


PREFACE

Fluoride has great caries preventive effect. It has chemical reaction
with hydroxyapatite and fluoridated hydroxyapatite occurred. This
crystal is caries preventive. Many people in northern Thailand are
affected with dental fluorosis. This is the result of high fluoride
concentration in the drinking water, mostly well water. This leads
most dentists and physicians in northern Thailand hesitate the use
of fluoride supplement. Children will get great benefit from fluoride
supplement if they drink water which is low in fluoride concentration.
Most people in the north drink bottled water because the tap water
is not considered clean. Knowing of the amount of fluoride in the
water they drink will be of most convenient for the dentists,
physicians and parents. They will easily know if their children need

fluoride supplement. This is what our research project is for.
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ABSTRACT

Three hundred different brands of bottled drinking waters sold in
norhern Thailand during 1996-1999 were analyzed for fluoride
concentrations. Two hundred and Seventy six brands had fluoride
concentrations less than 0.60 PPm. Twenty four brands had fluoride
concentrations higher than 0.6 PPm.  Six of them had fluoride
concentrations higher than 1.5 ppm which is against the law, Our
study has showed that most of the bottled drinking waters had low
fluoride concentrations and should be safe to drink. Two brands had

fluoride concentrations higher than 5 PPm.  Drinking these waters

can lead to dental and skeletal fluorosis
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Chapter 1
INTRODUCTION

1.1 REVIEW OF LITERATURE

Systemic fluoride has been known to have great benefit for caries
prevention of the developing teeth. It can be obtained naturally from
milk, food, and drinking water. Thai people have changed their
drinking habit in the past few vears. Many people drink carbonated
beverages and fruit juices instead of plain water. The amount of
fluoride obtained from carbonated beverages, fruit juices, and tea is
also significant (Pang et al, 1992). Fluoride uptake by enamel to
form fluorhydroxyapatite reduces enamel solubility. It increases
enamel resistance to caries. The use of fluoride for caries
prevention is aimed at the permanent increase of fluoride
concentration of enamel apatite by high fluoride intake during enamel
formation. The caries resistance will last the life of the tooth and
fluoride provided during mineralization is significantly more
beneficial than when given later because the posteruptive effect of
fluoride is minimal even with extensive therapy. Fluoride in the
aqueous phase when present around the tooth will Teduce enamel
solubility. It can be concluded that fluoride not only provides caries
resistance but also caries prevention (Thylstrup and Fejerskov,
1994). It has been demonstrated that fluoride is more therapeutic
than preventive (Schuman, 1995). It has been postulated that
preeruptive effect of systemic fluoride produce posterior teeth with
shallower and better-coalesced pits and fissures (Moller, 1967). This
makes the posterior teeth more caries preventive. The incidence of
dental caries is lower in fluoridated communities than those in non-

fluoridated communities. In non-fluoridated areas fluoride



supplement is highly recommended for children under 16 years old.
The daily intake of fluoride supplement provides the sare benefit as
drinking water which has optimal level of fluoride {Aasenden and
Peebles, 1974; Margolis et al, 1975). Fluoride supplementation is
currently recommended by the American Academy of Pedialrics and
the Council on Dental Therapeutics, American Dental Association

(American Academy of Pediatrics, 1995).

Drinking water which has optimal level of fluoride provides the tooth
with low concentration of fluoride with high frequency. This will
provide excellent caries preventive effect to the developing teeth.
The use of bottled water in Thailand has increased tremendously
during recent vears. There are more than 180 brands of bottled
waters available in Chiang Mai alone. It has become a major source
of drinking water. In the past bottled waters were sold only in fancy
restaurants and very big supermakets. Recently drinking bottled
water has become a status symbol. Many people used to drink city
water but presently they are concerned over industrial contamination
of groundwater, poor quality control of city water, leakage of lead
from water pipes, and the increase in health awareness of people.
Many people in Chiang Mai and Lumpoon substitute bottled water for
well water because many areas in Chiang Mai and Lumpoon have very
high concentrations of fluoride in well water especially in Sun
Kumpang, Doi sket, Doi Toa and Ban Hong. Fluoride concentrations
in some well waters exceed 6 ppm of fluoride. As a result of very
high concentrations of fluoride in well water, lot of people in these

areas are affected by dental fluorosis.



It is of importance to know if bottled waters are safe and caries
preventive. High concentrations of fluoride can lead to dose-related
dental fluorosis. However, if the bottled waters contain less than
optimal levels of fluoride, fluoride supplements may be of great benefit
for children. Before dentists and physicians prescribe fluoride
supplements, fluoride concentrations in the drinking water must be
known (Weinberger et al, 1989; Tate et al, 1990). If it isn't known, it's
better not to have fluoride supplements. This is to avoid dental

fluorosis.

The fluoride concentrations in bottled waters depend upon the
sources of water, seasons, and filtering system. Seasonal
fluctuation of fluoride concentration in bottled waters has been
reported. It may be high in rainy season because of the dissolution
of fluorine into water or low because of the dilution of fluoride in
water. There has not been a study on consistency of fluoride
concentrations in bottled waters in Thailand before. However, the
study in Scotland showed that the seasonal fluctuation was minimal

(MacFadyen et al, 1982).

Fluoride concentration of bottled water has to be reported to the
Provincial Public Health Office. It is possible that the concentrations
of fluoride in this study will not be the same as what the companies
reported to the Provincial Public Health Office This may be because
of seasonal fluctuation or different sources of water (McFadyen et
al, 1982). As we know, fluoride can etch and bind to glass, those
sold in glass bottles may have higher fluoride levels than those in

plastic bottles (Weinberger, 1991).



There has not been a report on fluoride concentrations in bottled -
waters sold in northen Thailand before. This study will help dentists
and physicians in these provinces in determining if fluoride
supplements are needed and it will also be used in determining the
dosages of fluoride supplements for children when needed. It will
show if there are seasonal fluctuations of fluoride concentrations in
bottled waters. This study will be of convenience for the parents,
dentists, and physicians when fluoride supplement is considered.
They will not have to waste time and money to have fluoride

concentration measured.

1.2 Objectives of the Study

To measure the fluoride concentrations of bottled waters sold
in northern Thailand.

1.3 Expected outcome of this Project

1.3.1 To help dentists, physicians, and parents of the
children to know the fluoride concentrations in bottled
drinking waters sold in northern Thailand.

1.3.2 To help dentists and physicians to determine the
dosages of fluoride supplement when needed.

1.3.3 To encourage the dentists and physicians especially
pediatricians to use fluoride supplement properly.

1.3.4 This study will encourage dentists in other provinces to
measure thefluoride concentrations in the bottled

waters available in their provinces.

1.4. This Research Project Will be of Benefit to

1.4.1 Children and their parents for dental caries prevention



1.4.2  Dentists and physicians for prescribing fluoride
supplements
1.43 Ministry of Health



Chapter 3
MATERIALS AND METHODS

Fluoride analyses of bottled waters were performed. Each time 300
different brands of bottled waters including mineral waters were
purchased from supermakets in northern provinces of Thailand.
Twenty brands of bottled water were tested for consistency within

the same brands by buying each brand from two different stores.

Prior to the study, the fluoride testing equipment wasstandardized
using standard solutions containing 1 and 2 ppm fluoride ion.
Fluoride analyses were performed in the Laboratory of The
Department of Oral Biology, Faculty of .Dcﬂtiﬂtl‘}’, Prince Songkra
University. Immediately after opening the bottles of water 20 ml of
each product was transferred to polyvethylene containers and coded
by numbers so that the types and brands of product were unknown
to the technician. Water samples were diluted with equal quantities
of Total Ionic Strength Adjustment Buffer (TISAB) (Orion Research
TISAB II). Fluoride analyses were performed by using the previously
standardized fluoride ion specific electrodes (Orion Research
Fluoride Electrode SA 720). Two readings were read for each water
sample. The accuracy of the fluoride testing procedure was
assessed by comparing the test results of 30 water samples with
those obtained by the laboratory of the Department of Community

Dentistry, Faculty of Dentistry, Chiang Mai University, Chaing Mai.

Data Analysis

Two readings were read from each sample. Means of the fluoride

concentrations were calculated.
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Chapter 4
DISCUSSION AND CONCLUSION

In the past most children in northern Thailand have received Very
little benefit from fluoride supplement. This was due to the
misconception of the dentists and physicians. They believed that
fluoride concentrations in bottled drinking waters sold in northern
Thailand are very high and children did not need fluoride supplement,
Our research has disproved this belief. Only 24 of 300 brands had
fluoride concentrations higher than 0.60 ppm and only 11 brands had
higher than 1.00 ppm. Those which had fluoride concentrations
higher than 1.5 ppm should certainly inspected by the goverment
officials. It could be harmful for those who drink them. In
conclusion, children who drink less than optimal level of fluoride
should get benefit from fluoride supplement. The dentists and
physicians should find out how much fluoride is contained in the

water they drink and our research has provided it.
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