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Volume Loss of Ceramic and Enamel by Ceramic Antagonist under Various
Acidic Condition and Its SEM
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Abstract

The aim of this study was to measure volume loss of enamel and ceramic by the ceramic antagonists under
acidic conditions and its SEM. Flat surface of ceramic and human enamel specimens were prepared with testing
area 5x7 mm’. Triangular prism shape of ceramic antagonists were prepair using either a Feldspathic ceramic (A) or

Lithium-disilicate ceramic (B). Simple mono-directional wear simulator was used in this study and set speed at 150
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cycle/min with loading weigh 150 g. Two acidic solutions were commercial lemon juice (pH 1.8) and vinegar (pH
2.6) while deionized water (pH 6.1) was use as negative control. Erosion-attrition testing was run 30 mins for each
group. After erosion-attrition cycle, wear scar with wedge shape on each specimen was assessed width, length and
depth by measuring microscope. These values were calculated to volume loss of materials. Amounts of volume
loss statistically analyzed by Kruskal-Wallis test and Multiple comparison between treatment (p<0.05). Result have
showed that enamel loss by ceramic antagonist was significantly highest for both acidic solution (antagonist-A;
lemon 0.65 + 0.44 mm? = vinegar 0.44 + 0.28 mm?®.> DW 0.33 + mm?’, antagonist-B; lemon juice 0.89 + 0.87 mm” >
vinegar 0.29 + 0.13 mm’ > DW 0.13 + 0.07 mm?). Volume loss of enamel is significantly greater than ceramic in all
condition. It was small amount of wear in both ceramic groups. SEM show longitudinal scratch along the direction
of antagonist. In conclusion the amount of volume loss of enamel was greater than volume loss of ceramic in all

solution. Erosion-attrition condition were could provide alteration of enamel more than attrition condition only.
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Figure 1 Preparation and assembly of ceramic antagonist
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Figure 3 Wear scar in erosion-attrition condition: A=Stereoscope photograph of silicone impression of wear scar (at 30 magnification),

B=The formula of volume loss calculation
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Table 2 Results of mean of baseline microhardness (Kg¢/mm2) of each experimental group

Materials Mean surface hardness
(mean * SD, Kg/mm?)
Enamel 364.1 + 33.2
Ceramic A 549.5 + 56.7
Ceramic B 587.6 + 35.8

Volume loss

Enamel with ceramic-A antagonist
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Figure 4 Mean volume loss of all specimens after erosion-attrition testing (n=8), DW : distilled water, Lemon : commercial emon juice,

Vinegar : Vinegar
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Table 3 Results of volume loss (mm?) and deviation of enamel gro

ups

Condition Volume loss (mm?) and deviation
EA EB
DW (W) 0.33 (0.35)° 0.13 (0.07)
[0.18] [0.11]
Lemon (L) 0.65 (0.44) 0.89 (0.87)*
[0.53] [0.43]
Vinegar (V) 0.44 (0.28)° 0.29 (0.13)°
[0.34] [0.27]

Mean (SD) n = 8
[Med]
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*Superscript letters following mean value: the difference letter indicates significant difference (p<0.05)
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Table 4 Results of volume loss (mm?®) and deviation of ceramic-A groups

Condition Volume loss (mm?) and deviation
AA AB
DW (W) 0.04 (0.03) 0.05 (0.02)°
[0.04] [0.04]
Lemon (L) 0.05 (0.04)° 0.03 (0.02)°
[0.03] [0.03]
Vinegar (V) 0.06 (0.04" 0.06 (0.03)
[0.06] [0.06]

Mean (SD) n = 8
[Med]
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*Superscript letters following mean value: the difference letter indicates significant difference (p<0.05)
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= Wduaney = UrsAanlessu

Saebang and Hengtrakool, 2021 155

[1Ie

ssaxd ur 2



article in press
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Table 5 Results of volume loss (mm®) and deviation of ceramic-B groups

Condition Volume loss (mm3) and deviation
AB
DW (W) 0.08 (0.11) 0.03 (0.02)*
[0.05] [0.02]
Lemon (L) 0.03 (0.01) 0.02 (0.01)°
[0.03] [0.02]
Vinegar (V) 0.02 (0.01)° 0.03 (0.02)°
[0.02] [0.03]

Mean (SD) n =8 *Superscript letters following mean value: the difference letter indicates significant difference (p<0.05)

[Med]
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Figure 5 Scanning electron micrograph of wear scar on flat surface specimens with ceramic-B antagonist in each condition (at 1,500

magnification)
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