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Cross-Sectional Microhardness of Area Adjacent to Cemented Bands
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Abstract

This study aimed to compare the efficacy of banding cement on enamel demineralization at the area
adjacent to cemented bands. This in vitro study was conducted on 60 human premolars. The teeth were smooth
polished and painted with nail varnish, except a 1 x 2 mm? window on the middle of distal surfaces. Sixty teeth were

divided into 6 groups: (1) zinc phosphate cement (ZP), (2) zinc polycarboxylate cement (ZPC), (3) conventional glass

230 J DENT ASSOC THAI Vol.70 No.3 July - September 2020



ionomer cement (Gl), (4) resin-modified glass ionomer cement - powder/liquid (RMGI-PL), (5) resin-modified glass

ionomer cement - paste/paste (RMGI-PP), and (6) polyacid-modified composite resin (PMCR). All specimens were

themocycled for 24 hours, and pH cycled for 21 days. The teeth were then debanded, decemented, mesiodistally

sectioned, and assessed by cross-sectional microhardness. Determinations were made at cervical points 50, 400 and

700 micron away from the band margin and beneath the bands. In all of these positions, 6 indentations were made at

depth of 10, 25, 40, 60, 80, and 100 micron from the polished enamel surface. The enamel cross-sectional micro-
hardness reductions of each cement type was found that RMGI-PP < ZPC < GI < ZP = RMGI-PL < PMCR. The multiple

comparison test of percent change cross-sectional microhardness showed that the RMGI-PP and ZPC groups were

significantly less than the RMGI-PL and PMCR groups at depths of 10 micron. There were no statistically significant

differences between the RMGI-PP, ZPC, Gl and ZP groups at 50 micron from the band margins. It is concluded that

RMGI-PP showed the most effective results in inhibiting demineralization at the area adjacent to cemented bands,

but not different effective for reducing superficial enamel demineralization surrounding bands between RMGI-PP,

ZPC, Gl, and ZP.
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Figure 1 Schematic illustration of specimen preparation sequence and representation of positions and depths of indentations
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Table 1 Components of cements

Cement

Manufactures

Composition

zinc oxide, magnesium oxide, silicon dioxide
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tartaric acid, others

alumino-silicate glass (100%)

polyacrylic acid (20 - 22%),

2-hydroxyethyl methacrylate (35 - 40%), proprietary
ingredient (5 - 15%), 2,2,4, trimethyl hexamethylene
dicarbonate (5 - 7%), triethylene glycol dimethacrylate
(4 - 6%)

fluoroaluminosilicate glass, hydroxyethyl methacrylate,
dimethacrylate, pigment, initiator

polyacrylic acid, distilled water, silica powder, initiator
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Lot (powder): 626321 Liquid
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Hy-Bond Shofu Dental, Kyoto, Powder
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Cement® Lot: 101701 Liquid
Hy-Bond Shofu Dental, Powder
Glasionomer CX® Kyoto, Japan
Lot: 021702
Fuji Ortho LC® GC Corporation, Tokyo, Powder
Japan
Lot: 1710041 Liquid
Fuji Ortho Band GC Corporation, Paste A
Paste Pak® Tokyo, Japan
Lot: 1805182 Paste B
Ultra Band-Lok® Reliance Ortho Prod, Paste
IL, USA
Lot: 184441

Barium monoxide (3.9 - 6.5%), 2-hydroxyethyl
methacrylate (1 - 5%), 3-(trimethoxysilyl)
propyl-2-methyl-2-propenoic acid (0.2 - 3.9%)
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Figure 2 The depths where significant reductions in cross-sectional microhardness for each distance of each cement type
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Different capital letters indicate statistically significant differences between groups
¥ One-way ANOVA with Tukey post-hoc test
% Whelch ANOVA with Games-Howell post-hoc test

B Kruskal-Wallis test with Dunn-Bonferroni post hoc test
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Figure 3 Mean and standard deviation of cross-sectional microhardness percent change regarding distance and depth (A;Depths 10

micron, B;Depths 25 micron, C;Depths 40 micron, D;Depths 60 micron, E;Depths 80 micron)
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Table 2 Mean and standard deviation of cross-sectional microhardness percent change regarding distance and depth

Cement
Depths Distances
RMGI-PP Gl ZPC zpP RMGI-PL PMCR

10 50P 3.47+8.91" 16.91+10.85" 16.02+13.30" 19.16+9.90"° 55.65+11.50° 74.93+8.07°
400" 22.78+12.22" 38.42+8.38" 35.19+12.23" 45.04+12.24° 67.34+11.06° 82.43+4.42°
700* 23.90+15.49" 46.50+12.36™ 39.23+12.68"° 58.10+10.58%° 70.98+9.48" 81.74+4.17°

25 50P -5.20+23.69" 3.87+11.88" 4.35+17.44" 13.71+10.50 23.19+16.37"° 53.45+19.92°
400P -0.98+25.91" 16.29+8.74" 9.79+12.12" 22.99+16.04" 44.90+27.71"° 76.23+7.75°
7007 0.71+17.22" 12.84+18.50" 18.33+11.05" 22.28+10.16" 44.24+19.24° 76.34+6.40°

40 507 -3.60+12.41" 3.05+11.60™ 2.08+15.71" 4.09+7.96" 1.26+15.18" 16.27+15.36°
400P 0.74+9.79" 1.90+12.24" 1.11+8.78" 4.36+11.08" 20.06+23.39" 36.19+25.28°
7007 2.73+14.35" -0.10+11.29* 7.20+14.01" 0.94+17.98" 12.65+19.04" 47.57+26.42°

60 507 1.88+12.92 1.86+10.43 0.49+8.66 1.08+10.78 1.00+16.00 7.09+13.47
400P 5.25+9.44 -3.18+8.53 4.95+8.74 3.65+12.18 3.70+17.32 11.75+22.36
700" 5.67+10.36™ -7.46+7.93" 3.20+8.81" 1.67+7.53"® 2.71+19.28" 16.38+19.55°

80 50 4.63+13.03 -5.72+9.76 -3.58+10.98 -1.43+11.64 3.33+10.77 6.17+12.90
400" 4.92+9.92 -4.69+16.08 -2.70+8.59 -1.05+11.80 -2.30+9.10 9.54+10.69
700" 5.86+7.80" -5.20+11.40" -0.81+14.09" -0.57+11.36" -4.09+13.55" 12.63+17.38°

100 50P 5.95+11.58 -2.25+9.76 2.15+13.02 1.61+14.34 0.54+13.76 -0.72+12.02
400" 1.08+8.36 -8.03+18.01 -0.67+11.05 -2.15+13.31 4.21+10.09 7.39+11.91
7007 7.05+9.48 -5.35+9.26 5.04+15.48 -0.79+13.10 -1.76+14.50 8.00+17.83

Different letters indlicate significant differences between groups
¥ One-way ANOVA with Turkey post-hoc test
% Whelch ANOVA with Games-Howell post-hoc test

B Kruskal-Wallis test with Dunn-Bonferroni post hoc test
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