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Abstract

Objective: Knowledge about the chemical properties of new introduced resin adhesive cements how can affect esthetic maintenance of indirect
restorations are limited. The aim of this study was to evaluate the color stability of three different adhesive resin cements exposed to different
beverages.

Methods: Total eigthy four specimens (n=7) of each adhesive resin cement (TheraCem, BisCem and Duolink) were prepared. All specimens were
aged by distilled water (control group), coffee, green tea and white tea for 24 days. CIELAB coordinates were acquired by means with
spectrophotometer (Vita Easyshade, Vita Zahnfabrik, Bad Sackingen,). Color differences (AE) and whiteness index for dentistry (WIp) were
calculated. The values were analyzed by two-way ANOVA and Tukey honestly significant difference test was used to compare group (0=0.05).
Results: TheraCem showed highest AE values and Duolink lowest AE values after immersion in distilled water, coffee, green tea and white tea. All
tested specimens indicated clinically unacceptable color changes (AE) after 24 days immersion in coffee, green tea and white tea.

Conclusion: Ingredients and chemical interactions of adhesive resin cements can alter water permeability of material and so color stability
significantly affected. After 24 days, all beverages caused clinically noticeable color changes for all adhesive resin cement groups.
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Oz

Amag: Yeni tanitilan rezin adeziv simanlarin kimyasal yapilarinin indirekt restorasyonlarin estetik devamliligini nasil etkileyebilecegi ile ilgili bilgi
smirlidir. Bu ¢alismanin amaci, farkli igeceklerin {i¢ farkli adheziv rezin simanin renk stabilitesine olan etkisini degerlendirmektir.

Yontem: Ug farkli adheziv rezin simandan (TheraCem, BisCem and Duolink) toplam 84 &rmek hazirlandi (n=7). Tiim &rnekler, distile su (kontrol
grubu), kahve, yesil ¢ay ve beyaz cay iceceklerinde 24 giin boyunca yaslandirildi. Spektrofotometre (Vita Easyshade, Vita Zahnfabrik, Bad
Sackingen,) ile CIELAB koordinat degerleri 6lgiildii. Renk farkliliklar1 (AE) ve dis hekimliginde kullanilan beyazlik indeksi (WIp) degerleri
hesaplandi. Veriler iki yonlii varyans analizi (ANOVA) ile degerlendirildi ve Tukey testi ile gruplar arasi karsgilastirmalar yapildi (0=0,05).

Bulgular: Distile su, kahve, yesil ¢ay ve beyaz ¢ayda bekletildikten sonra TheraCem en yiiksek AE degerlerini, Duolink en diisiik AE degerlerini
gosterdi. Test edilen tiim ornekler, 24 giin kahve, yesil ¢ay ve beyaz cayda bekletildikten sonra klinik olarak kabul edilemeyen seviyede AE
degerlerini gosterdi.

Sonug¢: Adheziv rezin simanlarin igerigi ve kimyasal etkilesimler materyalin su gegirgenligini ve renk stabilitesini onemli oranda etkileyebilir. 24
giin sonra, tiim i¢ecekler adhezive rezin siman gruplarinda klinik olarak fark edilebilir renk degisikliklerine neden olmusgtur.

Anahtar Sozciikler: Renk stabilitesi, rezin simanlar, adeziv rezin, spektrofotometre
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Introduction

Esthetic restorative materials such as ceramics and resins
which are used in all-ceramic crowns, laminate veneers,
inlays and onlays are popular for succesfully imitating the
optical properties of natural teeth tissue.! The color stability
of these restorations are important for esthetic demands and
affected by various factors such as the translucency of
ceramic material, color of underlying tooth structure and the
type of adhesive resin cements being used to lute
restorations.” So, the color stability of chosen adhesive resin
cement can promote the esthetic longevity of the
restorations.

Recently, adhesive resin cements have been preferred for
luting indirect restorations thanks to their good mechanical
properties e.g. shear bond strength, flexural and compressive
strength.® So, cements can support retention and structural
stability of the restorations. Adhesive resin cements can be
classified according to steps applied: total etch, one-step
etch, self-adhesive and dual cured adhesive resin cements.*
Another categorization can be done in line with
polymerization nature: chemical-cured, light-cured and
dual-cured.® Dual-cured resin cements are mostly selected
for indirect restorations because they can continue to harden
further down restorations to where the curing light cannot
reach.” Apart from these categories, self-adhesive cements
have been presented below. These cements are new sort of
resin cements which can be applied without the need of a
pretreatment such as an etch procedure.® The advantage of
self-adhesive resin cement type is to simplfy the clinical
application for clinicans. But, because of insufficient
scientific evidence about the color stability of these cements
including active monomers, it should be thought how the
esthetic integrity of indirect restoration can be affected by
cementation with self-adhesive system.

Restorative materials should resist to staining in oral
enviroment and show optimal color stability. Color stability
of adhesive resin cements should be considered when
esthetical integrity of restorations is researched. The color
change of luting cements may be related to various extrinsic
and intrinsic factors. The chemical and particule properties
of the luting cements are intrinsic factors.” Intrinsic factors
such as amine accelerators, peroxide and tertiary aromatic
amines can cause color change in resin cements. Also, other
factors related to oral conditions like colorant agents caused
by food, beverages and smoking are extrinsic factors. These
factors can change the color of adhesive resin cements by
means of reaction to hydrophilic functional groups which
the cements contain.®® The reason for this is that these
functional groups are prone to water sorption. So, the type
of adhesive resin cement can show different color stability
in different beverages.

The color change of resin based composite materials after
immerison in various beverages such as coffee®™°, black
tea'? and cola™ has been evaluated in previous studies.
These beverages are mostly consumed around the world and
have great potential for stains. According to the researches,
higher color changes have been observed in coffee and tea
than in cola.’*'* The ingredients of these beverages are
probably effective in color changes. Tea and coffee have
water soluble secondary metobolites such as flavonoids,
phenols, saponins and theanins."” These ingredients can
cause high color change of restorative materials in oral
environment.

Nowadays, consuming healthy beverages which can
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accelerate basal metabolism and promote the cellular youth
is an attractive habit. So, different tea types (camellia
sinensis) have been becoming mostly consumed drinks like
coffee around the world. Tea is known as a healthy and
antioxidant beverage reducing risk of cancer, obesity and
cardiovascular diseases.”® Tea can be classified as white,
green and black tea according to the fermentation
procedures, and each types can contain different healthy
metabolites.® Green and white tea contain more bioactive
compounds than black tea, mostly polyphenols and
theanine.” Also, it has been stated that theanine may be an
affective factor for the changes in the color of resin based
materials.*

In the light of these information, the aim of this study is to
search and compare the color integrity of two dual cured
self-adhesive resin cements and a dual cured resin cement
after immersion in coffee, white tea and green tea. The
hypothesis tested has been that there would be no difference
between the effects of different beverages on the color
changes of different adhesive resin cements.

Methods

In the study, three different adhesive resin cements were
assessed (Table 1).

Table 1. Adhesive resin cements searched

Product Shade Polymerization Lot No. Manufacturer
Type

Duolink Translucent Dual Cured 1700006465 BisCO

BisCem Translucent Dual Cured 1700007372 BisCO

TheraCem Universal Dual Cured 1700001627 Bisco

These are two dual-cured self-adhesive resin cements
(TheraCem Bisco; Schaumburg, IL, USA and BisCem
Bisco; SchaumburglL, USA) and one dual-cured adhesive
resin cement (Duolink, Bisco; Schaumburg, IL, USA). The
shade of two cements was translucent and the other was
universal. The compositions of the cements are different
each other (Table 2).

Table 2. Compositions of adhesive resin cements

Code Base Resin Catalyst
Urethane Dimethacrylate,
BisGMA,
Tetrahydrofurfuryl . Lo
Duolink Methacrylate, Bisphenol A Diglycidylmethacrylate,

Trimethylolpropane Dibenzoyl Peroxide, technically pure.

Trimethacrylate.

Bis[2-(Methacryloyloxy)ethyl]
Phosphate, 2-Hydroxyethyl
Methacrylate, Bis(Glyceryl 1,3
Dimethacrylate) Phosphate,Dibenzoyl
Peroxide, technically pure.

BisCem BisGMA, Proprietary.

Portland Cement,
Ytterbium w/ Barium
TheraCem Glass, Proprietary,
Ytterbium Fluoride,
BisGMA, Proprietary.

10-Methacryloyloxydecyl Dihydrogen
Phosphate, 2-Hydroxyethyl
Methacrylate, Tert-butyl Perbenzoate.

In total, eigthy four specimens (n=7) have been prepared
from the cements with 10 mm in diameter and about 2 mm
thickness using the special plastic mold (Figure 1). The
cements were put inside the plastic mold and the mold was
coated with a polyester resin strip and after that a glass slab
was closed. The polymerization was achieved with a light
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emitting diode light-curing unit (Elipar S10, 3M ESPE,
Seefeld, Germany) with a light intensity of 1.200 mW/cm?
for firstly 20 sn. The glass slab was removed and direct light
polymerizing was finished for 40 seconds (Total 60 sn for
each specimen). The surfaces of specimens were polished
using SiC grinding sheets (#600, 1.000 and 1.500
respectively) with the polishing machine (Minitech 233,
Presi, Grenoble, France) in order to obtain 2.00 mm-
thickness approximately.

Figure 1. The special plastic mold used for the specimens
preparation

A digital micrometer (Mitutoyo, Tokyo, Japan) was used to
ensure standardization of the dimensions of all specimens
having an accuracy of + 0.01 mm. The specimens were
cleaned in distilled water for 10 minutes and dried with
compressed air. Each specimen was stored in distilled water
at 37°C for 24 hour in a dark glass flask after the first color
measurements were performed. Four types of solutions
studied were prepared: distilled water as a control group,
coffee (Nescafe Classic, Nestle, Turkey), green tea
(Lipton, Turkey) and white tea (Dogadan, Turkey) as testing
groups (Table 3).

Table 3. Identifying of beverages used for coloring procedures in
the study

Color Stability of Adhesive Resin Cements

(Vita Easyshade, Vita Zahnfabrik, Bad Sackingen,
Germany) three times for each specimen, and the mean
value was calculated. Measurements were obtained for four
different intervals: before being immersed in solutions (ty), 6
days(t;), 12 days (t,) and 24 days (t3) after aging in the
beverages. The following formulas were used to get AE and
WIlp (Whiteness Index for Dentistry) values for the
specimens;

AE=[(L1-L2*)+(al-a2*)*+(b1-b2*)?]"?
WIp=0.511L*-2.32a*-1.100b*

Statistical analysis was performed in a global significance
level of 95%. The variable was tested for normal
distribution using Shapiro-wilk test (p>0.05). Two-way
variance analysis (ANOVA) was used for evaluating
significances for the color parameters AL, Aa, Ab, AE and
WIp considering adhesive cement type and immersion
beverage as the main factors, and then Tukey's honest
significant difference test was used for comparisons of the
groups. Also, Regression analysis was used in assessing the
correlation between AE; and WIp values (p<0.05).

Results

In the study, it has been defined that the two main factors,
beverage and adhesive resin cement and their interaction
were significant according to two-way ANOVA. The mean
and standard deviations of AL3, Aa3 and Ab3 values
calculated (Table 4).

Table 4. Mean and standard deviations of AL3,Aa3, Ab3 and WI
values and intergroup comparison according to post hoc tests

[ water [ White Tea [ GreenTea | Coffee
Duolink -1.98+0.13% -2.100.12%% -2.65+0.23% -4.00+0.16%
AL3 BisCem -2.100.15% -2.37+0.11°Y -2.7540.97% -5.12+0.219Y
TheraCem -2.45+0.16% -2.97+0.18" -3.2740.21% -5.82+0.12%
Duolink 1.67+0.13% 1.8040.16" 2.34+0.20° 4.94+0.097
Aa3 BisCem 1.78+0.12%% 1.94+0.19™ 2.54+0.20% 5.45+0.35%
TheraCem 2.78+0.16°Y 3.21£0.21°Y 3.48+0.12°Y 5.7240.17%
Duolink 2.11£0.16™ 3.27£0.17% 3.35£0.26% 4.98+0.10%
Ab3 BisCem 2.61+0.15%" 3.40+£0.20°Y 3.500.20°Y 5.50+0.27°"
TheraCem 3.08+0.13% 3.55+0.12°2 3.90+0.18% 6.65+0.15%
Duolink 8.31£0.78 % 6.44+0.47>X 3.88+0.76 % -3.8120.39%
Wilps | BisCem 7.55+0.5427 6.04+£0.51°Y 3.12+0.61°" -6.27+0.52 %
TheraCem 6.70+£0.69 %% 5.88+0.48 %2 2.64+0.51% -9.22+0.41 %

Beverage Description
Distilled Water
Water (Control Group)
Nescafe, Classic,
Coffee Nestle, Turkey
Green Tea Lipton, Turkey
White Tea Dogadan, Turkey

The coffee solution was prepared by mixing 2 gr of coffee
powder (Nescafe Classic, Nestle, Turkey) in 200 mL of
distilled water at 80°C for 1 minute. The green and white tea
solutions were prepared by keeping the tea bags in 200mL
of distilled water at 80°C for 3 minutes. The specimens were
immersed in solutions in an incubator (37+2°C, 1 Hz
frequency). During the study, the specimens were kept in the
solutions every day for 12 hours. The solutions were
renewed every day.

Before the performance of color measurements, the
specimens were washed in distilled water and dried with a
filter paper for 30 sn. The mean CIE L*a*b* values of
specimens were acquired by using a spectrophotometer

*In each column, ab,c,d define the horizontal significant
differences and X,Y,Z define the vertical significant differences.

All beverages caused L value closely more negative values
represent that the specimens have become darker. Analysis
of the AL3 for luminosity at 24th day has shown significant
differences between the specimens in the control and tested
beverages conditions (p<0.05) (Table 4). Observed AL3
values of TheraCem in all beverage groups have been
significantly and differently higher adhesive resin cements
(p<0.05) (Table 4). The minimum change in luminosity
values has been determined in Duolink group and the
maximum change has been determined in TheraCem group
(p<0.05) (Table 4). At 24th day, further changes in the
values of the all specimens have been defined with the most
positive values towards to red axis. Considering Aa3 values
for adhesive cement groups, there have been observed more
changes in the differences defined in TheraCem group than
the changes detected in BisCem and Duolink groups
(p<0.05) (Table 4). There is no significant differences
between Aa3 values of Duolink and BisCem groups
(p>0.05) (Table 4). The change in the color parameter b for
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all the specimens after the immersion of beverages at 24th
day, has been observed that it has been shifting to more
positive values indicating the closer yellow axis. The most
noticeable change in b values has been detected in coffee
group for TheraCem (p<0.05) (Table 4). Also, a significant
difference between Ab3 values of Duolink and BisCem
groups has been defined (p<0.05) (Table 4). After the
immersion procedure, the values of mean WIp have been
significantly different among adhesive resin cements, and it
can be ranked as follows Duolink, BisCem and TheraCem
(p<0.05). WIp, values have indicated some changes to darker
axis for TheraCem, BisCem and Duolink in respectively
(Table 4).

Considering the beverage types, WIp values are lower for
coffee, green tea, white tea and distilled water in
respectively indicating darker to whiter specimens for all
groups. The mean and standard deviations of AE1, AE2 and
AE3 values were calculated (Table 5).

Table 5. Mean and standard deviations of AE1, AE2 and AE3
values and intergroup comparison according to post hoc tests

Water [ WhiteTea | GreenTea |  Coffee
Duolink 1.24+0.09% 1.4220.11%% 1.92+0.14% 3.28+0.16%
AE1 BisCem 1.3440.122Y 1.55+0.15°Y 1.98+0.19°Y 3.95+0.78%"
TheraCem 1.77£0.17% 220+0.14%  2.78+0.12% 4.72+0.17%
Duolink 2.27+0.14° 2.97+0.127 3.47£0.07° 6.01£0.12°
AE2 BisCem 2.58+0.10° 3.54£0.16"  3.81x0.16° 6.68+0.30%"
TheraCem 3.32+0.09% 3.97+0.17°%  4.31+0.26% 7.07+0.12%
AE3 Duolink 3.2540.17% 4.20£0.23  5.02+0.18% 8.08=0.12%
BisCem 3.5740.11°Y 4.64+0.13"  5.4440.16°Y 9.32+0.11%"
TheraCem 4.82+0.07% 5.62+0.17%  6.17+0.14% 10.54+0.16%

*In each column, ab,c,d define the horizontal significant
differences and X,Y,Z define the vertical significant differences.

AEl, AE2 and AE3 values of TheraCem has been
significantly higher than the values of Duolink and BisCem
(p<0.05) (Table 5). Considering control group, it can be
easily concluded that there are significant differences
between AE1, AE2 and AE3 values of all adhesive resin
cements (p<0.05) (Table 5). It has been revealed thanks to
the regression analysis that the correlation between AE3 and
WIp has been strong and reverse indicating 95% rate
(r=0.943; p=0.00 p<0.05).

After storing for 24 days, noticeable color change values
have been observed for all beverage groups. Coffee has been
the significantly most effective beverage on the L, a and b
parameters of the specimens (p<0.05) (Table 4). There is no
significant difference between the effects of beverages on
Aa3 values of Duolink and BisCem groups (p<0.05) (Table
4). However, the effects of beverages on the AL3 and Ab3
values of Duolink, BisCem and TheraCem groups are
significantly different from each other (p<0.05) (Table 4).
Observed AE1, AE2 and AE3 values in coffee has shown
significant differences among adhesive resin cements
(p<0.05) (Table 5). All changes in coffee have been
observed above clinically acceptable AE values except AEI1
value of Duolink (AE>3.3). Clinically unacceptable AE
changes for tea types have been detected for 12nd day and
24th day of the evaluation (AE>3.3) (Table 5). For all
adhesive resin cement groups, it has been observed that
green tea has caused more changes than white tea has for all
intervals (p<0.05). Evaluating all beverages, the most
noticeable change has been found in TheraCem group, and
the least noticeable change has been defined in Duolink

group.
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Discussion

In adhesive dentistry, self-etch adhesive resin cements have
been presented to shorten luting procedures of indirect
restorations to tooth substrates. Bond strength of these
adhesive cements to enamel, dentin, root dentin and
restorative materials have been evaluated in several
studies.’®** According to the previous studies, bond strength
of self-etch adhesive resin cements can be comparable to
adhesive resin cements applied with etch and rinse
pretreatment technique. However, there is a few study
related to color stability of adhesive resin cement
types.*®#2 Considering this research, there is a few study
which focuse on how adhesive resin cements affect the
esthetic integrity of indirect restorations.>>"®% Because of
the similarity to compomers, adhesive resin cements are
susceptible to discoloration on exposure to extrinsic factors
such as food, coffee and tea in oral conditions.?* Staining
agents caused by these factors can reach to adhesive
cements owing to microleakage between indirect
restorations and tooth interface.?® So, the present study has
been designed to search for the questions regarding color
changes of different type of adhesive resin cements in
mostly preferred beverages around the world.

Recent years, healthy type of teas have been commonly
introduced to promote general systemic health and
accelerate rate of basal metabolism. Especially, green and
white tea are suggested by dieticians to support lose weight
in a healthy way. However, these type of teas may have
some adverse effects such as discoloration which can affect
esthetic appearance of restorations. As known widely, many
investigations related to the color constancy of resin based
composite materials have evaluated the effect of various
beverages such as red wine®, cola®, coffee, black tea™,
green tea and also herbal tea.?” Phenols, saponins, tannins
and caffeine alkaloid can be predominantly responsible for
the effect of color changes caused by coffee and tea.*? The
amount of these metabolites can affect the coloring potential
of coffee and tea, so coffe can be considered to be one of the
most staining beverages.'! Results of the current study have
indicated that staining effects of coffee on all adhesive resin
cements is higher than tea. These results are in accordance
with previous studies.2?*? It can be explained that caffeine
is the one of the metabolite with a high potential to stain.*
Similarly, in the study, green tea has more caffein than
white tea'” and has caused more discoloration. So, the first
null hypotheses tested has shown that the coffee and tea
types would have no significant effect of color change on
adhesive resin cements, and the relevant hypotheses has
been rejected.

The adsorption of staining agents caused by beverages and
the compositions of adhesive resin cements are another
important factors for discoloration.?® It has been observed
that the color alterations of the adhesive resin cements after
the immersion procedure are different from each other.
Therefore, the second null hypotheses which indicates that
no significantly different color change would be found
among the samples of adhesive resin cements has been
rejected. According to the results in the current study,
TheraCem has shown lower color stability after the
immersion procedure, and also has shown so higher water
sorption than Duolink. It has been thought that this finding
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is probably associated with ingredients of TheraCem.
TheraCem is a self-adhesive resin cement, so including
monomer acidic groups® can be related to high hidrophilicity
and water sorption.*® Also, high acidity can be associated
with the amount of carbon carbon double bond (C=C)
conversion.®® The lower degree of remaining C=C bonds
affect color change of polymers, in the previous study, it has
been stated that the combination of acidic hydrophilic and
hydrophobic monomer groups into a single step decrease the
conversion of C=C bonds, and so permeability of the
adhesive material increases.*” The results of this study are in
accordance with the findings of the analysis and study. The
adhesion process of self-adhesive cements occur between
monomer acidic groups of self-adhesive cements and
hydroxyapatite of tooth tissue.® In the study, there is no
hydroxyapatite, so self-adhesive cements remained more
asidic and hydrophilic than probably their clinical usage. On
the other hand, in the study, discoloration of two self-
adhesive resin cements have been found different from each
other. This finding is probably related to releasing fluoride
ions of TheraCem. Since 2002, self-adhesive resin cements
have developed and added some features like release of
fluoride ions to protect recurrent carries.® According to
manufacturer, TheraCem is a self-adhesive cement which
releases fluoride ions, unlikely BisCem is not. The study is
in accordance with the previous study which has stated that
cements release better fluoride and it has shown less color
stability.** Additionally, the shade of resin material can
affect the level of color change.*® It may be a reason for
different color stability that the shade of TheraCem is
natural, the other adhesive resin cements are translucent.
These findings are in accordance with a previous study
which has assessed the composite resin cements with
different shades.! In the study, Duolink has shown better
color stability than self-etch adhesive resin cements at 24th
day. It can be related to matrix properties of resin cement.
Matrix of resin materials can change water solubility of
material and it is important to maintain color stability.?® It
has been stated that resin materials including urethane
dimethacrylate indicate more color stability than including
Bis-GMA as matrix.*>*” The water absorbed by the resin
matrix can form micro-cracks, and penetration of staining
agents can occur.™ Glass filler particles can absorb water on
surface and can affect the color stability of resin material.*
In accordance with this knowledge, the study has stated that
the highest color change has been defined in the TheraCem
group and the least color change has been found in the
Duolink group.

The ability to perceive color differences may be affected
because of the ambient light, assessment of individiuals and
the properties of the material. So, spectrophotometer and
digital instrument are widely used to define color changes of
the material.®  Spectrophotometer  describes  color
characteristics of a material based on three parameters:
Lightness-darkness (L), red-green (a), yellow-blue (b).
These color coordinates developed by CIELAB and these
parameters are widely used in dentistry to calculate color
differences (AE).** Calculated AE values are used to figure
out the distance between two colors. Previous studies have
stated that different color acceptability thresholds for
different restorative materials at AEZZAO, AE>3.3* and
AE>3.7.% In the study, the most available studies for resin
based materials, AE>3.3 are considered as threshold for
clinical acceptability of color change.”® In the study, both
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AE and WIp have been used to analyze staining effect of
beverages. Because, AE can be used to just define
differences between specimens after exposurement to
staining environment. Advantegously, WIp values can
define darker and whiter values. The superior point of this
index is to provide visual perception of whiteness.** Higher
WIp values indicates whiter specimens, and lower WIp
values indicate darker samples. The darkest Wl values for
TheraCem and Whitest Wl values for Duolink have been
defined in the study. So, self adhesive cements can be darker
under indirect restoration and can change the appareance of
restoration over time.

Background and baseline measurement times can be
effective during the performance of color measurements, so
the thickness of specimens in the study was 2.0 mm to
reduce the background effect. But for clinical conditions,
adhesive resin cements should be thinner.® Color change
measurements immediately after specimen preparation®** or
after water storage for 1 day can affect the results.*** In a
previous study, it has been stated that color changes of resin
cements have been mostly detected in the first 24 hours of
polymerization.! So, in the study, baseline measurements
have been done immediately when specimen has been ready.
The color stability of adhesive resin cements cannot be
exactly defined under the in vitro experimental conditions.
Because, overlaying restorations and dentin layers decrease
the colorant effect of extrinsic factors to adhesive resin
cements, and less exposure of staining agents would occur.
Actually, the immersion of the specimens into the solutions
has shown the results of long-term effect of beverages on
the color stability of the adhesive resin cements in the study.
Based on the previous studies, immersion for 6 days imitates
three months, immersion for 12 days imitates six months
and immersion for 24 days imitates one year of drinking
effect."?*? Another clinical factor which is different from in
vitro conditions is that marginal surfaces of indirect
restorations can be changed by some factors such as
chewing forces, tooth brushing, and so stains caused by
beverages can be deposited on the altered rough surfaces.
This in vitro study may not exactly reflect clinical
conditions, but it can be a reference for further clinical
studies in order to understand color stability of adhesive
resin cements and how it could affect the esthetic prognosis
of restorations. Within the limitations of the current study,
some conclusions can be drawn. All resin adhesive cements
searched clinically showed unacceptable alterations in color
after 24 days in beverage storages. So, one year of drinking
coffee and tea can cause darker changes of adhesive resin
cements and reflection under luted of indirect restoration
can disrupt esthetic success. Hydophilic groups ingredient
and fluride ion releasing can contribute the color instability
of adhesive resin cements. So, clinicians should consider
chemical features of cement type used to lute indirect
restoration which can affect esthetic appearance and require
renew the restoration.
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