptors, and the
result is sending three signals to the brain that determine whether the color is bright or dark red, green,
yellow or blue. [16] After evaluating the color measurement process through direct vision and using digital
devices, the amount of color change that can be observed when comparing teeth within the oral
environment is determined by 3,7 according to the standards of the United States of Public Health
Services (USPHS) [17]. this study was performed for a long-term staining protocol of 28 days because
this time of exposure should simulate around 2 years of clinical exposure to the staining agents (24 h in
vitro corresponds to about 1 month in vivo), which is considered su�cient for a long-term staining
susceptibility evaluation[15].In this study coffee presented a signi�cant staining capacity regardless of
the composite resin. The results of the present investigation showed signi�cant differences in
discoloration between the different groups. Several studies concerned with the staining of the
restorations resulting from the colorants contained in the oxidizing pollutants, and the color changes of
the resin restorations were evaluated after being immersed in various dyed liquids. Coffee, tea [18], red
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wine and soft drink, and fruit juices [18] The most common studied pigmentation factors. The
pigmentation caused by these �uids varies according to composition and properties of the resin
materials.[19]Reports have shown that both coffee and soft drinks caused a clear color change to the
composite resin samples seven days after being immersed in solutions.[20] As shown in this study with
ΔE > 3.3 after week and 28 days but all materials showed acceptable values after 24 hours of immersed.
From a clinical point of view, these factors that have a pronounced effect on the color stability of
laboratory samples can also cause clinical color change, but the change in resin color will be clinically
slower due to the continuous effect resulting from saliva and oral care procedures for patients. [21] The
properties of the restoration surface have a signi�cant effect on the color stability of the composite resin.
Surface roughness is one of the causes of external pigmentation and is closely related to the size of the
�lling particles used and the �nishing and polishing system used.[22] In this study no �nishing or
polishing were applied to the samples this might explain the high values of discoloration after week and
28 days as studies have reported that the restoration surface resulted from the use of polyester strips is
exposed to the largest amount of color change, due to the fact that the outer layer of Restoration is
hampered by its diffusion compared to the restoration mass. So removing this layer of resin during The
�nishing and polishing process will increase the staining resistance and thus achieve greater color
stability for the restoration. [23] discoloration of the resin materials is due to internal and external
reasons.[24] internal discoloration includes change in the color of the resin itself, such as the change of
the resin matrix or �lling material or the interface between them. Therefore, the structure of the resin
matrix and the properties of the �llers has a clear in�uence on the color stability of the restoration[25] as
well as the accelerators and inhibitors of the reaction[26]. As for the external pigmentation, it results from
the absorption of colourants from the external environment. They differ according to the oral health of
patients, as well as their food habits, drink and smoking.[27] Monomeers properties affect the color
stability of the resin restorations, and most studies have shown that this is directly related to the
hydrophilic and hydrophobic monomeers [28] and water absorption properties. [29] Water absorption has
many harmful effects on the resin mold, as it causes it to swell due to moisture, entrainment and
dissolution, or oxidation, and all of this leads to penetration of the pigmented factors within it in addition
to the in�uence of its transparency.[30] The chemical composition of admira fusion x-tra is made of
silicon oxide which forms both glass �llers and ceramic resin matrix that caused less water absorption
and includes high color stability because It is synthesized through a solution and gelation process (sol-
gel process) from multifunctional urethane and thioether(meth)acrylate alkoxysilanes. in addition to
surface hardness and durability. .[30]The use of UDMA reduces the occurrence of pigmentation compared
to the more common Bis-GMA .[31] Arikawa H et a 2007 showed that it is affected by the size and shape
of the �lling particles and the loading ratio.[18] Our results are in correspond with recent studies which
reported higher discoloration for conventional nanohybrid to new nanohybrid ormocer ones.[32]

Conclusion
Within the limitations of this in vitro study, it can be concluded that the immersion of specimens in
staining solution caused a signi�cant color change in all types of tested composite resins. Coffee
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demonstrated a higher staining potential if compared to cola. Finally, among the different materials
tested, nanohybrid ormocer composite ( Admira Fusion x-tra) reported the lowest color variations.
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