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Effect of Fluoride Application on Remineralization of
Bovine Tooth Enamel Using QLF in Vitro

Koji KAWASAKI, Reiko SAKAI, Yong-Duk PARK1) and Masaki KAMBARA

Abstract: The purpose of this in vitro study was to evaluate the tooth remineralization process in relation to different
topical fluoride applications with QLF. Eighty bovine enamel specimens were mounted on acrylic rods and polished. In-
cipient lesions were formed in specimens by immersion for 48 and 96 h in a demineralizing solution. The lesions were
quantified with parameter ∆Q (total mineral loss from the lesions). Then, specimens in each group were divided into 4 sub-
groups receiving different fluoride treatments (control, fluoridated dentifrice, APF-gel, and fluoridated dentifrice plus
APF-gel). All specimens were immersed in artificial saliva for 28 days, excluding the duration of the respective fluoride
treatments. In the low demineralization group, mineral recovery reached a plateau after 9 days. For groups with high
demineralization rates, such a plateau was reached after 15 days. For each demineralization period, the rate of recovery of
control and F-dentifrice groups was higher than for both APF-gel treated groups (p＜0.05). There was no difference be-
tween the mineral recovery rates of the two APF-treated groups. It was concluded that APF-gels inhibited mineral recov-
ery in comparison with F-dentifrice treatments or artificial saliva alone.

Key words: Enamel, Fluoride, In vitro study, QLF, De-Remineralization

J Dent Hlth 58: 482―489, 2008

(Received: March 6, 2008�Accepted: June 28, 2008)

Introduction

In recent years, early caries lesions or precavitated le-
sions have become more prevalent than cavitated tooth
lesions. This fact has been established in many epidemi-
ological studiese.g．1―3). When creating an in vivo preventive
care program, it is important to investigate strategies to
repair incipient carious tooth enamel lesions. The inhibi-
tion of demineralization and promotion of the reminerali-
zation of these lesions are therefore considered to be
two of the most important targets in preventive den-
tistry in the 21st century.
Quantitative light-induced fluorescence (QLF) has

been found to be of use in detecting and quantifying de-
and remineralizing lesions in tooth enamel longitudinally
over time4―6). In previous (in vitro) studies, mineral loss or
gain could be measured only in a destructive way, e.g.,

with transverse microradiograpy7), providing endpoint
measurements. Because QLF is non-destructive, it facili-
tates longitudinal follow-up of the de- and remineraliza-
tion process over time, providing not only information
on the total remineralization level at the conclusion of
the study but also on the rate of remineralization.
Topical fluorides encompass a large variety of prod-

ucts. Both the use of low-concentrated fluoride products
at a high frequency (such as fluoridated dentifrice) by
patients as well as the professional use of high-
concentrated products at a low frequency (such as
acidulated phosphate fluoride solution�gel) have, in most
cases, proved effective in reducing caries8). Given their
research designs, these studies have revealed the effi-
cacy of fluoride to inhibit both demineralization and the
development of new caries. The effect of different treat-
ment modalities of fluoride on remineralization remains
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