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Abstract
The aim of this vitro-study is to evaluate the effects of fluoride on remineralization of artificial dentine caries. 10 sound permanent premolars, which were extracted for orthodontic reason within 1 week, were used for this study. Artificial dentine caries was created by using a partially saturated buffer solution for 2 days with grounded thin specimens and fractured whole-body specimens. Remineralization solutions with three different fluoride concentration (1 ppm, 2 ppm and 4 ppm) were used on demineralized-specimens for 7 days. Polarizing microscope and scanning electron microscope were used for the evaluation of the mineral distribution profile and morphology of crystallites of hydroxyapatite.
The results were as follows :

  
	When treated with the fluoride solutions, the demineralized dentine specimens showed remineralization of the upper part and demineralization of the lower part of the lesion body simultaneously.

	As the concentration of fluoride increased, the mineral precipitation in the caries dentine increased. The mineral precipitation mainly occurred in the surface layer in 1 and 2 ppm-specimens and in the whole lesion body in 4 ppm-specimens.

	When treated with the fluoride solution, the hydroxyapatite crystals grew. This crystal growth was even observed in the lower part of the lesion body which had shown the loss of mineral.
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  Representative polarizing light microscopic images of 1 ppm specimen (×100).
  (A-remineralization 1day, B-remineralization 5day, C-remineralization 7day)
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  Representative polarizing light microscopic images of 2 ppm specimen (×100).
  (A-remineralization 1day, B-remineralization 5day, C-remineralization 7day)
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  Representative polarizing light microscopic images of 4 ppm specimen (×100).
  (A-remineralization 1day, B-remineralization 5day, C-remineralization 7day)
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  Representative scanning electron microscopic (SEM) images of 1 ppm specimen (×10,000).
  (A-10 µm, B-150 µm, C-200 µm, D-250 µm each from surface)
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  Representative SEM images of 2 ppm specimen ×10,000).
  (A-50 µm, B-150 µm, C-200 µm, D-250 µm each from surface)
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  Representative SEM images of 4 ppm specimen (×10,000).
  (A-50 µm, B-150 µm, C-200 µm, D-300 µm each from surface)
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  SEM images of superficial layer (×100,000).
  (A-Normal dentine, B-Decalcified dentine, C-Dentine treated with 1 ppm re-mineralized solution for 7 days)
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  SEM images of upper part of lesion body (×100,000).
  (A-Normal dentine, B,C and D-Dentine treated with 1,2 and 4 ppm re-mineralized solution each for 7 days)
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  SEM images of lower part of lesion body (×100,000).
  (A-Normal dentine, B,C and D-Dentine treated with 1,2 and 4 ppm re-mineralized solution each for 7 days)
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  Composition of decalcification solution.
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  Composition of remineralinzation solution.
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Composition Concentration
Lactic acid (mM) 10
Calcium (mM) 15.6
Phosphate (mM) 9.5
Sodium azide (mM) 3.08
pH 4.3
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Concentration

Chmgpiiim Gowsl Gy Coups
Lactic acid (mM) 10 10 10
Calcium (mM) 285 28.2 28.6
Phosphate (mM) 95 9.7 94
Sodium azide (mM) 3.08 3.08 3.08
Fluoride (ppm) 1 2 4

pH 43 43 43
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