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A Study on the Toothbrush-Dentifrice Abrasion of
Class V Restroations

Su-Jin Hwang, DDS, PhD., Mi-Kyung Yu, DDS, PhD.,
Kwang-Won Lee, DDS, PhD

Department of Conservative Dentistry & Institute for Oral Bioscience, School of Dentistry,
Chonbuk National University

The objective of this study was to evaluate the toothbrush abrasion characteristics of class V restorations. Thirty
extracted human premolars, which were collected from oral surgery clinics were used. We mounted five teeth in
a metal ring mold of 50 mm in diameter and 15 mm in height using chemically cured acrylic resin. Class V cavities
were prepared in lingual cervical root surfaces and restored using one of following restorative materials : Dentin
Conditioner/Fuji T LC (Group FL), All Bond II/Z-250 (Group ZT), One-up Bond F/Palfigue Estelite (Group PE),
F2000 Primer/Adhesive (Group FT), and Prime & Bond 2.1/Dyract AP (Group DR). They were stored under
distilled water at 37°C for seven days. The toothbrush abrasion test was conducted using a wear testing machine
of pin-on disk type under a load of 1.5 N for 100,000 cycles. We have examined the bonded interfaces, the changes
of surface roughness and color of abraded surfaces. From this experiment, the following results were obtained.
L. The change of surface roughness showed high degree: RMGIC>compomer>composite resin (p<0.05).

2. Because of the protrusion and missing of filler particles, SEM observation of abraded surfaces of RMGIC and
compomers revealed the increase of surface roughness due to the selective removal of matrix resin.

3. The color change by toothbrush abrasion was affected in large part by the change of L" and b” of resin composites
(p<0.05)..

4. The color change by toothbrush abrasion was so small to detect by human eyes.

5. SEM observation of abraded surfaces revealed the interface bonding was the best in the FT group.
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Table 1. Materials used in this study
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Group Adhesives Filling Material Manufacturer

FL Dentin Conditioner Fuji I LC GC Co, Japan

. Bisco Inc, USA/
ZT All Bond I Z-250
3M Dental Products, USA

PE One-up Bond F Palfigue Estelite Tokuyama Co, Japan

FT F2000 Primer/Adhesive F2000 3M Dental Products, USA
DR Prime & Bond 2.1 Dyract AP Dentsply, Germany

" . Manufacturers of adhesive and composite resin are not same in ZT Group
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Fig. 1. Schematic diagram of wear specimen.
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Fig. 2. Electromechanical wear testing machine.
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Fig. 8. Comparison of arithmetical mean deviation
from the mean line Ra before and after

100,000 cycles
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Fig. 4. Comparison of peak-to-valley Rt before
and after 100,000 cycles of toothbrush-

dentifrice test.

Table 2. arithmetical mean deviation from the mean line Ra and peak-to-valley Rt before and after

100,000 cycles

Material R. () R: (¢m)
code Before After Before After
FL 0.372+0.085" 1.449+0.681* 3.054+1.071% 9.414+2.735%
ZT 0.313+0.161* 0.395+0.115° 2.226+0.814" 3.076+0.757°
PE 0.224+0.059" 0.283+0.104" 1.423+0.501" 2.514+0.976"
FT 0.453+0.214" 0.725+0.230° 3.486+1.161% 6.829+1.493"
DR 0.306+0.148" 0.412+0.150% 2.027+0.607° 3.358+0.752"

* Means in each column designated with the same superscript letter were not significantly different(a= 0.05).
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Fig. 5. Schematic representation of observing positions in cavity (a) and scanning electron micrographs
at A, B. C, and D of the FL group after toothbrush-dentifrice abrasion test (b). V. void: M, missing

of filler particle: P, protrusion of filler particle.
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Fig. 6. Schematic representation of observing positions in cavity (a) and scanning electron micrographs
at A B. C. and D of the ZT group after toothbrush-dentifrice abrasion test (b). M. missing of filler
particle: P, protrusion of filler particle.
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Fig. 7. Schematic representation of observing positions in cavity (a) and scanning electron micrographs
at A, B. C. and D of the FL group after toothbrush-dentifrice abrasion test (b). M, missing of filler

particles: P, protrusion of filler particle.
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Fig. 8. Schematic representation of observing positions in cavity (a) and scanning electron micrographs

particle: P. protrusion of filler particle.
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at A B. C, and D of the FT group after toothbrush-dentifrice abrasion test (b). M. missing of filler
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Fig. 9. Schematic representation of observing positions in cavity (a) and scanning electron micrographs
at A, B, C. and D of the DR group after toothbrush-dentifrice abrasion test (b). M, missing of filler

particle: P, protrusion of filler particle.
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Table 3. The mean values of L'a’b and AE data before and after 100,000 cycles

Material Before

After

Code L a b L a b
- 91.18 0.13 237 91.75 0.02 1.95 1.06
0.54) (0.25) 0.31) (0.50) 0.32) 0.37) 0.47)
7T 90.68 0.34 1.87 91.60 0.17 273 1.40
(0.39) ©.31) (0.20) (0.48) (0.40) (0.30) (0.40)
PE 91.46 -0.28 1.36 90.74 041 1.62 1.09
0.54) (0.34) (0.45) (0.69) 0.39) (0.46) (0.68)
T 92.15 -0.51 1.89 91.69 0.16 297 1.07
(0.45) 0.37) (0.45) (0.55) (0.58) 0.45) (0.56)
' DR 91.17 0.06 2.62 9237 -0.05 371 1.70
©.51) (0.36) (0.53) 0.61) (0.36) (0.53) 0.73)

( ) : Standard deviation
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