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Figure 1 Effect of sample pretreatment conditions on total fluorine content: (a) Fusion temperature; (b) Fusion time;

(c) Amount of alkali.
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Table 2 Results of variance analysis of response surface experiment.

T ZE KR SE5 A H Y07 FiH PiH M
Y 0.0021 9 0.0002 248.59 <0.0001 B3
A-TEH = 0.0006 1 0.0006 603.88 <0.0001
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C-1 Filuist (8] 0.0001 1 0.0001 102.39 <0.0001
AB 6.25x107 1 6.25%10° 6.53 0.0378
AC 0.0000 1 0.0000 21.16 0.0025
BC 2.25%10°6 1 2.25%10° 2.35 0.1691
A2 0.0008 1 0.0008 822.65 <0.0001
B? 0.0001 1 0.0001 96.14 <0.0001
e 0.0002 1 0.0002 226.47 <0.0001
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AL 5.5%106 3 1.833%10°¢ 6.11 0.0564 NS
iRz 1.2x10°6 4 3.000%107
M 0.0021 16
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B 2 T A 3 2 R B ) 114 5 L0 ) 7 T () R, B2 S5 P (b)) RS ) S50 i (o) J iR P
AR 1.
Figure 2 Response surface plots of the interaction effects of sample pretreatment conditions on total fluorine content:
(a) Fusion temperature and alkali dosage; (b) Fusion time and alkali dosage; (c¢) Fusion temperature and fusion time.
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Figure 3 Chromatogram of the mixed standard solution.
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Table 3 Results of spiked recovery test and precision test.

o AIRE ; T U IREE (mg/kg) ENCE (%) RSD (%)
(mg/kg) JnbrE (mgkg) 1 2 3 4 5 6 ¥

kRl 1051 500 1562 1523 1594 1599 1565 1537 1563  94.4~109.5 1.9

mkR2 1051 2500 3451 3475 3402 3367 3469 3383 3424  92.6~97.0 1.4

mkR3 1051 5000 6206 6122 6259 6299 6261 6118 6211 101.3~105.0 1.2
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Table 4 Compare experimental results.
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Table 5 The content of total fluorine and free fluorine in

the sample.
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S3 0.035 0.076 . . . . . . .

s4 0.969 2.190 ¢ 2t e M
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S6 0.097 0.114 Figure 4 Ion chromatogram of dental caries prevention
S7 0916 1.220 materials after alkaline melting pretreatment.
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Analysis of Total Fluoride Content in Dental Caries Prevention Materials
Based on Ion Chromatography after Alkali Fusion

HE Wei, ZHAO Cheng-guang, YANG Sheng-yu, FANG Zhen-wen”
(Guangxi Medical Device Testing Center, Nanning 530031, China)

Abstract A method for determining the total fluoride content in dental caries preventive materials by alkali
fusion-ion chromatography was established. The effects of different fusion agents, amounts of alkali, fusion
temperatures, and fusion times on the efficiency of the fusion process were systematically investigated. The fused
samples were extracted with ultra-pure water, filtered through a 0.45 pm microporous membrane, and passed
through an activated pre-treatment purification column. Separation was performed by an anion analysis column,
and isocratic elution was conducted with a 38 mmol/L KOH eluent. Quantification was achieved by the external
standard method. The results demonstrated that under these pretreatment conditions, fluoride could be effectively
converted into soluble fluoride ions. The mass concentration of fluoride ions in the range of 0.1-20 mg/L
exhibited a good linear relationship with the chromatographic peak area, with a correlation coefficient of 0.9999.
The detection limit of the method was 0.23 mg/kg. The relative standard deviation (RSD) of the determination
results of spiked samples at three concentration levels after six repeated tests ranged from 1.2% to 1.9%. The
recovery efficiency of the spiked samples was between 92.6% and 109.5%. This method was applied to analyze
five caries-preventive material samples, and the results were consistent with those obtained by derivatization gas
chromatography. The total fluoride and free fluoride contents of 15 different formulations of caries-preventive
materials were determined, and the results satisfied the requirements for efficient analysis of the total fluoride
content of desensitizers in practical applications.

Keywords Dental caries prevention materials, Fluorine content, Alkali fusion, Ion chromatography
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