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Clinical Relevance

Silica-based glass ceramics restorations achieve clinically acceptable, enamel-like
roughness and gloss by either glazing or manual finishing and polishing. The latter can
be considered an adequate procedure, comparable to furnace-based restorations, and this is
noteworthy for chairside monolithic restorations.

SUMMARY

Objective: To assess the efficacy of dedicated

finishing/polishing systems on roughness and

gloss of VITA Suprinity and IPS e.max CAD.

Method: A total of 24 blocks of Suprinity and 24

of e.max were cut into a wedge shape using an

InLab MC-XL milling unit. After crystalliza-

tion, the 24 Suprinity wedges were divided into

four subgroups: group A.1: Suprinity Polishing

Set Clinical used for 30 seconds and group A.2:

for 60 seconds; group A.3: VITA Akzent Plus

Paste; and group A.4: spray. The 24 e.max

wedges (group B) were divided into four sub-

groups according to the finishing procedure:

group B.1: Optrafine Ceramic Polishing Sys-

tem for 30 seconds and group B.2: for 60

seconds; group B.3: IPS e.max CAD Crystall/

Glaze paste; and group B.4: spray. After finish-

ing/polishing, gloss was assessed with a gloss-

meter and roughness evaluated with a

profilometer. Results were analyzed by apply-

ing a two-way analysis of variance for gloss

and another for roughness (a=0.05). One spec-

imen per each subgroup was observed with a

scanning electron microscope.
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Results: For roughness, materials and surface
were significant factors (p,0.001). Suprinity
exhibited significantly lower roughness than
e.max. Also the Material-Surface Treatment
interaction was statistically significant
(p=0.026). For gloss, both material and surface
treatment were significant factors (p,0.001).
VITA Suprinity showed significantly higher
gloss than e.max. Also the Material-Surface
Treatment interaction was statistically signif-
icant (p,0.001).

Conclusions: Manual finishing/polishing for 60
seconds and glazing paste are the most effec-
tive procedures in lowering the roughness of
CAD/CAM silica-based glass ceramics. Manual
finishing/polishing for 60 seconds allows
milled silica-based glass ceramics to yield a
higher gloss. VITA Suprinity displayed higher
polishability than IPS e.max CAD.

INTRODUCTION

Computer-aided design and computer-aided manu-
facturing (CAD/CAM) technology represents an
important part of contemporary prosthetic dentist-
ry.1 CAD/CAM or ‘‘digital’’ dentistry developed
following two main streams. The digital procedure
can in fact be carried out by the technicians in their
laboratories, with a workflow that can somehow
resemble the traditional one, or, alternatively, it can
be performed entirely in dental offices. In the so-
called chairside procedure, a single-unit restoration
can be fabricated in the dental office and delivered in
a one-session appointment of reasonable time. Since
its launch in 1985, the CEREC system, the first and
currently leading system for chairside restorations,
has developed hardware, software, and material
options.2,3 Among the several materials available
for milling,4-6 lithium silica-based glass ceramics are
relevant for esthetic, physical, and mechanical
properties. Despite the different chemistry, both
IPS e.max CAD (Ivoclar Vivadent, Schaan, Liechten-
stein) and VITA Suprinity (VITA Zahnfabrik, Bad
Sackingen, Germany) are particularly indicated for
monolithic restorations.7,8 Once milled, the restora-
tions are coarse in texture,1,9,10 so polishing and
finishing are mandatory before delivery.11 These
procedures render the surfaces smoother1 and more
lustrous12 as well as improve the restoration bio-
compatibility,13-15 minimizing the incidence of bio-
logical complications such as plaque retention and
antagonist-tooth wearing. In addition, well-finished
surfaces lead to less technical and esthetic problems

because the material becomes tougher,16,17 glossy,18

and stable in translucency19 and color.20

Glass ceramics can be finished by handpiece burs,
with or without glossy paste, or by furnace-based
glazing materials. Because manual polishing and
glazing affect differently the surface smoothness and
aspect of dental ceramics,1,11,18,21,22 it appeared of
interest to evaluate whether roughness and gloss
vary according to the finishing procedures.

To assess in vitro the effect of the dedicated
manual and furnace-based finishing systems on the
surface properties of VITA Suprinity and IPS e.max
CAD, a study with a twofold objective was conduct-
ed. The first objective was to verify whether
differences exist between the two materials in the
ability to decrease roughness and increase gloss. The
tested null hypothesis was that VITA Suprinity and
IPS e.max CAD achieve the same roughness and
gloss after finishing with their respective dedicated
systems. The second objective was to assess whether
for each of the two materials, the manual and the
furnace-based recommended systems perform simi-
larly. The tested null hypothesis was that no
statistically significant difference in roughness and
gloss exist among the different proprietary finishing
and polishing systems tested on VITA Suprinity and
IPS e.max CAD.

METHODS AND MATERIALS

Specimen Preparation

Blocks of zirconia-reinforced lithium silicate (VITA
Suprinity, HT A3, VITA Zahnfabrik) and lithium
disilicate (IPS e.max CAD, HT A3, Ivoclar Vivadent
AG) for the CEREC CAD/CAM system (Sirona
Dental, Bernsheim, Germany) were selected for this
study. Twenty-four blocks were used for each of the
two tested materials.

A model for a 308 wedge-shaped specimen was
designed with CEREC InLab software v3.88 (Sirona
Dental; Figure 1). Specimens were milled in an
InLab MC-XL milling machine (Sirona Dental). In
order to standardize the milling procedure, the
diamond burs of the milling unit (Step Bur 12S
and Cylinder Pointed Bur 12S, both Sirona Dental)
were replaced before starting the milling procedure
and then every 10 milling cycles. Each milled wedge
was finally separated from the block base by means
of a low-speed, water-cooled diamond disc.

Final crystallization was performed following
manufacturer’s instructions in their respective rec-
ommended furnaces: VITA Vacumat 6000 (VITA
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Zahnfabrik) for VITA Suprinity and EP 600 Combi

(Ivoclar Vivadent) for IPS e.max CAD.

After crystallization, the 24 VITA Suprinity

wedges (group A) were randomly divided into four

subgroups according to the finishing procedure

(Table 1): group A.1 = VITA Suprinity Polishing

Set Clinical used for 30 seconds (VITA Zahnfabrik);

group A.2 = VITA Suprinity Polishing Set Clinical
used for 60 seconds; group A.3 = VITA Akzent Plus
Paste (VITA Zahnfabrik); group A.4 = VITA Akzent
Plus Spray (VITA Zahnfabrik). The 24 e.max CAD
wedges (group B) were also randomly divided into
four subgroups according to the finishing procedure:
group B.1 = Optrafine Ceramic Polishing System
(Ivoclar Vivadent) used for 30 seconds; group B.2 =

Figure 1. Software image of the 308
wedges milled from VITA Suprinity
and IPS e.max CAD blocks.

Table 1: Tested Groups, Materials, and Treatments

Groups Blocks Finishing and Polishing Systems Treatments and Abbreviations

A1 VITA Suprinity (ZLS) SUPRINITY Polishing Set Clinical Manual finishing and polishing
with contra-angle handpiece
First tip: 30 seconds, 10,000 rpm;
second tip: 30 seconds, 6,000 rpm.

30MFP
B1 IPS e.max CAD (LD) Optrafine Ceramic Polishing System Manual finishing and polishing

with contra-angle handpiece
First tip: 30 seconds, 10,000 rpm;
second tip: 30 seconds, 6,000 rpm.

A2 VITA Suprinity (ZLS) SUPRINITY Polishing Set Clinical Manual finishing and polishing
with contra-angle handpiece
First tip: 60 seconds, 10,000 rpm;
second tip: 60 seconds, 6,000 rpm.

60MFP
B2 IPS e.max CAD (LD) Optrafine Ceramic Polishing System Manual finishing and polishing

with contra-angle handpiece
First tip: 60 seconds, 10,000 rpm;
second tip: 60 seconds, 6,000 rpm.

A3 VITA Suprinity (ZLS) VITA Akzent Plus Paste Laboratory finishing
Smoothly applied on the surface
with a brush and fired

GP
B3 IPS e.max CAD (LD) IPS e.max CAD Crystall/Glaze paste Laboratory finishing

Smoothly applied on the surface
with a brush and fired

A4 VITA Suprinity (ZLS) VITA Akzent Plus Spray Laboratory finishing
Smoothly sprayed on the surface
and fired

GS
B4 IPS e.max CAD (LD) IPS e.max CAD Crystall/Glaze spray Laboratory finishing

Smoothly sprayed on the surface
and fired

Abbreviations: GP, glazing paste; GS, glazing spray; MFP, manual finishing and polishing; rpm, revolutions per minute.
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Optrafine Ceramic Polishing System used for 60
seconds; group B.3 = IPS e.max CAD Crystall/Glaze
paste (Ivoclar Vivadent); group B.4 = IPS e.max
CAD Crystall/Glaze spray (Ivoclar Vivadent). For
each group, five wedges were used for roughness and
gloss measurements. Given that both sides of each
wedge received the surface treatment, a total of 10
surfaces per group were assessed (n=10). One extra
specimen per subgroup was prepared for scanning
electron microscopy (SEM) observations.

For the manual finishing procedure (subgroups
A.1, A.2, B.1, B.2), rubber cups were used and
replaced every two specimens. Finishing was car-
ried out following the manufacturers’ instructions
with a contra-angle handpiece (Kavo INTRAmatic
20CN, Kavo, Biberach, Germany) under water-
cooling. All the manual finishing and polishing
procedures were performed by the same operator.
The operator was calibrated using a precision scale
before and during the procedure, considering a 40g
force as a reference for light pressure. The calibra-
tion was repeated for every subgroup (10 speci-
mens).23

For the furnace-based finishing procedure of
subgroup A.3, the glazing material was applied and
then fired in a VITA Vacumat 6000 furnace (VITA
Zahnfabrik, Bad Sackingen, Germany) with the
following firing cycle: pre-dry at 4008C for 6 minutes,
heat 808C/minute until 8008C followed by opening
after 1 minute of holding time with no vacuum.

For subgroup A.4, the glazing material was
applied and then fired in a VITA Vacumat 6000
furnace with the following firing cycle: pre-dry at
4008C for 4 minutes, heat 808C/minute until 8008C
followed by opening after 1 minute of holding time
with no vacuum.

For subgroups B.3 and B.4, after the application of
the glazing material (paste and spray, respectively),
the following firing cycle was performed with EP 600
Combi (Ivoclar, Schaan, Liechtenstein): pre-dry at
4038C for 6 minutes, heat 908/minute until 8208C,
heat 308C/minute until 8408C, followed by opening
after 3 minutes of holding time; vacuum on at 5508C
and vacuum off at 8208C.

Roughness and Gloss Measurement

Before testing, specimens were ultrasonically
cleaned in a 95% alcohol solution for three minutes.
A profilometer (Mitutoyo SJ-201P, Mitutoyo Corp.,
Kanagawa, Japan) set with a cutoff value of 0.8 mm,
a stylus speed of 0.5 mm/s, and a tracking length of
5.0 mm was used24 to assess the surface roughness

(Ra). The setup was standardized by means of a
custom mold for both instrument and specimen.
Mean Ra (lm) was recorded.

A glossmeter (Novo-Curve, Rhopoint Instruments
Ltd, Bexhill-on-Sea, UK) with a 608 angle was used
for the gloss evaluation. ISO 2813 specifications for
ceramic materials were followed25 and gloss units
(GU) were recorded. To avoid any ambient light and
to control the specimen position during measuring, a
custom-made opaque silicone mold was used.

In order to test the formulated null hypothesis,
the ability of the material to be finished (group A;
group B), and the efficacy of the recommended
finishing systems (subgroups A.1-A.4; subgroups
B.1-B.4) were compared for roughness and gloss,
respectively, using a two-way analysis of variance
(ANOVA), having verified that the groups’ data
distribution was normal (p=0.077; Kolmogorov-
Smirnov test) and variances were homogeneous
(p=0.545; Levene test). In all the analyses, the level
of significance was set at a = 0.05 and PASW
Statistic 18.0 software (SPSS, Chicago, IL, USA)
was used.

SEM Evaluation

Specimen preparation for SEM observations in-
volved ultrasonic cleaning in a 95% alcohol solution
for three minutes and air drying with an oil-free air
spray. Specimens were then secured onto SEM
(JSM-6060LV, JEOL, Tokyo, Japan) slabs with
gold-conducting tape, and were gold coated in a
vacuum sputter coater (SC7620 Sputter Coater,
Polaron Range, Quorum Technologies, Newhaven,
UK). The treated surfaces were then observed at
5003 magnification (Figure 2).

RESULTS

Roughness (Ra)

The results of superficial roughness measurements
are reported in Table 2. The two-way ANOVA
demonstrated that material and surface treatment
were significant factors for roughness (p,0.001). In
particular, regardless of the surface treatment,
VITA Suprinity exhibited significantly lower rough-
ness than IPS e.max CAD. When assessing the
influence of the polishing system, the two-way
ANOVA disclosed that 60 seconds of manual
finishing and polishing and glazing paste resulted
in significantly lower roughness than glazing spray.
Also 60 seconds of manual finishing and polishing
yielded significantly lower roughness than 30
seconds of manual finishing and polishing. Also
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the Material 3 Surface Treatment interaction was

statistically significant (p=0.026). Specifically, with

Suprinity 30 seconds of manual finishing and

polishing and glazing spray resulted in significantly

lower roughness than 60 seconds of manual finish-

ing and polishing and glazing paste, whereas with

IPS e.max CAD, glazing spray produced signifi-

cantly higher roughness than the other treatments

(p,0.05). In addition, IPS e.max CAD was signifi-

cantly rougher than Suprinity following all the

treatments except 30 seconds of manual finishing

and polishing (p,0.05).

Gloss (GU)

The results of the gloss measurements are presented

in Table 3. The outcome of the two-way ANOVA

pointed out that both material and surface treatment

were significant factors for gloss (p,0.001). In

particular, regardless of the surface treatment, VITA

Suprinity exhibited significantly higher gloss than

IPS e.max CAD. Considering the effect of the

polishing system, it emerged that 60 seconds of

manual finishing and polishing produced significantly

higher gloss than the other investigated treatments.

Also the Material 3 Surface Treatment interaction

Figure 2. SEM analysis of VITA
Suprinity and IPS e.max CAD at 500
3 after 30 and 60 seconds of manual
finishing and polishing (30MFP and
60MFP, respectively), glazing paste
(GP), and glazing spray (GS).
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was statistically significant (p,0.001). Specifically,
with Suprinity, 30 seconds of manual finishing and
polishing produced the lowest gloss. However, by
increasing the polishing time to 60 seconds, a gloss
significantly higher than with either glazing proce-
dure was obtained (p,0.05). On IPS e.max CAD using
gloss paste, a gloss significantly lower than with
either manual polishing procedure was achieved
(p,0.005). In addition, following 30 seconds of manual
finishing and polishing, IPS e.max exhibited signifi-
cantly higher gloss than Suprinity (p,0.005). Con-
versely, with all the other surface treatments it was
Suprinity that achieved superior gloss (p,0.05).

SEM Evaluation

Different surface topographies were observed for the
manual and heat-mediated polishing systems (Figure
1). For VITA Suprinity, some irregularities were still
present after the 30 seconds of manual polishing. The
60-second polishing group resulted in a more homo-
geneous surface with few isolated minor defects and
scratches. For IPS e.max CAD, scratches resulting
from the abrasive action of the polishing rubber cups
were particularly evident after 30 seconds of manual
polishing. However, no substantial superficial defects
were visible. Conversely, a more uniform surface was
found for the 60-seconds manual polishing group. For
both materials, more extensive defect-free surfaces
were observed after paste and spray glazing.

DISCUSSION

Given that statistically significant differences were
detected between IPS e.max CAD and VITA Suprin-

ity in roughness and gloss, the first null hypothesis
was rejected. Statistically significant differences
were also found in roughness and gloss among the
different subgroups, both for IPS e.max CAD and
VITA Suprinity. Thus, the second null hypothesis
was rejected as well.

Roughness and gloss evaluation allows glass ce-
ramics to be superficially analyzed and screened with
regard to their surface characteristic after finishing.18

Roughness can be described by several linear (Ra, Rq,
Rz) or three-dimensional (Sa, Sq, Sz) parame-
ters.1,22,26 For the present investigation, Ra, which
is defined as the mean arithmetical value of all the
absolute distances of the profile inside of the
measuring length,11 was assessed because it is the
most commonly used parameter for evaluating the
effect of finishing protocols on dental ceramics.27-31

Gloss (GU) represents the amount of specular
reflection from a surface,12,32 and it is calculated by
comparing the magnitude of incident light traveling
toward a surface at a 608 angle to the magnitude
traveling away from the surface at an equal and
opposite angle. Optical properties (refraction index)
and surface topography12 characterize the gloss to
the extent that the coarser the texture, the lower the
reflectivity.18,33-36

The first aim of the present study was to compare
finishing systems that are marketed for the propri-
etary silica-based glass ceramics. The variability
observed in roughness and gloss for VITA Suprinity
and IPS e.max CAD may be ascribed to the
differences in ceramic microstructure as well as to
the peculiar properties of the polishing and glazing

Table 2: Mean (SD) for Surface Roughness of VITA
Suprinity and IPS e.max CAD After 30 and 60
Seconds of Manual Finishing and Polishing
(30MFP and 60MFP, Respectively), Glazing
Paste (GP), and Glazing Spray (GS) and
Statistical Significance (Sign.)*

Treatment Roughness (lm) Sign.

VITA Suprinity IPS e.max CAD

Mean SD Sign. Mean SD Sign.

30MFP 0.69a 0.15 b 0.62a 0.21 a BC

60MFP 0.37a 0.08 a 0.53b 0.13 a A

GP 0.42a 0.12 a 0.66b 0.15 a AB

GS 0.64a 0.31 b 0.91b 0.21 b C

Sign. A B

* Italic upper case letters indicate substrate statistical groups. Upper case
letters indicate treatment statistical groups. Italic lower case letters indicate
statistical groups among treatments within VITA Suprinity. Lower case letters
indicate statistical groups among treatments within IPS e.max CAD.
Superscript Greek letters indicate statistical groups among the two
materials within each treatment.

Table 3: Mean (SD) for Surface Gloss of VITA Suprinity
and IPS e.max CAD After 30 and 60 Seconds of
Manual Finishing and Polishing (30MFP and
60MFP, Respectively), Glazing Paste (GP) and
Glazing Spray (GS) and Statistical Significance
(Sign.)*

Treatment Gloss (GU) Sign.

VITA Suprinity IPS e.max CAD

Mean SD Sign. Mean SD Sign.

30MFP 49.05b 6.17 c 63.14a 12.13 a B

60MFP 85.02a 12.94 a 65.77b 12.36 a A

GP 72.24a 10.60 a 48.28b 9.53 b B

GS 69.86a 9.0 b 54.89b 13.91 ab B

Sign. A B

* Italic upper case letters indicate substrate statistical groups. Upper case
letters indicate treatment statistical groups. Italic lower case letters indicate
statistical groups among treatments within VITA Suprinity. Lower case letters
indicate statistical groups among treatments within IPS e.max CAD.
Superscript Greek letters indicate statistical groups among the two
materials within each treatment.
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systems. At present no data are available in the
literature concerning VITA Suprinity finishing and
polishing. The information available for IPS e.max
CAD indicates similar results of the various manual
finishing and polishing systems, suggesting that the
ability to obtain smooth surfaces mainly depends on
the material, rather than on the finishing/polishing
system used.37,38

Polishing and glazing yielded similar results with
regard to roughness. IPS e.max CAD polished with
OptraFine for 30 or 60 seconds and finished using
glazing paste showed, in fact, comparable rough-
ness. Although Lawson and others38 reported less
efficacy of the glazing paste when compared with 60-
second manual polishing, most of the studies agree
on the comparability of the two procedures,39-41 even
if different final Ra values are reported. These
differences in final Ra might be explained by the
baseline roughness of the specimens. Because
roughness is conventionally measured with a profil-
ometer on flat surfaces, the after-milling roughness
is usually replicated by grinding and polishing the
specimens with silicon carbide papers of increasing
grit.42,43 Given that the combination of carbide
papers differs among the studies, baseline surfaces
might vary and mismatch the effective after-milling
roughness. For the present study, the flat specimens
were directly milled with the CEREC MC-XL milling
unit, with the twofold objective of high repeatability
of the specimens and test of the real after-milling
surface.

Polishing time played an important role in the
final smoothness and luster, as previously report-
ed.18 Despite the minor differences in composition
between the VITA Suprinity Polishing set and
Optrafine manual sets (Table 4), polishing time
affected roughness and gloss of VITA Suprinity

differently than it did IPS e.max CAD. Whereas for
VITA Suprinity the obtained values indicated a
smoother and glossier surface after 60 seconds of
polishing, for IPS e.max CAD, the values did not
change. This might be explained by the differences
in the microstructure of the two materials.28,44,45

VITA Suprinity is a zirconia-reinforced, silica-based
glass ceramic with a mean crystal size of approxi-
mately 0.5 lm, whereas IPS e.max CAD is a lithium
disilicate–based glass ceramic with a mean crystal
size of 1.5 lm. Because ceramic crystals removed
from the surface during polishing might become part
of the abrasive system and contribute to character-
istics of the surface topography,46 the finer micro-
structure of VITA Suprinity might account for its
smoother surface compared to IPS e.max CAD after
60 seconds of polishing.29 In addition, silicon dioxide
concentration varies between IPS e.max CAD (57.0-
80.0) and VITA Suprinity (56.0-64.0). Because the
higher the concentration of silicon dioxide, the
greater the crystalline phase,47 the superior crystal-
line content of IPS e.max CAD might explain its
lower capability to be smoothed after 60 seconds of
polishing. Furthermore, the higher content of zirco-
nium dioxide in VITA Suprinity might contribute to
its lower superficial roughness after 60 seconds of
polishing, because zirconia allows the material to be
more efficaciously polished.48

The times tested in the present study refer to
manufacturers’ instructions and are in the range of
common clinical use. It could be supposed that either
material would display higher superficial smooth-
ness and gloss after longer polishing times.18

However, longer polishing times might also cause
greater substance loss, given that polishing is a
subtractive procedure. This occurrence should be
given due consideration clinically.

Table 4: Polishing Systems Specifications as Declared by the Manufacturer

Instrument Grit Contents Manufacturer

VITA Suprinity Polishing Set clinical (pink) Diamond powder 500/600 Polyurethane-rubber/caoutchouc
Diamond grains
Pigments

VITA Zahnfabrik
Bad Sackingen
Germany

OptraFine F (coarse) NR Synthetic rubber
Diamond granulate
Titanium dioxide

Ivoclar Vivadent AG
Schaan
Liechtenstein

VITA Suprinity Polishing Set Clinical (gray) Diamond powder 3000 Polyurethane-rubber/caoutchouc
Diamond grains
Pigments

VITA Zahnfabrik
Bad Sackingen
Germany

OptraFine P (fine) NR Synthetic rubber
Diamond granulate
Titanium dioxide

Ivoclar Vivadent AG
Schaan
Liechtenstein

Abbreviation: NR, not reported by the manufacturer.
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Concerning the efficacy of the furnace-based
glazing systems, VITA Suprinity showed lower
roughness and higher gloss after paste glazing than
spray glazing. Different trends were observed for
IPS e.max CAD, given that roughness and gloss were
lower for paste than for spray glazing. The differ-
ences in composition and characteristic density
between IPS e.max CAD Crystall/Glaze Paste and
VITA AKZENT Plus Paste resulted in a different
glaze spread ability on the ceramic surface. This
occurrence might explain the lower gloss of IPS
e.max CAD compared with VITA Suprinity, because
the less smooth glaze coat might have caused a
variation in the superficial refraction index and,
therefore, in the gloss.

As reported by Vo and others,49 IPS e.max CAD
treated with glazing spray obtained the highest
superficial roughness among the tested finishing
systems. Owing to the rougher baseline surfaces of
the milled wedges, glazing spray was not able to
uniformly coat all the irregularities, thus demon-
strating less efficacy at smoothing.50-51 Monaco and
others52 found Ra values (0.5860.5 lm) for this
procedure lower than the values reported in the
present study. A possible explanation might again be
found in the baseline roughness of the material. This
assumption is supported by other studies indicating
that a lower surface roughness can be obtained when
the specimens are polished prior to glazing.1,53

When assessing the efficacy of the furnace-based
systems on the two tested materials, it was observed
that glazing paste and spray were more effective on
VITA Suprinity than on IPS e.max CAD in terms of
both roughness and gloss. As previously reported, a
possible reason for this finding may be the differ-
ences in microstructure of these glass ceramics. Due
to the lower crystalline volume and the smaller
crystal size, VITA Suprinity might have exhibited a
lower baseline roughness that would have led to
lower roughness after glazing.1,28,53,54 As roughness
and gloss have an inverse proportional trend,12 the
lower roughness of VITA Suprinity surfaces may
account for their higher gloss.

To better understand the outcome of the present
study, the collected data have to be related to
clinical requirements. Some in vivo studies55 have
suggested an ideal threshold surface roughness of
0.2 lm, above which bacterial retention is facilitat-
ed and the incidence of biological complications
increased. In addition, superficial roughness great-
er than 0.5 lm can be detected by the sensorial
fibers of the tongue, resulting in discomfort for the
patient.56 Nevertheless, natural enamel roughness

is reported to range between 0.64 and 0.90 lm with
regard to the tooth type, location, and patient
age.41,57 When referring to the clinical acceptability
of the finished surfaces, all the Ra values measured
in the present study were far below the abrasive
wearing threshold (1.5 lm).38 Furthermore, 60
seconds of polishing (0.3760.08 lm) and glazing
paste (0.4260.12 lm) allowed VITA Suprinity to be
imperceptible by the tongue. All the other groups
fell within the enamel roughness range (0.64-0.90
lm), with the exception of IPS e.max CAD after
glazing spray (0.9160.21 lm).

Unlike for roughness, a clinically accepted
threshold for gloss has not been established.
However, natural enamel gloss is reported to range
between 40 and 52 GU.58 VITA Suprinity polished
for 30 seconds (4966 GU) and IPS e.max CAD
finished with glazing paste (48610 GU) displayed
similar gloss to that of enamel, whereas all the
other procedures gave higher values for both
materials. The most efficient system was 60 seconds
of manual polishing for either VITA Suprinity
(85613 GU) or IPS e.max CAD (66612 GU). Similar
results (57 GU) were observed for IPS e.max CAD
finished with 4000-grit silicon carbide paper pol-
ishing,59 whereas the combination of 1200-grit
silicon carbide paper polishing and alumina slurry
extrapolishing allowed lithium disilicate to become
more lustrous (96 GU).12

From a clinical perspective it should also be noted
that manual polishing systems have the main
advantage of completing the in-office restoration in
a single session, still ensuring comparable or better
performance than glazing systems.28,60 By manual
polishing, the clinician finishes the in-office restora-
tion without any thermal treatment, speeding up
and simplifying the overall workflow; this is partic-
ularly relevant considering the increasing use of
monolithic restorations.

CONCLUSION

Within the limitations of the present study, the
following conclusions can be drawn:

� Manual finishing and polishing for 60 seconds and
glazing paste were the most effective procedures at
lowering the roughness of CAD-CAM silica-based
glass ceramics.

� Manual finishing and polishing for 60 seconds
allowed milled silica-based glass ceramics to yield
the highest gloss.

� VITA Suprinity displayed higher polishability
than IPS e.max CAD.
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