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Ceramic is the most used material for esthetic restorations in fixed prosthodontics. Surface roughness, translucency,
resistance to wear, and mechanical properties are the main investigated characteristics of the ceramic surface. The
surface roughness is one of the factors that influenced the clinical survival of prosthetic rehabilitation, optical properties,
wear of the antagonist teeth, and initiation of cracks. Different factors influenced the surface roughness of the prosthetic
materials, but the effect of brushing or polishing with toothpaste or prophylactic polishing pastes could be considered as
one of the factors.
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| 1. Introduction

With growing awareness of esthetic rehabilitation, many patients require metal-free solutions 2. Ceramic is the most used
material for esthetic restorations in fixed prosthodontics. Surface roughness, translucency, resistance to wear, and
mechanical properties are the main investigated characteristics of the ceramic surface . In the last few years, computer-
aided design/computer-aided manufacturing (CAD/CAM) has been introduced in the dentistry world and has improved the
accuracy of prostheses, comfort for patients, and operative time B[4, Consequently, new different materials have been
realized with different surfaces and mechanical behaviors B8, The surface roughness is one of the factors that influenced
the clinical survival of prosthetic rehabilitation, optical properties, wear of the antagonist teeth, and initiation of cracks [Z.
Above the threshold Ra value of 0.2 uym for roughness, an increase of plaque accumulations has been observed on
prosthetic materials 4. The presence of bacteria on prosthetic rehabilitation becomes the main cause of biological
complication, therefore, daily dental hygiene is necessary to remove plague and prevent gingival inflammations [,
Different factors influenced the surface roughness of the prosthetic materials, but the effect of brushing or polishing with
toothpaste or prophylactic polishing pastes could be considered as one of the factors UL Regarding the polishing
procedure by using the prophylactic pastes, several authors demonstrated the possible surface roughness alteration on
prosthetic materials L9 Few investigations on brushing are published . However, most studies presented in the
literature reported the abrasive effect of toothpaste and/or prophylactic pastes on the surface of composite materials and
poly(methyl)methacrylate resin materials 1213456l commercially, resin-based CAD/CAM materials are used to
produce prosthetic rehabilitation, moreover, different kinds of toothpastes are available with different relative dentine
abrasivity (RDA indexes) L4,

| 2. Current Insights

The systematic review reported the relationship between toothpaste, RDA index, and surface roughness (Ra) for five
articles [L8ISI201121]122] and maximum relative depth (Rv) for one [23] on resin-contained CAD/CAM dental materials.

Flury et al. 29 jnvestigated the effect of artificial toothbrushing on the CAD/CAM materials including different resin
containing dental materials such as Lava Ultimate (3M ESPE), Vita Enamic (Vita Zahnfabrik), and Ambarino High-Class
(Creamed). All the materials were stored in tap water in an incubator for 6 months at 37 °C. Each month all the samples
were undergoing artificial toothbrushing for 500 cycles using a toothbrushing machine. The surfaces’ roughness was
measured by using a profilometer before and after the procedures of storage and toothbrushing. The findings
demonstrated different behaviors of the resin-contained CAD/CAM materials. The surface roughness (Ra) significantly
increased after artificial toothbrushing and storage for Ambarino High-Class (Ra and Rz, p < 0.001). Instead, Lava
Ultimate and Vita Enamic showed no significant change in surface roughness after artificial toothbrushing and storage
compared with after polishing (p > 0.05). The reason could be explained by the different filling materials used to compose
the blocks. The Ambarino High-Class presents a 70 weight % ceramic-like inorganic silicate glass filler particles and 30



weight % highly cross-linked polymer blends, the Lava Ultimate has 80 weight % (65 vol%) nanoceramic particles
(zirconia filler (4—11 nm), silica filler (20 nm), aggregated zirconia/silica cluster filler), 20 weight % (35 vol%) highly cross-
linked (methacrylate-based) polymer matrix, and the Vita Enamic is composed of a 86 weight % feldspathic-based
ceramic network and 14 weight % acrylate polymer network (infiltrated into feldspathic-based ceramic network). The first
difference that emerged among the blocks is the low percentage of the matrix which is below 20% in the materials that did
not change the surface roughness after toothbrushing.

Koizumi et al. 19 tested six different “resin-ceramic” CAD/CAM materials such as Vita Enamic (Vita Zahnfabrik), Gradia
Block (GC), Shofu Block HC (Shofu), Lava Ultimate (3M ESPE), Katana Avencia block (Kuraray Noritake Dental), and
Cerasmart (GC) after simulating a toothbrushing of five years. The profilometer was used to detect the surface roughness.
The results showed a significant difference, regarding the Ra, in the Cerasmart and Shofu Block HC materials after
toothbrush abrasion compared with the control group represented by the ceramic (Vita Marks 1l, Vita Zahnfabrik). Also,
these findings are conducible to the “nandfillers” type, not only to the inorganic filler contents but also filler size, filler form,
and polymeric matrix 24, Kamonkhantiku et al. 21l tested the surface roughness of six resin-contained CAD/CAM
materials such as Shofu Block Hc (Shofu), Cerasmart (GC), Gradia Block (GC), Hybrid Resin, Block (Yamamoto), Lava
Ultimate (3M, ESPE), and Vita Enamic (Vita Zahnfabrik) after 40,000 cycles of toothbrushing. The statistical analyses
indicated that significant differences were found in Ra between the measuring stages for each material tested except for
the Gradia Block (GC) and Vita Enamic (Vita Zahnfabrik). The authors attributed the differences in wear to the chemical
compositions. The Gradia Block (GC) consists of large irregularly shaped silicate glass and numerous pre-polymerized
filler particles that could possibly protect its soft resin matrix from toothbrushing, instead the Vita Enamic (Vita Zahnfabrik)
is constructed with ceramic filler. However, the conclusions reported that all materials present an acceptable toothbrush
wear resistance.

No relationships between toothbrushing and surface roughness (Ra) emerged in the study conducted by Mormon et al.
(18] The investigated samples include Lava Ultimate (3M ESPE),Vita Enamic (Vita Zahnfabrik), and other ceramic blocks
such as zirconia and lithium disilicate. All the specimens were stored for 7 days in 37 °C deionized water, and
successively were mounted in a toothbrushing machine for 40,000 cycles. However, the authors concluded that the
experimental toothbrushing wear in the present study significantly reduced the gloss of enamel and of all material
specimens, except zirconium dioxide ceramic. Instead, de Andrade et al. 22 determined significant differences among the
chairside CAD-CAM materials and simulated toothbrushing. The authors submitted the sample to 100,000 brushing
strokes, which simulated 10 years of clinical wear. The sample analyzed was composed of IPS Empress CAD (lvoclar
Vivadent AG), Cerasmart (GC), Vita Enamic (Vita Zahnfabrik), Lava Ultimate (3M, ESPE), and Grandio Block (VOCO
GmbH). After brushing, the IPS Empress CAD (lvoclar Vivadent AG) showed the lowest Ra values, followed by the Lava
Ultimate (3M, ESPE) and the Vita Enamic (Vita Zahnfabrik). Instead, the other materials have the highest Ra values after
brushing. Indeed, the Cerasmart (GC) and Grandio Block (VOCO GmbH) reached mean roughness values higher than
the threshold Ra value of 0.2 ym reported in the literature 231,

Nima et al. 28] submitted ten specimens of Vita Enamic (Vita Zahnfabrik) and Lava Ultimate (3M, ESPE) to 300,000
toothbrushing strokes. The results showed an increase in roughness (Rv = maximum relative depth) and gloss before and
after toothbrushing. Although all the articles examined used different toothpastes with no homogeneous RDA, different
toothbrushing machine, and cycles of brushing, the findings are about the same. Some authors tested the resin-contained
CAD/CAM materials from 40,000 cycles to 1500 cycles 1811920121[221[23] K oizumj et al. 12 brushed the specimens for
120 min (20,000 cycles). Assuming that the ideal time for toothbrushing is 120 s two times a day 28271, the 20,000 cycles
may correspond to an amount of five years. However, in literature the articles reported that the actual mean brushing time
is 65.2 to 83.5 s per day 2. Therefore, the studies may correspond to a clinical simulation with a range of 1 to 20 years.
Regarding the different granulometry present in the toothpastes, the authors used different RDA index values in the
experiments, which influenced the surface roughness of the resin-contained CAD/CAM materials investigated in the
articles in the same ways 18I19[201[21](28](29] The reason for this comportment is attributable to the compositions of the
resin-contained CAD/CAM materials. Indeed, blocks such as Lava Ultimate present 69% SiO, and 31% ZrO, fillers that
improve the surface resistance to wear and the slight change in surface roughness after toothbrushing were considered
clinically acceptable 1929 The aspect of the surface roughness remains a difficulty that clinicians do not consider. The
literature reported 0.2 um as the threshold value above which the plaque accumulation on dental materials increase 22,
However, it is difficult to measure the value clinically and no authors assessed the bristles’ effects on the materials.
Therefore, a correct knowledge of the composition of dental material and the possible effect of toothbrushing is
fundamental to obtain success and survival of the prosthetic rehabilitations. In summary, the main limitation encountered
in the majority of the included studies consists of the assessment of resin-contained CAD/CAM material only in vitro
studies without including the different clinical aspects such as saliva, blood, different types of beverages, and the daily
comportment of patients.



| 3. Conclusions

The surface roughness of most resin-contained CAD/CAM materials was affected by artificial toothbrushing. Therefore, a

correct knowledge of the composition of the dental material and toothpastes is fundamental to avoid an increase of

surface roughness on the prosthetic rehabilitations. Moreover, future clinical studies are needed to assess the behavior of

resin-contained CAD/CAM materials in clinic situations.
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