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Evaluation of surface roughness of heat-polymerized denture base resin
according to the polishing step
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[Abstract]

Purpose: The objective of this study was to compare the surface roughness according to polishing process in
conventional laboratory techniques used for polishing three different acrylic denture base resins.

Materials and methods: Specimen preparation and surface polishing procedures were conducted to manufacturer’s
recommendation with three heat-polymerized denture base resins. Surface roughness and gloss were measured by a
contact type tester and a LED gloss checker using thickness 2 mm and diameter 10 mm. There were five specimens
for each acrylic resin material and polishing procedures.Mean average surface roughness (Ra) values of each
specimen group were analyzed using a one-way ANOVA analysis of variance and Scheffe’s post hoc test. Surfaces
after surface roughness and gloss testing according to each polishing process were evaluated under a stereoscopic
microscope.

Results: The highest mean average surface roughness was measured(Ra=2.43 +0.47) for surfaces finished with a
denture tungsten carbide bur in Triplex. The lowest surface roughness values (Ra=0.11+0.07) were determined in
Vertex polished with a lathe. In addition, all materials revealed that surface roughness determined highly in HP1
and HP2 than other procedures.

All correlation between surface roughness and gloss showed highly with three heat-polymerized resins. Specially,
topmost correlation revealed than other material in Triplex. Significant differences in mean average surface
roughness were found between polishing process used high speed lathe and low speed hand-piece.

Conclusion: Laboratory polishing used to high speed was found to produce the smoothest surface of heat-
polymerized denture base acrylic resin. Therefore, we recommended that high polishing process need to get smooth

surface.
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Table 1. Denture base resins used in this study

Product / code

Manufacturer

Powder/Liquid mixing ratio

Vertex RS / VE
Triplex / TR
Luciton 199 / LU

Vertex, Netherlands
Ivoclar, Germany
Dentsply, USA

2159 /10 ml
2349 /10 md
21g /10 md
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Table 2. Polishing instrument used in this study
Processing Product Manufacturer Color Batch no.
DP Denture bur Komet/Germany
RP Dedeco classic Rubber cylinders Dedecolnc/USA Green No0.4590
PP Denture pad hard, Denture pad soft ~ Dental Aid/ Japan
HP1 Purmice Whip mix/USA 17183

HP2 Rouge

Daiei Dental/Japan
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Table 3. Mean value (um) and standard deviation of roughness parameters of acrylic resins

Materials DP RP PP HP1 HP2
Vertex RS 1.61 (0.23y 0.80 (0.09¥ 0.71 (0.23)° 0.15 (0.02y 0.1 (0.07y
Ra  Triplex 2.43 (0.47r 0.63 (0.05 0.59 (0.13y 0.22 (0.08F 0.07 (0.02F
Luciton 199 1.62 (0.42r 0.97 (0.16F 0.87 (0.33y 0.35 (0.19F 0.13 (0.04y
Vertex RS 8.14 (1.47¢ 5.22 (0.83f 3.88 (1.1 0.93 (0.43r 0.47 (0.08y
Ry  Triplex 12.4 (212 4.32 (0.59 3.68 (1.40p 1.40 (0.82F 0.85 (0.42r
Luciton 199 8.90 (1.92r 6.69 (1.52f° 5.10 (1.98F 1.87 (1.44y 0.92 (0.26¥
Vertex RS 5.62 (0.97¢ 3.38 (0.42r 2.63 (0.83F 0.76 (0.14y 0.37 (0.06F
R:  Triplex 8.91 (1.63r 2.88 (0.51F 2.59 (0.95¢ 1.01 (0.44y 0.51 (0.167
Luciton 199 5.96 (1.66Y 4.25 (1.01° 3.52 (1.21F 1.63 (1.14F° 0.61 (0.197
a~fDifferent minuscule letters indicate significant difference between material and polishing step.
Table 4. Surface gloss units of polished specimens
Gloss Materials DP RP PP HP1 HP2
VE 4 (1F 6 (1F° 7 (2r° 52 (8F 72 (8Y
60 TR 2 (0r 15 (4 9 (2r 39 (8F 76 (3)
LU 3 (1 5 (0F 6 (O 48 (11y 75 (5F
a~fDifferent minuscule letters indicate significant difference between material and polishing step.
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Fig. 1. Surface roughness according to the polishing step

PP 5P HP1
Polishing step

Surface roughness (Ra, um)

Fig. 2. Correlation between surface roughness and gloss

Fig. 3. Stereoscopic microscope image according
to the polishing process in Vertex RS (X50)
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