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Evaluation of Acid Diffusion and Fluoride Selective Electrode to Measure the Total Fluoride in Toothpastes
WANG Xiao- ling, CHENG Chuo- yue, GE Yao, WANG Qin. Dept. of Preventive Dentistry, Peking University School
of Stomatology, Beijing 100081, China

[Abstract] Objective To evaluate the reliability of a method of measuring the total fluoride in fluoride- containing
toothpastes with acid diffusion and fluoride selective electrode. Methods Four brands of commercially available non-
fluoride toothpastes and fluoride- containing toothpastes were sampled. Fluoride was extracted from the toothpastes in
2 mol/lL HCIO, at room temperature overnight and then subjected to the measurement with fluoride electrode.
Results Fluoride recovery of the non- fluoride toothpastes containing calcium as abrasive by this method was 99.5%-
100.5% more than 94% of total fluoride was measured from the marketed fluoride toothpastes, and the variation co-
efficient of this method was less than 1.54%. While the abrasive was silicon, the fluoride recovery of the non- fluoride
toothpastes was 83.4%, and 89.7% of total fluoride was measured from the marketed fluoride- containing toothpastes.
Conclusion The amount of total fluoride in the calcium containing toothpaste can be detected simply and accurately
measured by acid diffusion and fluoride selective electrode.
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1000 pg/mL
1 000 pg/mL 10.0 mL 2d 2 mol/L 125 mL
100 mL 50¢g
1.8 pg/mL 10 mL 5mL
18 yg/mL 180 pg/mL 3 45 mL
58 g 500
129 57 mL 800 mL
6 mol/L pH 5.00 5.50 6
1 000 mL 2 mol/L = /1500 x
82 mL 100%
500 mL 1.2.4
Orion 920A pH- Orion 4 1.09+0.10g
9609BN ATI Orion 100 mL
2 mol/L
125 mL
1.2 509 10 mL
121 1.8 yg/mL 18 pg/mL 5mL 45 mL
180 pg/mL 3 5mL 3
45 mL 0.18 pg/mL 500
1.8 yg/mL 18 pg/mL 3 6
3 pg/mL
= / %x100%
122 4
4 2
2.1
4
1.2.3 1 1
4 2
1.09+0.10 g 100 mL 99.5% 100.5% 1.21%
1.50%
1500 ug F
83.4%
1.32%
1

Tab 1 The fluoride recovery from non- fluoride toothpastes

ug/g % %
1 1492.6 18.01 1.21 995
2 1507.9 20.73 1.38 1005
3 + 1505.4 22.59 1.50 100.4
4 1251.2 19.94 1.32 83.4
= / x100%
2.2 94%

2 2 89.7%
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Tab 2 The fluoride measured from commercially available toothpastes
ugg ug/g % %
+ 1500 1439 145 1.01 95.9
+ + 1500 1469 22.7 1.54 97.9
+
+ + 500 473 4.8 1.01 94.1
+ 1100 987 7.8 0.79 89.7
3
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