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Effect of surface finishing treatments on the
color stability of CAD/CAM materials
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PURPOSE. The aim of this study was to evaluate the effect of different surface finishing processes on the color
stabilities of lithium disilicate glass-ceramics, zirconia-reinforced lithium silicate ceramics, and resin
nanoceramics after artificial ageing. MATERIALS AND METHODS. 216 samples were prepared from 3 different
CAD/CAM materials (LAVA Ultimate, IPS e.max CAD, VITA Suprinity) with AT HT color at a size of 14 x 12 mm
and a thickness of 0.5 + 0.05 mm. Color measurements of the samples were performed with a spectrophotometer
using color parameters and CIE Lab color system on a gray backing between baseline color and after 5000 cycles

of artificial ageing in 4 stages (i.e. the first measurement before the treatment, the second measurement after
polishing, the third measurement after cement application, and the fourth measurement after artificial ageing).
The results were evaluated using the Variance analysis and Fisher’s LSD test. RESULTS. Resin nanoceramics (LU)
exhibited higher color change values than zirconia-reinforced lithium silicate (VS) and lithium disilicate (EC)
ceramics after artificial ageing. Manual polishing and glazing resulted in similar color change for LU and VS
(P>.05). In the EC group, glazing provided statistically different results as compared to the manual polishing and
control groups (P<.05). Among the ceramic groups, color change values of the subgroup, which was treated by
glazing, of the zirconia-reinforced lithium silicate (VS) and lithium disilicate (EC) samples were below the
clinically acceptable level (AE < 3.5). CONCLUSION. The lowest color change for all stages was observed in Vita

Suprinity. [J Adv Prosthodont 2020;12:150-6]
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INTRODUCTION

Today, digital workflow systems let dentists design and man-
ufacture dental restorations in a single appointment.
Restorations produced using computer-aided design and
computet-aided manufacturing (CAD/CAM) systems can be
designed and milled in one session by a dentist. However,
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the mentioned milling process does not provide a smooth
surface that is completely ready for cementation.! Color sta-
bility that can be affected by surface roughness is an impor-
tant parameter in addition to the esthetic and mechanical
properties of ceramic restorations for the success and lon-
gevity of the restorations.” Glazing is a method for obtain-
ing a smooth surface. Indirect dentistry required try-in
appointments, and the delivery should be petformed only
when no adjustment was required. However, the glaze layer
can be removed by clinical adjustment of the restoration in
time and this can result in increased surface roughness.” The
long-term natural appearance of restorations with suitable
cement space and appropriate surface finishing treatment
can be described as an advantageous alternative.*> Also, sur-
face structure and roughness are effected by surface finish-
ing treatment; although chairside polishing is possible and
effective, it should be limited. Surface finishing treatment
has a critical effect on the color stability and long-term suc-
cess of restorations. Disks, polishing kits, and polishing
pastes can be applied in accordance with the manufacturers’
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recommendation to obtain smooth surfaces by mechanical
polishing.?

As a result of the adaptation procedures performed on
the patient’s restoration during delivery, a rough surface is
formed, which necessitates intraoral finishing and polishing
to be performed on the restoration.’ Polishing and finishing
treatments are done to minimize the wear effect on the
opposing teeth by reducing the abrasiveness of the restora-
tion and to ensure hygiene by preventing bacteria from
adhering to the restoration sutface.” Previous studies have
shown that finishing treatment increases the restoration’s
color stability.*’ Even when the color selection is optimal,
the material can exhibit clinically recognizable color changes
depending on the oral environment."” Vatious surface fin-
ishing treatments can be applied to esthetic CAD/CAM res-
torations. The most commonly preferred surface finishing
treatment before cementation is glazing in a porcelain fur-
nace. Moreovet, recent studies have shown that a smooth
and bright surface can also be obtained by using manual
polishing as well as glazing,">"!

The aim of this study was to compare the effects of dif-
ferent surface finishing treatments applied to lithium disili-
cate glass-ceramic, zirconia-reinforced lithium silicate
ceramic, and resin nanoceramic, which are routinely used in
CAD/CAM systems on the color stability after artificial
ageing. The hypotheses of the study are as follows: groups
that undergo glazing would have less color change in com-
patison to the groups that undergo manual polishing, and
all groups would exhibit significant color changes as a result
of the ageing process.

MATERIALS AND METHODS

The study tested lithium disilicate glass-ceramic (EC; IPS
e.max CAD, Ivoclar Vivadent, AG, Shaan, Lichtenstein, Lot:
X39499), zirconia-reinforced lithium silicate ceramic (VS;
VITA Suprinity, VITA Zahnfabrik H. Rauter GmbH & Co.
KG, Bad Saeckingen, Germany, Lot: 63323), and polymer-
ized resin nanoceramic (LLU; LAVA Ultimate, 3M ESPE, St.
Paul, MN, USA, Lot: N945036) CAD/CAM blocks for
evaluation the color stability. Variolink N (Ivoclar Vivadent
AG, Shaan, Lichtenstein) resin cement in translucent shades
was used. Resin cement was applied to all samples after per-
forming two different suitable finishing treatments on three
different ceramic materials. Afterward, thermal ageing was

applied.

Table 1. Glazing and polishing materials

This study design consisted of 24 specimens in each
group at 80% power for statistical differences between
groups according to power analysis with G power program
3.1.9.2 version. A total of 216 (N = 216) specimens were
prepared with 24 (n = 24) specimens in each subgroup.
Ceramic blocks with A1 HT color at a size of 14 X 12 X 18
mm and a thickness of 0.5 * 0.05 mm were prepared using
a precision cutting machine (Isomet 1000, Buehler, Lake
Bluff, IL, USA). The samples were cut at low speed under
cool water with 0.8 mm intervals, also considering the thick-
ness (0.3 mm) of the diamond blade (Buchler, Lake Bluff,
IL, USA). Samples were polished with 400-, 600-, and then
800- grit silicon carbide papers (3M ESPE, St. Paul, MN,
USA) under running water for 15 seconds to standardize
the surface quality. Their thickness was measured using a
digital micrometer (Minitech 233 Presi, Grenoble, France)
that has 0.01 mm accuracy and repeatability.

Among the prepared samples, EC and VS groups were
crystallized in a Programat P300 furnace (Ivoclar Vivadent
AG, Shaan, Lichtenstein) in accordance with the manufactur-
er’s instructions to complete crystallization. This way, 216
ceramic samples with 3 different structures at a size of 14 X
12 X 0.5 mm were obtained. Before the measurement of col-
ot, the samples were kept in an ultrasonic cleaner (Easyclean,
Renfert, IL, USA) using distilled water for 10 minutes and
dried. They were kept under room temperature in a dark,
dry environment before the spectrophotometric measure-
ments.

The measurements were conducted using daylight illu-
minant D65 with a natural gray background inside a viewing
booth according to the CIE Lab color system as shown in
formula 1 above with a spectrophotometer (Vita Easyshade,
VITA-Zahnfabrik, Bad Sickingen, Germany). Basic shade
measurement mode was selected from tool options for
spectrophotometer. As a result of the measurements, L
(lightness), a, and b (chromatic values) values of the ceramic
samples were obtained in the CIE Lab system. A standard
white disc was measured in intervals specified by the manu-
facturer to calibrate the spectrophotometer.

Following the first color measurements, the samples
were assigned to three subgroups using simple randomiza-
tion for each ceramic group, wherein the first group was
treated with manual polishing, the second group was treated
with glazing, and the third group was assigned to be the
control group. Different polishing methods applied to each
group are shown in Table 1 and Table 2. Manual polishing

Groups Manual polishing materials Glaze materials
LU Sof-Lex Spiral System Kit (3M ESPE) nght—cure Optlglaze (GC) (aslllght—polymerlzed glazing agent for LU was not
available, Optiglaze; GC applied)
EC Optrafine F/P/HP (lvoclar Vivadent AG) Ivocolor glaze paste/fluo (Ivoclar Vivadent AG)
VS Vita Suprinity Polishing Set (clinical) Vita Akzent Plus glaze powder/fluid (VITA-Zahnfabrik)
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Table 2. The polishing material content

Sof-Lex Spiral System Kit (3M ESPE)

Step 1 Pre-polishing using ‘beige’
Step 2 Polishing using ‘pink’
Kit type Diamond Polishing System Kit

Optrafine F/P/HP (lvoclar Vivadent AG)

Step 1 Pre-polishing using ‘light blue’

Step 2 Polishing using “dark blue

Step 3 High-gloss polishing with brushes and polishing
paste

Kit type Diamond Polishing System Kit

Vita Suprinity Polishing Set (clinical)

Step 1 Pre-polishing using ‘pink’
Step 2 Polishing using ‘grey’
Kit type Diamond Polishing System Kit

continued for 30 seconds at 10,000 rpm on a single surface
for each sample with finger pressure by the same clinician.
Manual polishing discs were replaced after every five sam-
ples. The samples were kept in an ultrasonic cleaner for 10
seconds following manual polishing, and then dried. In the
glazing process, a layer of a suitable polish was applied to
each sample in accordance with the manufacturer’s instruc-
tions. After the surface finishing process, the second color
measurements of the manual polishing, glazing, and control
groups were carried out with the same standards. Polishing
and glazing materials for studied ceramic types are shown in
Table 1 and contents of polishing kits are shown in Table 2.

A roughened surface was obtained by air abrasion in the
LU group, and by hydrofluoric acid application for 20 sec-
onds in the EC and VS groups. A 0.1 mm £ 0.05 mm-thick
index was prepared to apply the resin cement. After rough-
ening, a thin coat of Monobond N (Ivoclar Vivadent, AG,
Shaan, Lichtenstein) was applied with a brush to the pre-
treated surfaces. Material was allowed to react for 60 sec-
onds by the manufacturer’s instruction. Subsequently, any
remaining excess was dispersed with a strong stream of air.
0.1 mm % 0.05 mm-thick of Vatiolink N (Ivoclar Vivadent
AG, Shaan, Lichtenstein) translucent resin cement was
applied to the ceramic samples in accordance with the man-
ufacturer’s instructions and light cured for 20 seconds. The
third colotr measurements were conducted under the same
standards previously prepared according to the CIE Lab
color system after completion of the polymerization. Color
measurements were repeated three times and the mean val-
ue was used for each sample.

After the third color measurements, the samples were
placed in a thermal ageing device (SD Mechatronik Thermocycler,
Feldkirchen-Westerham, Germany) with a 30-second wait-
ing and 10-second transfer time at 5°C and 55°C for ther-
mal ageing without any solution. In total, 5,000 cycles were
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undertaken for each sample. Following the ageing process,
the samples were washed with distilled water and dried.
Afterwards, the fourth color measurements were conducted
with the same standards for each group.

As a result of the spectrophotometric measurements,
the first measurements (L1*, al*, b1*), the second measure-
ments (L2*, a2*, b2*) after polishing, the third measure-
ments (L.3*, a3* b3*) after cementation, and the fourth
measurements (L4*, a4*, b4*) after thermal ageing were
used to obtain AE values using the following formula:

Formula 1.

AE = [(AL)? + (Aa)? + (Ab)]'?

The analysis was conducted using SPSS 22.0 software. In
accordance with the obtained results, mean color change
values (XAE) and standard deviations were expressed by
groups. Among the multiple comparison tests, Fisher’s LSD
test was used to assess the differences among the groups.
Factorial Analysis of Variance was used for the repeated
measurements in data analysis. Among the multiple compar-
ison tests, the LLSD test was used to assess the differences
among the groups (P < .05).

RESULTS

The results and statistical analysis of color change AE val-
ues before surface treatment, and after polishing and glaze
procedures of LU, EC, and VS groups are presented in
Table 3.

Table 3. The statistical analyses of color change (AE) values

Color P values
h Groups
change Between M-G Between M-C Between G-C
AE1_2 LU .9356 .0409 .0494
EC .0008* 0* 0*
VS .3053 .0004 * 0*
AE2_3 LU .0048* .0138 0*
EC o0* .0012* .2534
VS .7051 5522 .3308
AE3_4 LU .3454 .0014* 0*
EC .0999 .0119 .3811
VS 9747 .8258 .8012
AE1_4 LU 7756 .3292 2077
EC 0* .0003* .0001*
VS .5873 .6923 .3483

P < .005, AE = color change

AE1_2 = color change of 1. and 2. measurement (base color-after polishing),
AE2_3 = color change of 2. and 3. measurement (after polishing-after cementation),
AES3_4 = color change of 3. and 4. measurement (after cementation-after artificial
ageing), AE1_4 = color change of 1. and 4. measurement (base color-after
artificial ageing), M = manual polishing, G = glaze, C = control
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In LU group, statistically significant difference was
found between the first color measurement (pure block) and
the second color measurement after manual polishing was
obtained. The mean color change was XAE manual = 1.14 and
XAE glaze = 1.09 after the manual polishing and glazing treat-
ments, respectively. According to these values, a statistically
significant difference was not observed between the manual
polishing and glazing treatments in terms of color change
(P = .935). Manual polishing group exhibited statistically
significant results in comparison to the control group (P =
.040). Glazing group exhibited statistically significant results
in comparison to the control group (P = .049).

In LU group that underwent manual polishing, the color
change after cement application was (AE2_3) XAE manual =
3.08, whereas the color change in the glazing and control
groups was XAE glaze = 2.09 and XAE control = 5.06, respec-
tively. Statistically significant differences were found
between the groups: manual polishing and glazing groups in
terms of color change after cement application (P = .004),
manual polishing and control groups (P = .013), glazing and
control groups (P = .000), respectively.

The color change (AE3_4) between the completion of
cement application and completion of the thermal cycle
was XAE manual = 5.08, XAE glaze = 5.61, and XAE control =
3.29 for the manual polishing, glazing, and control groups,
respectively. A statistically significant difference was not
observed between the manual polishing and glazing groups
in terms of the color change after thermal cycling (P =
.345). Statistically significant differences between the manu-
al polishing and control groups (P = .001) and also between
the glazing and control groups (P = .000) were found in LU
group.

In the group LU, the color change (AE1_4) from the first
color measurement until the final color measurement after
the completion of the surface finishing treatment, cementa-
tion and thermal cycle was XAE manual = 5.10, XAE glaze =
4.94, and XAE control = 5.64 in the manual polishing, glazing
and control groups, respectively. Statistically significant dif-
ference was not found between the following groups: manu-
al polishing and glazing groups in terms of color change
between the first and final color measurements (P = .775),
manual polishing group and the control group that did not
undergo polishing (P = .329), glazing and control groups (P
=.207).

There was a statistically significant relationship in group
EC, between AE* and finishing (P < .05). The mean color
change was XAE manual = 2.12 and XAE glze = 3.50 for the
manual polishing and glazing groups, respectively. There
was a statistically significant difference between the AE1_2
values after manual polishing and glazing (P = .000). The
color change after glazing and manual polishing was statisti-
cally significant as compared to the control group (P =
.000).

In EC group that underwent manual polishing, the color
change (AE2_3) after cement application was XAE manual =
3.14, whereas the color change in the glazing and control
groups was XAE glze = 1.34 and XAE control = 1.81, respec-

tively. Statistically significant difference was obtained
between the following groups: manual polishing and glazing
groups in terms of color change after cement application (P
= .000), manual polishing and control groups (P = .001),
glazing and control groups in terms of color change after
cement application (P = .253).

The mean AE values following thermal cycle was XAE
manual = 5.72, XAE glaze = 5.05, and XAE control = 4.69, for
the manual polishing, glazing, and control groups, respec-
tively. There was no statistically significant difference
between the manual polishing and glazing groups in terms
of the AE3_4 values after the thermal cycle (P = .099).
Statistically significant differences were not found between
the manual polishing and control groups (P = .011) and
between the glazing and control groups (P = .381) for EC
group.

The color change (AE1_4) from the first color measure-
ment until the final color measurement after the completion
of polishing, cementation, and thermal cycle was XAE manual
=5.72, XAE glaze = 2.64, and XAE control = 4.24 in the manu-
al polishing, glazing, and control groups, respectively. In
comparison between the first and fourth color measure-
ments, a statistically significant difference was achieved
between manual polishing and glazing groups (P = .000).
Statistically significant differences were found between the
following groups: the manual polishing group and the con-
trol group that did not undergo polishing (P = .000), and
also glazing and control groups (P = .000).

In VS group, there was a statistically significant difference
between the first color measurement (pure block) and the
second color measurement after manual polishing (P < .05).
The mean color change was XAE manual = 1.53 and XAE glaze
= 1.97 after the manual polishing and glazing treatments,
respectively. According to these values, a statistically signifi-
cant difference was not observed between the manual pol-
ishing and glazing treatments, in terms of color change (P =
.305). Manual polishing group exhibited statistically signifi-
cant results in comparison to the control group (P = .000).
Glazing group exhibited statistically significant results in
comparison to the control group (P = .000).

In VS group that applied manual polishing, the color
change (AE2_3) after cement application was XAE manual =
1.88, whereas the color change in the glazing and control
groups was XAE glze = 2.04 and XAE control = 1.62, respec-
tively. A statistically significant difference was not observed
between the manual polishing and glazing groups in terms
of the color change after cement application (P = .705).
Statistically significant differences were not found between
the following groups; manual polishing and control groups
(P = .552) also glazing and control groups (P = .330).

The color change (AE3_4) between the completion of
cement application and completion of the thermal cycle
was XAE manual = 3.18, XAE glaze = 3.16, and XAE control =
3.27 for the manual polishing, glazing, and control groups,
respectively. A statistically significant difference was not
observed between the manual polishing and glazing groups
in terms of the color change after thermal cycle (P = .974).
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Statistically significant difference was not obtained between
manual polishing-control groups (P = .825) and also glaz-
ing-control groups (P = .801) for VS group.

In VS group, the color change (AE1_4) from the first
color measurement until the final color measurement after
the completion of the surface finishing treatment, cementa-
tion, and thermal cycle was XAE manual = 2.65, XAE glaze =
2.42, and XAE control = 2.83 in the manual polishing, glazing,
and control groups, respectively. There was no statistically
significant difference between manual polishing and glazing
groups in terms of color change between the first and the
final color measurements (P = .587). Statistically significant
difference was not achieved between the manual polishing
group-the control group that did not undergo polishing (P
= .692) and also glazing group-the control group that did
not undergo polishing (P = .348).

DISCUSSION

Hypothesis of the study are as follows: groups that undergo
glazing would have less color change in comparison to the
groups that undergo manual polishing, and all groups would
exhibit significant color changes as a result of the ageing
process. Glazing in a group of EC ceramics significantly
affected the color change, and therefore the hypothesis was
accepted for EC ceramics. On the other hand, glazing did
not have less color change in comparison to the groups that
undergo manual polishing in the group of LU and VS
ceramics, and therefore the hypothesis was rejected for LU
and VS ceramics. Based on these findings, initial hypothesis
of the study has been partially rejected.

In the present study, three different CAD/CAM restot-
ative materials with a resin cement were applied with differ-
ent polishing treatments and artificial ageing in order to
investigate color change. In literature, various CAD/CAM
blocks (IPS emax CAD, IPS emax Press, IPS emax Ceram,
Vita Suprinity, Vita Enamic, Vita Matk 11 and Cetec blocks)
have been studied frequently.>>'*'* Aesthetic, smooth and
bright surfaces can be achieved with various polishing and
final procedutes in CAD/CAM restorations. Optiglaze, Vita
Akzent Plus, and IPS Ivocolor Glaze systems are the most
preferred glazing procedures. Additionally, Meisinger
Polishing Set, Top Glaze, Silco-pol, Renfert Polishing 1iSi2,
Vita Suprinity Polishing Kit systems have been used for
manual polishing procedure in the literature.*® Optiglaze,
IPS Ivocolor Glaze, Vita Akzent Plus Glaze were used for
glazing, and Sof-lex spiral system kit, Optrafine and Vita
Suprinity Polishing Set were used for manual polishing pro-
cedure in this study.

Turgut and Bagis" showed that the light cure and dual
cure resin cements affected the porcelain laminate veneer
ceramics after UV ageing corresponding to 1 year of clinical
service. Mina e /' showed that resin cements affected the
final color of restoration after 30 days of ageing using dif-
ferent resin cements but did not show a long term differ-
ence. In the current study, thermocycling was performed
with 5000 cycles corresponding to 6 months of ageing simi-
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lar to that used in the study by Alp ez a/'? The results of
present study showed that the significant color changes
achieved in all groups after cementation may be related to
the water absorption and surface properties (glazing or pol-
ishing) of these materials.

In all samples, LU samples exhibited the highest color
change values, whereas VS samples had lower values in
comparison to the other groups. As a result of the acceler-
ated artificial ageing of the specimens, all groups showed
significant color changes following cementation. Regarding
surface treatments, the aforementioned different finishing
treatments did not result in a statistically significant differ-
ence in the LU and VS groups. However, in the EC group,
glazing provided a statistically different difference as com-
pared to the manual polishing and control groups.

It has been reported that porcelain thickness, repeated
firings, surface finishing treatments, and surface roughness
can affect the color stability of porcelain restorations.® Many
investigators have reported that different polishing tech-
niques for ceramic restorations can be an alternative to glaz-
ing procedure.*"” It is very difficult to tecognize minor color
changes in dental materials with human eye. Previous studies
reported that values lower than 1.1 cannot be perceptible
with the human eye, whereas values higher than 3.3 are clini-
1819 Perceptibility means the finding of
color difference between a tooth and a near colored restora-
tion, and acceptability means having the color difference that
would be acceptable for that restoration.'” According to pet-
ceptibility and acceptability thresholds, manually polished
LU and VS with all surface treatments showed lower color
changes than the clinically perceptible level. Also, glazed
and manual polished EC showed lower color changes than
the clinically acceptable level in this study.

Kilinc and Turgut® reported that Lava Ultimate had the
highest color change compared to the other ceramics (Vita
Enamic, Vita Suprinity and Vita Mark II) after different fin-
ishing treatment. Alp ez al'? showed that color changes in
IPS e.max CAD and Vita Suprinity after applying different
surface treatments were clinically acceptable, similar to the
present study. Kanat-Erturk® found that glazing had lower
color change than mechanical polishing and external stain-
ing- glazing for IPS e.max CAD and Vita Suprinity ceram-
ics, supported by the results of the current study for EC
and VS. Palla ¢ al.” reported that IPS e.max CAD and IPS
e.max Press non-glaze had the lowest E value after the dif-
ferent thermal ageing process compared to other CAD/
CAM ceramics (IPS e.max Press non-glaze and IPS e.max
Ceram). In our study, although the color change of the
manual polishing group in the LU group was lower than the
glazing group, the last color change after the thermal cycle
affected the manual varnish and glaze group in a similar way
and gave statistically different results from the control
groups. For LU ceramics, glazing did not have less color
change in comparison to the manual polishing group.
Therefore, the hypothesis was rejected for LU ceramics.
Color change remained above the clinically acceptable value
in all subgroups of the LU group. For the EC group, color

cally unacceptable.
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change after the thermal cycle affected the manual varnish,
glaze, and control group in a similar way. Color difference
results revealed that glazing in a group of EC ceramics sig-
nificantly affected the color differences. Therefore, the
hypothesis was accepted for EC ceramics. For the VS
group, color change after thermal cycle affected the manual
polish, glaze, and control group statistically similarly.
Glazing did not have less color change in comparison to the
manual polishing groups in VS ceramics. Therefore, the
hypothesis was rejected for VS ceramics.

It was reported by the manufacturer that in Vita Suprinity
ceramic material, zirconia particles were distributed homog-
enously with a finer molecular structure within the glass
structure, thereby enhancing material strength and ensuring
a more homogenous surface structure. Moreover, it aimed
to combine the translucent and esthetic properties of lithi-
um silicate with the strength of zirconia in this ceramic
material (Z1.S).”" After crystallization, surface structure of
ZLS was studied using a scanning electron microscope. The
sutface of ZLS material has a homogenous, fine, and rod-
like crystalline structure with an average crystal size of
approximately 0.5 mm."®"%* Such lower color change values
for VS observed in this study can be attributed to the
homogenous structure of VS with finer crystal particles
containing zirconia.

Karaokutan e a/'* compared the color stability of LU,
IPS e.max CAD, and feldspathic glass ceramic after applying
300 hours of artificial ageing in their study. They reported
that the color change value of Lava Ultimate resin nanoc-
eramics was significantly higher than the color change val-
ues of the others. Lava Ultimate resin nanoceramic materi-
als contain 80% zirconia and silica nanoparticles by weight
and they are reinforced with polymer matrix that contains
crosslinks.”? The main reason for the color change in resin-
containing composite materials was reported to be the water
absorption level due to the hydrophillic/hydrophobic prop-
erties of the resin matrix.** Resin nanoceramic structure
contains Bis-GMA. Hydroxyl groups within Bis-GMA
increase viscosity and they are not stable in terms of color
change. TEGDMA and UDMA were added to the structure
in order to reduce viscosity and enhance mechanical propet-
ties by increasing crosslinks. However, color stability is still
questionable. In addition, most of the polymers contain
functional groups in molecular chains that absorb UV light.
It was reported that in the artificial ageing process, the com-
posite structure absorbs water and disrupts the filler and
resin structure, leading to the rupture of the chemical
bonds.* According to the study by Gawriolek ez a/.,* ceram-
ic materials exhibit better color stability in comparison to
the composite materials. In our study, Vita Suprinity group
showed the highest color stability. In our study, the highest
change value between the first and last color measurements
was observed in the LU group. The lowest color stability of
LU can be explained by the chemical structure of LU resin
nanoceramics according to result of this study.

It cannot be concluded that the thermal ageing process
employed in this study is the same as the clinical conditions.

This is because materials are only processed depending on
the temperature variables throughout the thermal ageing
process. Moreover, it is considerably challenging to evaluate
the response of dental materials to color change in the long
term with clinical studies. The artificial ageing process cat-
ried out in a laboratory environment can be considered as an
important method for researchers to standardize the studies
on dental material characteristics. It helps the researcher save
time by detecting the amount of material degradation in the
thermal cycle within a shorter period of time, while the
researcher gains information about the matetial

In this z vitro study, three different CAD/CAM material
samples were compated in terms of color stability. The last
stage, i.e. artificial ageing, may not be enough to assess the
clinical performance of full-ceramic materials. The extent to
which color differences affect the clinical performance of
full-ceramics should be evaluated in clinical studies. The
limitations of this study are that it was an i» vifro study and
the material was stained on both surfaces. In the clinical sit-
uation, the ceramic is bonded to tooth structure and
exposed to different types of liquids. Additionally, only one
thickness was evaluated in this study. In future studies, the
effects of cement shade, dentin color, and thicknesses of
materials should be investigated on the color stability.

CONCLUSION

In terms of color stability findings, glazing had statistically
different effect on the color change between the first color
measurement and the final color measurement compare to
manual polishing on EC group (P = .000). Therefore, glaz-
ing can be recommended for EC ceramics. For the LU and
VS groups, the color change between the first color mea-
surement and the final color measurement after the comple-
tion of the surface finishing treatment, cementation, and
thermal cycle was similar in the manual polishing, glazing,
and control groups, respectively. Significant differences were
not found among the groups (P > .005). Therefore, manual
polishing can be recommended as an alternative to glazing
for LU and VS ceramics.
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