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Effect of fluoride toothpaste containing calcium phosphate and toothpaste containing

1,000 ppm fluoride on surface microhardness of enamel caries
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ABSTRACT

This laboratory study aimed to compare the effect of fluoride toothpaste containing calcium phosphate
and toothpaste containing 1,000 ppm fluoride on surface microhardness of enamel caries. Human premolar
specimens (n=30) were randomly assigned to 3 groups (n=10): control (group 1), toothpaste containing 1,000 ppm
fluoride (group 2), and toothpaste containing calcium phosphate (group 3). Artificial enamel caries specimens were
immersed in dentifrice slurry twice a day for 2 minutes during a 10-day pH-cycling in treatment groups, except for
the control group. Vicker’s microhardness measurements were obtained at baseline followed by after artificial
caries formation and after pH-cycling. The surface hardness recovery was calculated. The median of surface
hardness recovery of 3 groups were analyzed by Kruskal-Wallis at significant level 0.05 (= 0.05), results showed
statistical differences in surface hardness recovery were found among 3 groups (p < 0.001). The surface hardness
recovery of each pair was compared by Mann-Whitney U test at significant level 0.0167 (X=0.0167) and it was
found that there were significant differences for all pairs (p < 0.001). In conclusion, toothpaste containing 1,000
ppm fluoride had higher surface hardness recovery than toothpaste containing calcium phosphate.

Keywords: CPP-ACP, Fluoride Toothpaste, Surface Microhardness
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200um HC = hardness after artificial cari C1+C2+C3
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Figure 3 measurement of enamel surface microhardness
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Surface hardness recovery (HR) = (HF - HC) X 100
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(Bonferroni adjustment)
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Table1  Descriptive statistics of enamel surface microhardness

Groups
Hardness Statistics Control Toothpaste Toothpaste
measurement containing 1,000 ppm containing calcium
fluoride phosphate
Hardness baseline mean 341.23 334.40 337.16
(HB) standard deviation 9.41 5.00 4.88
median 341.24° 33470 ° 335.14"
minimum 329.20 326.71 332.55
maximum 359.54 343.86 346.55
Q1 331.91 329.81 333.19
Q3 347.71 337.28 341.43
Hardness after mean 157.94 152.32 161.00
artificial caries (HC) standard deviation 18.01 24.86 23.98
median 147.99" 138.30" 161.69 "
minimum 137.82 124.71 131.88
maximum 187.25 188.65 191.92
Q1 144.78 133.39 138.76
Q3 176.79 178.02 183.08
Hardness after mean 40.90 162.54 96.08
pH-cycling (HF) standard deviation 29.89 32.06 71.37
median 18.23° 143.76 " 89.16 ¢
minimum 18.23 126.38 22.45
maximum 84.88 210.76 175.57
Q1 18.23 138.33 28.30
Q3 76.20 195.07 170.82
Surface hardness mean -63.98 6.19 -34.10
recovery (HR) standard deviation 3.76 5.31 22.83
median -63.34" 479" 37.91°
minimum -72.75 0.72 -56.38
maximum -58.75 14.74 -4.48
Q1 -65.77 1.52 -55.13
Q3 -61.42 10.49 -11.21

@ o

neme : onyIAIena iU lutuueunaaIn luseniengulinnuuanannued 1 lsdidynana (p <0.01)

Note: Different superscript letters in the same row indicate significant differences between groups (p < 0.01)
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Figure 4 Median and distribution of surface hardness recovery
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