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Abstract

The aim of this in vitro study was to investigate the effect of arginine containing fluoride toothpaste on
demineralization and remineralization of artificial root dentin caries and to assess the appropriate concentration of
arginine in fluoride toothpaste. Fifty root segments below cementoenamel junction of extracted human third molars
were collected. Artificial caries lesions were created with the size of 3x4 mm by immersion in demineralizing solution
for 96 hours at 37°C. All samples were randomly divided into 5 groups (n=10): (1) 1450 ppm sodium fluoride toothpaste
(Colgate-Palmolive Company, USA) with 2% arginine (Sigma-Aldrich, USA), (2) 1450 ppm sodium fluoride toothpaste
with 4% arginine, (3) 1450 ppm sodium fluoride toothpaste with 8% arginine, (4) 1450 ppm sodium fluoride toothpaste
only, and (5) deionized water (control). The samples of each group were immersed in either of the solutions for 7 days
under pH cycling model. The surface microhardness was measured with Knoop microhardness test (FUTURE-TECH,
Japan) at baseline, after artificial caries formation, and after immersion in each designated solution. The percentages
of surface microhardness recovery were calculated and statistically analyzed using One-way ANOVA and Tukey’s
test at a significance level of 0.05. All experimental groups showed statistical similarity in the percentages of surface
microhardness recovery, which were significantly higher than that of the control group (p<0.05). Within the limitations
of this study, we concluded that the toothpaste containing sodium fluoride both with and without arginine equally
prevented demineralization and promoted remineralization of artificial root carious lesions. The different concentrations

of arginine (2%, 4%, and 8%) had no significant effect on the remineralization.
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Schematic diagram demonstrating tooth preparation and experimental procedures

a.) The root fragments of 5 mm. in width were removed below the cemento-enamel junction (CEJ). b.) The root fragments
were embedded in epoxy resin block (2x2 cm.) with 1 mm. height of the surface extruding from block. c.) The root fragments
were covered with acid-resistant nail varnish except for 3x4 mm. window d.) Baseline surface microhardness (SMH / was
determined in three locations at 0, 120, 240 degrees with four indentations each at 50, 100, 150, and 200 um from the
outer surface. e.) Surface microhardness after artificial lesion formation (S/\/IHJ) was determined in other three locations at
40, 160, 280 degrees. f.) Surface microhardness after immersion in each tested solution under pH cycling model (SMH 2) was

determined in other three locations at 80, 200, 320 degrees
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Flowchart demonstrating the pH cycling model of the study
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