EGYPTIAN VOL. 66, 517:530, JANUARY, 2020

PRINT ISSN 0070-9484 - ONLINE ISSN 2090-2360

FIXED PROSTHODONTICS, DENTAL MATERIALS, CONSERVATIVE DENTISTRY AND ENDODONTICS

eda-egypt.org 84/2001 10.21608/ed}.2020.79127

EFFECT OF DIFFERENT SURFACE FINISHING PROCEDURES
ON THE COLOR AND TRANSLUCENCY OF TWO CAD/CAM
MONOLITHIC GLASS CERAMICS

Amira El Sharkawy* and Mohammed Moustafa Shalaby™

ABSTRACT

Purpose: The purpose of this study was to investigate the effects of different surface finishing
procedures, storage solutions, and prophylactic polishing on the color and translucency parameters
(TPs) of two machinable glass ceramics; lithium silicate glass-ceramic (Obsidian)and lithium
disilicate reinforced glass-ceramic (IPS e-max CAD).

Materials and Methods: Obsidian and e-max milling blocks were sectioned with a low speed
cutting machineunder water cooling into square specimens (10x10x1 mm?)(N=60). The specimens
were divided into 3 groups (n=10 each) according to the received surface treatment; finishing and
polishing, glaze, and staining and glaze in accordance with manufacturers’ instructions. Then, each
group was further subdivided into 2 storage subgroups, coffee and distilled water as a control
(n =5 for each subgroup). Color and translucency values were measured in CIELAB color space
with spectrophotometer at the initial stage, and following 18 days, and after fine-grit prophylactic
polishing paste application. Color changes (AE) and translucency (ATPs) were calculated and
statistically analyzed using One-way ANOVA for comparing surface treatment followed by Tukey’s
pair-wise if showed significant. Student t-test was used within material type to show effect of
staining. Multifactorial analysis of variance ANOVA was performed to detect significance between
variables (material type, surface treatment, immersion solution and re-polish).

Results: There was a statistically significant difference between the AE values of both immersion
solutions as (p = <0.0001 <0.05) where (coffee > water) for both ceramics tested. Obsidian and
e-max, glaze procedure showed lower color change values than finishing and polishing and staining
and glazing surface(p > 0.05) following coffee storage. It was found that re-polish decreased
color change significantly for both tested ceramics. The translucency was affected according the
monolithic CAD/CAM ceramic type. The translucency of the e-max was found to be higher than
that of obsidian glass-ceramic. Colorant coffee solution decreased the translucency of both obsidian
and e-max ceramics. According to the results of this study, mechanical polishing exhibited highest
translucency than stained and glazed and glazed groups. The re-polishing procedure decreased
translucency parameter non-significantly for both tested ceramics.

*  Assistant professor of Fixed Prosthodontics, ProsthodonticsDepartment, College of Dentistry, Misr University for
Science and Technology. , Egypt.
** Lecturers of Fixed Prosthodontics, Fixed prosthodontics department, Faculty of Dentistry, Minia University,

Egypt.
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Conclusions: Within the limitations of this study, the following conclusions could be drawn:
Staining drinks as coffee had a negative effect on the color stability and translucency of both
obsidian and e-max glass ceramic materials tested. Glaze procedure led to more color stability
with respect to finishing and polishing and stained and glaze for both ceramics after 18 days
coffee storage. Polishing paste led to a decrease in color changes for both ceramics tested. The
translucency was affected according the monolithic CAD/CAM ceramic type. The translucency
of the e-max lithium disilicate glass-ceramic was found to be higher than that of obsidian lithium
silicate glass ceramic after different finishing procedure, after coffee storage and after re-polish.
Finished and polished groups presented the highest translucency than stained and glazed and glazed
for both ceramics tested. Re-polish decreased translucency parameters non-significantly for both
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tested ceramics.
INTRODUCTION

All ceramic restorations are frequently preferred
in dental treatments, due to the esthetic properties
and biocompatibility. Computer-aided design
and computer-aided manufacturing (CAD-CAM)
systems enable successive production of dental
restorations.'™

Full contour monolithic restorations can be
designed and manufactured using CAD-CAM
machines and materials such as zirconia, zirconia
reinforced lithium silicate ceramic, lithium disilicate
These
monolithic restorations, especially which milled

ceramic, and lithium silicate ceramic.
from lithium disilicate and lithium silicate glass-
ceramic materials, satisfy the esthetic requirements
because of their silicate content.’

Among the glass ceramics, the lithium disilicate
(LDS) glass ceramic (IPS e.max CAD) has superior
optical and mechanical properties than conventional
dental ceramics. In recent years, because of the
various translucency levels and shades exhibited
by LDS ceramics, they have been widely used for
monolithic ceramic restorations.**

Recently, a lithium silicate glass ceramic
(Obsidian ceramic) (Glidewell Dental Laboratories,
Newport Beach, CA, USA) is newly introduced to
the market. After crystallization, it exhibits an ideal
mixture of esthetics and strength with translucency

thatreflects the vitality of natural teeth for fabrication

of anterior and posterior crowns. Obsidian ceramic
restorations are highly resistant to chipping unlike
other ceramics, due to their monolithic composition
and average flexural strength of 385 MPa. Obsidian
milling block characterized by good wear resistance
due to a very high content of ultrafine nanometer-
size crystalline structure. According to the producer;
Obsidian is a combination of over 20 elemental
oxides including zirconia. Also, it comprisesa high
content of ultrafine nano-meter size lithium silicate
and lithium phosphate crystals.’

An ultimate aesthetic restoration should be
morphologically and optically harmonious with
the natural teeth. All ceramic restorations offer an
aesthetic appearance close to the natural optical
properties of the tooth structure '*!' This desired
natural appearance is not always achievable due
to difficulties in matching the natural tooth color
with the existing tooth porcelains.'>'* Hue, chroma,
value, and translucency/opacity are color elements
that affect the aesthetics of dental restorations '*!5
Since human enamels have a natural translucency,
aesthetic materials must reproduce the translucency
of natural teeth 67 aesthetic ceramics must have
high translucency in order to simulate the natural
tooth structure. '8 The translucency parameter
(TP) and contrast ratio (CR) are used to measure
translucency of dental materials."” Also, the ceramic
materials of fixed dental prostheses must offer long-
term color stability to avoid repetitive restoration.
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Multicolored CAD/CAM blocks
developed to overcome the esthetic mismatch be-

have been

tween the restoration and natural tooth. Addi-
tional external staining may be required for resto-
ration characterization in some cases.?’ Although
the manufacturers recommend glazing or polishing
for lithium disilicate and lithium silicate monolithic
restorations to improve esthetics, but color stability
and translucency after glazing or polishing are still
unclear.

Polishing of dental restorations using prophylac-
tic pastes is required to remove biofilm and extrinsic
stains and to achieve a smooth glossy surface. Pre-
vious researches found higher surface roughness on
composite resins compared with base line after pol-

2223 However, infor-

ishing with prophylactic pastes.
mation regarding the effect of prophylactic pastes
on ceramics is limited in the dental works.* There-
fore, the aim of the present study was to investigate
the effects of different surface finishing procedures,
staining solution and prophylactic polishing on the
color and translucency of monolithic lithium sili-
cate glass-ceramic (Obsidian) and lithium disilicate

reinforced glass-ceramic( IPS E-max) .

The null hypotheses of this study were that (1)
the various finishing procedures (the finishing and
polishing, glaze, and/or staining and glaze) would
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not result in a difference in color and translucency
of the lithium disilicate, and lithium silicate
machinable glass ceramics (2) the storage in staining
drinks would have no effect on the color and relative
translucency of the tested CAD/CAM ceramics, and
(3) the polishing paste application would has no
effect on coffee discoloration if occurred.

MATERIALS AND METHODS

Two types of CAD-CAM glass-ceramic (N=60),a
lithium silicate glass-ceramic (obsidian) (n=30) and
a lithium disilicate glass-ceramic (IPS e.max CAD;
Ivoclar Vivadent AG) (n=30), were tested for color
and translucency changes. The compositions of the
materials are presented in Table 1. Specimens were
randomly divided into 3 surface finishing procedure
groups, namely; finishing and polishing, glazing,
and external staining and glaze (n=10/group). Using
the CAD software (Dental CNC, v6.17.00), a design
was created that outfits the dimension of the milling
blocks for both the obsidian and e-max (Fig.1).
Partially crystallized milling blocks were sectioned
by using a low speed cutting machine (isomet 4000,
Buehler, Germany) to obtain square plates of; 10
x10 x 1 mm?® dimensions (Fig. 2). Each specimen
had a handle to allow for accurate positioning
during staining and glazing. The thicknesses of
each ceramic specimen were checked by using a

TABLE (1) The brand names, manufacturers, chemical compositions and batch numbers of the ceramic

materials used in the study:

Brand Manufacturer Chemical composition Batch number
IPS e.max Ivoclar Vivadent, Lithium disilicate U51702
CAD Schaan, glass-ceramic,
Liechtenstein SiO, (57-80), Li2O
(11-19), K20 (0-13),
P205(0-11),
Zr02(0-8), ZnO
(0-8), and other
coloring oxides
(0-12)
Obsidian milling blocks | Prismatik Dentalcraft, Inc. | More than 20 metal oxides and zirconia | 16-237-0896
Irvine USA
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Fig. (1) A design created that suits the dimension of the Obsidian
and IPSe-max milling blocks.

digital caliper.High translucency blocks were used
in this study. A3 shade milling blocks were selected
for both finishing and polishing, and glaze groups.
Whereas A1 shade blocks were used for staining and
glazing groups. Al shade was chosen, so that after
the staining and glazing firing, all the specimens in
each group had A3 shade. For the obsidian samples
in all groups, all finishing procedures must be
done before crystallization as recommended by the
manufacturer.

After finishing and prior to crystallization, the
restoration should be thoroughly cleaned with asteam
jet. The partially crystallized ceramic specimens in
e-max and obsidian material groups were subjected
to crystallization firing cycle according to the
instructions(Programat ~ P3010;
Ivoclar Vivadent) at 820°C for 10 minutes and at
850°C for 10 minutes, respectively to improve

manufacturer’s

their mechanical properties. The specimens were
supported on the try during firing using vita firing
paste. (Fig. 3)

The obsidian and e-max specimens were divided
into 3 groups according to the surface treatments
they received, finishing and polishing, glazing and
staining and glaze.

All surface treatments were applied to all the
surfaces of the specimen and to the handle. For the
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Fig. (2) Partially crystallized milling blocks were sectioned by
using a low speed cutting machine.

glaze groups, the specimens in the e.max group
were finished using finishing wheel (the green
wheel of the Eve Diapol, EVE Ernst Vetter GmbH
Rastatter Str, Pforzhei) then cleaned using steam
jet. Finally the specimens of the 2 groups were
glazed according to the manufacturers’ instructions,
by using the suitable glaze porcelain. (IPS Ivoclar,
vivadent, Glaze) was used for e-max glaze group,
whereas (VITA Akzent Plus, VITA Zahnfabrik,
Germany) was used for the Obsidian glaze group.

For the finishing and polishing groups, the
specimens were polished by using a slow-speed
straight hand-piece (NSK EX-6B, Japan). The hand
piece was mounted to a special device to ensure
standardization of grinding pressure, direction and
rate to which the samples were subjected to. The
e-max ceramic specimens were finished and polished
using (Eve Diapol, EVE Ernst Vetter GmbH Rastatter
Str, Pforzheim). The first step was the finishing
using the green polishing discs (medium) approx.
35 microns. Then the grey wheel (fine) approx. 4-8
microns was used for smoothing and pre-polish.
Finally the pink wheel (extra fine) approx. 1-2
microns was used for high luster polishing. All the
finishing and polishing procedures were carried out
at a recommended speed of 7000 RPM. Each step
was done for 1 minute.

The specimens in the obsidian ceramic group
were polished with a polishing kit (Eve Diapol).
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Fig. (3) The specimens were supported on the tray during firing
using vita firing paste.

The first step was smoothness and pre-polish using
the grey wheel, then luster polishing was performed
using the pink wheel. All the polishing procedures
were carried out at a recommended speed of 7000
RPM. Each step was done for 1 minute.

For the external stain and glaze groups, the spec-
imens of the e.max group were finished as those in
the glaze group. The staining materials (IPS Ivocol-
or Shade and Vita Akzent Plus Effect Stains) were
used for e-max and obsidian stain and glaze groups
respectively; and glaze porcelains (IPS Ivocolor
Glaze and Vita Akzent Plus) for e-max and obsid-
ian respectively. The external stain was brushed in
the beginning, then glaze was applied. The speci-
mens were fired in one firing cycle in accordance
with the recommended firing procedures. After fir-
ing, the color of the specimens was checked using
dental spectrophotometer device (VITA Easyshade
Advance; Vita Zahnfabrik) to be A3.

Color measurement

Initial color values of all specimens were mea-
sured in CIELAB color space withspectrophotom-
eter (Cary 5000, Agilent Technologies, USA) under
D65 illumination on a black background.” LAB
color space, which was defined by the Commis-
sion International D’ Eclairage (CIE), is used for
measurement of color values. L* represents the
lightness (i.e., the gray scale from black to white),

(521)

the parameter a* represents the chromaticity vary-
ing from greenness (negative) to redness (positive),
whereas the b* parameter shows the chromatic-
ity varying from blueness (negative) to yellowness
(positive).” The spectrophotometer was calibrated
before the measurement according to the manufac-
turer’s instructions.

Translucency was determined by finding the value
of the TPs ( translucency parameters).Measurements
was achieved with the spectrophotometer on white
and black backgrounds, and the mean CIE L*a*b*
values were recorded for both backgrounds. The
TPs was found by calculating the difference in
color between the specimen over a white and black
background with the following formula: '*-2

TP=(L",-L" )+ (a';-a" )+ (b",-b" ))”*

In this formula, B signifies the color coordinates
over a black background and W signifies the color
coordinates over a white background. The greater

the TP value, the higher the translucency of the
material.

Each group was further subdivided into 2
subgroups according to the storage media either
coffee or distilled water as a control (n=5/subgroup).
The coffee solution was prepared with 1.2gm coffee
(Nescafe Classic; Nestle, Spain) was dissolved in 100
mL of boiling distilled water for each subgroup. The
solution was stirred every 8+1 hours and changed
every 24 hours?”? by the same operator. Finally,
distilled water served as the control subgroups
solution. All specimens were stored in 100 ml
solutions for each subgroup at room temperature
for 18 days. Then the specimens were rinsed with
distilled water for 5 minutes and blotted dry with
tissue paper before color measurements. The
second set of color and translucency measurements
were made using the spectrophotometer with the
same method as the first. The determination of
the color variation, AE*, between the two color
measurements was made in the CIE L*a*b* system
using the following equation: AE = [(L * - Lz*)2
+ (a* —a*)7 + (b* — b*)?”. L *, a*, and b*
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represent the initial color values of the specimens,
and L *, a,*, and b,* represent the measurement
after beverage storage.

Polishing paste (Proxyt fine RDA 7; Ivoclar
Vivadent) was applied on all surfaces of all the
specimens in all subgroups, by using rubber cups
and polished by using a slow-speed hand-piece
(Kavo Ewl 4990; Kavo Dental Gmbh, Germany) at
a speed of 10,000RPM, for 1 minute; the hand piece
was mounted to a special device to ensure standard-
ization of grinding pressure, direction and rate to
which the samples were subjected. The specimens
were polished in one direction in dry environment.
Then, the specimens were cleaned with distilled
water and alcohol. After this, the color and translu-
cency measurements were performed again with the
spectrophotometer. The color and the translucency
values for all subgroups before immersion and af-
ter immersion in storage media, and after polishing

were plotted and statistically analyzed.

Statistical Analysis

The results were analyzed using Graph Pad In-
stat (Graph Pad, Inc.) software for windows. A value
of P < 0.05 was considered statistically significant.
Continuous variables were expressed as the mean
and standard deviation. After homogeneity of vari-
ance and normal distribution of errors had been con-
firmed, One-way ANOVA was done for compared
surface treatment followed by Tukey’s pair-wise if
showed significant. Student t-test was used within
material type to show effect of staining. Multifac-
torial analysis of variance ANOVA was performed
to detect significance between variables (material
type, surface treatment, immersion solution and re-
polish). Sample size (n=5) was large enough to de-
tect large effect sizes for main effects and pair-wise
comparisons, with the satisfactory level of power
set at 80% and a 95% confidence level.
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RESULTS

Color changes

Descriptive statistics showing mean values and
standard deviation of color changes test results
measured in (AE) as function of surface treatment
after coffee, distilled water immersion and re-polish
are summarized in (Table 2) and graphically drawn
in Fig. (4).

Ceramic material group; totally regardless to
surface treatment, immersion solution or re-polish it
was found that there was no-significant difference
between both ceramic material groups as indicated
by multi-factorial ANOVA test (p = 0.2092 >0.05)
where (Obsidian = e. max)

Surface treatment; Irrespective of material
group, immersion or re-polish, totally it was found
that there was no-significant difference between
all surface treatment as indicated by multi-factorial
ANOVA test (p =0.9163 >0.05) where (Finished&
polished = Stained & glazed = Glazed)

Immersion solution; totally regardless to ceramic
material group, surface treatment or re-polish it was
found that there was significant difference between
both immersion solutions as indicated by multi-
factorial ANOVA test (p = <0.0001 <0.05) where
(coffee > water)

Effect of re-polish; with both groups totally it
was found that re-polish decreased color change
significantly as indicated by multi-factorial ANOVA
test (p = 0.0256 <0.05) where (re-polish > staining
solution)

Translucency parameters (TPs)

Translucency parameters (TPs) results showing
mean and standard deviation (SD), values for both
material types with different surface treatment after
coffee, water immersion and re-polish are summa-
rized in Table (3) and graphically drawn in Fig (5).

Ceramic material group; totally regardless to
surface treatment, immersion solution or re-polish



EFFECT OF DIFFERENT SURFACE FINISHING PROCEDURES ON THE COLOR (523)

TABLE (2) Comparison of color changes test results (Mean+SD) for both ceramic groups with different

surface treatment after coffee, water immersion and re-polish.

Surface treatment ANOVA
Variables
Finished& polished Glazed Stained & glazed P value
Coffee 2.93 4+0.25 2.378+0.21 2.93 4+0.28 0.049*
Re-polish 2.174+0.12 2.24+0.1 2.464+0.2 0.1164 ns
e. max
Water 0.16*+0.015 0.174+0.02 0.134+0.01 0.0545 ns
Re-polish 0.154+0.011 0.174+0.012 0.144+0.01 0.052 ns
Coffee 3.344+0.33 2.388+0.21 2.748+0.24 0.009*
Re-polish 3.16*+0.29 2.33%+0.13 2.45%+0.12 0.004*
Obsidian
Water 0.154+0.014 0.184+0.016 0.194+0.02 0.0659 ns
Re-polish 0.144£0.01 0.16*+£0.015 0.184+0.05 0.4169 ns
*; significant (p < 0.05)ns; non-significant (p>0.05)
Different letter in the same row indicating statistically significant difference (p < 0.05)
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Fig. (4) Column chart showing the mean values of color changes for both ceramic groups with different surface treatment after

coffee, water immersion and re-polish

it was found that there was significant difference
between both ceramic material groups as indicated
by multi-factorial ANOVA test (p = <0.0001<0.05)
where (e. max > Obsidian)

Surface treatment; Irrespective of material
group, immersion or re-polish, totally it was found
that there was significant difference between all
surface treatment as proved by multi-factorial
ANOVA test (p=<0.0001<0.05) where (Finished&
polished = Stained & glazed > Glazed)

Immersion solution; totally regardless to ceramic
material group, surface treatment or re-polish it was
found that there was significant difference between
both immersion solutions as indicated by multi-
factorial ANOVA test (p = 0.0389 <0.05) where
(water >coffee)

Effect of re-polish; with both groups totally, it
was found that re-polish decreased translucency
parameter non-significantly as indicated by multi-
factorial ANOVA test (p = 0.937 <0.05) where
(baseline =immersion solution= re-polish ).
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TABLE (3) Comparison of translucency parameter test results (Mean+SD) for both ceramic groups with
different surface treatment after coffee, water immersion and re-polish.

Surface treatment ANOVA
Variables
Mechanicalpolished Galzed Stained & glazed P value
Baseline 20.944+3.53 1898423 14.24%+1.02 0.003*
Coffee Immersed 19.78%+4.11 17.868+3.15 11.56°+0.96 0.0028%*
Re-polish 20.324+4.34 17.968+3.16 11.64+1.18 0.002%*
e. max
Baseline 21.222+3.51 18.658+2.23 14.2°41.29 0.003
Water Immersed 21.16°+3.5 18.638+2.24 14.16%+1.27 0.002%*
Re-polish 21.214+£3.52 18.638+2.23 14.17°+1.30 0.003*
Baseline 14.874+2.29 13.58%+1.65 10.298+0.65 0.01*
Coffee Immersed 13.95%+2.04 12.942+1.53 9.888+0.51 0.003
Re-polish 144+£2.03 13.032+1.55 9.948+0.49 0.0028%*
Obsidian
Baseline 14712216 13.542+1.57 10.48+0.59 0.002%*
Water Immersed 14.64°+2.14 13.512%1.57 10.378+0.57 0.003
Re-polish 14.694+2.16 13.542+1.58 10.388+0.58 0.002%*

*: significant (p < 0.05)ns; non-significant (p>0.05) Different letter in the same row indicating statistically significant

difference (p < 0.05).
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Fig. (5) Column chart showing the mean values of translucency parameter for both ceramic groups with different surface treatment
after coffee, water immersion and re-polish
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DISCUSSION

The color changes and relative translucency
of Obsidian and IPSe-max glass ceramics that
have been subjected to different surface finishing
procedures and stored in water or coffee for 18
days, were investigated in this study. The effect of
polishing paste application, following 18 days coffee
storage, was also tested.

Coffee has been the most commonly used
staining solution in color studies followed by tea
and cola. 77-?** Among coffee drinkers; the average
consumption of coffee is 3.2 cups per day. When the
average time for drinking of one cup is 15 min, the
18 days storage time simulated consumption over a
one and half year period.?”-%

In the present study the specimens were
sectioned with the Isomet 4000. 7 The saw cut
the materials with minimal specimen deformation
and low damage that can ensure standardized
thickness for all 60 specimens, thus overcome any
optical variations that could occur due to change in
thickness. 2

Many studies have founded that different chair-
side ceramic polishing systems have created smooth
surfaces as glazing.”®*' However, type of surface
finishing was an important factor in color stabil-
ity Several ceramic materials and polishing sys-
tems are now available. In the current study; polish-
ing was performed for the specimens according to
manufacturer’s instructions, and regarding the evi-
dence proving that stain resistance and color stabil-
ity is improved with properly polished surfaces*.
It was also reported that materials with different
microstructures require different polishing systems.
4 Each specimen was polished with the polishing
kit recommended by the manufacturer to mimic the
clinical condition.

Spectrophotometer can analyze the principle
components of spectra and have the ability to convert
spectrophotometric measures into differs values.
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They have good reproducibility. Spectrophotometers
have been used as a workable instrument in*’#
stability of dental
restorations, and have confirmed to be a somewhat

research to assess color
sophisticated and accurate color measuring device®
for this reason the spectrophotometer was used in
the current study.

According to the results of the study, the first
null hypothesis was rejected, because the surface
finishing procedures affected
translucency values differently. The second null

the color and
hypothesis was also rejected, because the coffee
solution affected the color and translucency of
ceramics. The third hypothesis was also rejected,
as the color change AE values were decreased after
polishing paste application.

In this study, an increase in AE values was
detected in the coffee groups for both obsidian and
e-max specimens but not for specimens stored in
distilled water as the control group. These groups
also exceeded the TPs values of control groups.
Johnston et al.® reported an acceptable threshold
of AE = 3.7. Recent studies assumed as clinically
acceptable if obtained AE values AE* = 2 to 4.°'53
However more recent studies reported color changes
below A E = 1 are unperceivable to the naked eye,
and 1 > A E > 3.3 require a skilled person to detect
the difference, thus gaining clinical acceptance. 3
Therefore, the same limit was considered in this
study.

The results of the current study demonstrated
that glazed e-max and obsidiangroups showed
statistically lower color changes with respect to the
finished& polished and stained & glazed groups
Table (2) and Fig.(4), although color change values
could be clinically acceptable for both glaze and
mechanical polishing methods. This similar result
has also been confirmed in previous studies. >
Yilmazetal”’, reported that glazed ceramics revealed
statistically higher color stability than ceramics
polished by using polishing points and polishing
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paste, following methylene blue storage. Moreover,
the results comes in consistence with the work
ofMotroetal*®assessed the effects of different surface
finishing techniques ; glaze, reglaze, and mechanical
polishing using various polishing materials, on
the color stability and surface roughness of (IPS
e.max Ceram) after 12 days coffee storage. The
achieved higher color stability of glazed ceramics
could be attributed to the glaze procedure may lead
to smoother surfaces with respect to mechanical
polishing methods, as smoother surfaces may result
in less stain retention following storage in different
beverages. Al-Wahadni A. and Martin DM. 3%
reported that, the glaze procedure sealing the open
pores on the surface after firing, given that better
optical properties and more surface smoothness,
correspondingly a smooth surface reduces biofilm
accumulation. While, the increase in color change
in finishing and polishing group may be due to the
presence of surface flaws that allow the liquids to go
through while the glazed material has an impervious

layer that reduce the liquid penetration.”®®

According to the result of the present study,
the stained and glazed procedure groups showed
statistically higher (AE) values than the glazed
group after coffee storage in e-max and obsidian
groups. This result is in accordance with the result
of Erturk K B ®® who attributed this to the liquid
used for staining could be diluting the glazing paste,
resulting in higher discoloration. Moreover ; Anil
N et al ® and Garza LA et al,’'found that tooth-
brushing test have increased the surface roughness
and increased color change on the externally stained
ceramics.®®' The author attributed this result to, the
possibly rougher and wavier surface resulting from
the brush application.

In the -current study, the application of
prophylactic paste after coffee storage; resulted
in lower AE values, this was in accordance with
Stawarczyk et al and Kanat-Erturk B * whom

evaluated the cleaning effect of prophylactic paste,
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they reported that polishing with prophylaxis
paste produced a decrease in color changes for
the PMMA-based materials and glass-ceramic.
Furthermore, all the color changes following the
prophylactic paste were found below the 3.3 clinical
thresholds. Consequence, the use of polishing paste
in discolored ceramics may be recommended, but
the effect of surface roughness following polishing
needs further investigations.

In the present study; the multi-factorial ANOVA
test (p = <0.0001<0.05) revealed that the material
had a significant effect on the translucency of both
material, the e-max presented higher translucency
than obsidian before and after coffee storage and
after re-polishing. This result was in accordance
with Hayran y, Sarikaya 1> who were described that
the difference in the TP values could be the result of
the different distribution of crystals and the hardness
of the material as well as the different dimensions of
the ceramic material crystals. Moreover, the material
composition strongly affected translucency that;
the crystal content, grain size and microstructural
differences in the materials are responsible for the
differences in TP values. The surface structure of
LDS after the crystallization process has been
examined with scanning electron microscopy.®® %
and the LDS material surface showed needle-shaped
crystals and an average crystal size of approximately
1.5 mm. while the obsidian ceramic contains a high
content of ultrafine nano-meter size lithium silicate
and lithium phosphate crystals.” The larger crystal
dimension and higher firing temperature of e-max
might explain the higher translucency of e-max than
obsidian.

In the current study; the type of surface finishing
affected the translucency values of both materials
before coffee storage that finished and polished
groups presented the highest translucency values;
table (3) and Fig. (5). This could be attributed to
the glaze layer may reflect part of the incident light
prisms, so the amount of light passing through
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the materials is decreased. This result of current
study was in contradiction with Alp G et al ® who
found that the glazed e-max group presented higher
translucency than polished surfaces. Difference
between the current study and those in the study by
Alp G et al ® may be due to the differences between
the evaluated thickness of this material; the author
used 1.5mm while in the present study, a thickness
of 1 mm was used for both materials. Subasi
G M*% found that; material thickness can be expected
to affect relative translucency parameter of the
restorations made from lithium disilicate ceramics.

In the present study; there is statistically
significant difference between the translucency
values for groups of both immersion solutions
as indicated by multi-factorial ANOVA test
(p= 0.0389 <0.05) where (water >coffee). This
result was consistent with Subast G M and Giilce
Alp®, whom found a significant decrease in the
translucency values for glazed groups after coffee
thermocycling. Moreover; it is believed that this
decrease in translucency might be because of the
increased wettability of the ceramics as an outcome
of the increase in the ceramic roughness caused
by the acidic effects of cola, coffee, and black
tea. Al-Hiyasat et al. ” reported that cola abrades
several ceramics and this erosion can result in a
tribochemical corrosion mechanism. Crispin and
Caputo® have displayed that significant color
change occurs on rough surfaces and decrease in TP
after cola, coffee, and black tea storage. It was stated
that theaflavins in tea leaves, caffeine and caffeic
acid cause a color and translucency change in the
ceramics.” In contrary, Subasi et al. % compared
the effects of material and thickness on the color
stability and translucency of monolithic ceramics
lithium disilicate ceramic zirconia reinforced lithium
silicate ceramic, and pre-shaded monolithic zirconia
exposed to coffee thermocycling. Staining in coffee
did not affect the translucency of lithium disilicate
ceramics. The difference between the two results
could be attributed to the use of different devices
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for color measurement, different thickness, and
different formulae for color change measurement.

However, in our study there were no statistical
significance differences in translucency values
in both materials and all sub groups after the
application of polishing paste Table (3) and Fig.(5),
this was in contradiction with Monaco C, the study
that researched the prophylactic paste effect on the
translucency of (IPS e.max CAD) ; it was found that
the prophylactic paste application led to a decrease
in translucency.”’this could be attributed to the
difference in particle size of polishing paste used,
function of time and pressure, hand piece speed, and
thickness of the glaze layer used in both papers.

CONCLUSIONS

Within the limitations of this study, the following
conclusions could be drawn:

¢ Staining drinks as coffee had a negative effect
on the color stability and translucency of both
obsidian and e-max glass ceramic materials
tested.

* Glaze procedure led to more color stability with
respect to mechanical polishing and external
staining and glaze for both ceramics after
18days coffee storage.

* Prophylactic polishing paste led to a decrease in
color changes for both ceramics tested.

e The translucency was affected according the
used ceramic type.The translucency of the e.max
lithium disilicate was found to be higher than
that of obsidian lithium silicate glass ceramic
after different finishing procedure, after coffee
storage and after re-polish.

* Finished and polished groups presented the
highest translucency than stained & glazed and
glazed for both ceramics tested.

* Prophylactic re-polish decreased translucency
parameters non-significantly for both tested
ceramics.
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