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THE EFFECT OF THE SUPERSATURATED SOLUTIONS CONTAINING
HIGH CONCENTRATIONS OF FLUORIDE ON SEEDED CRYSTAL GROWTH

Jung Won Kwun, Kee-Yeon Kum, Seung-Jong Lee, II-Young Jung, Chan-Young Lee
Department of Conservative Dentistry, College of Dentistry, Yonsei University

In biological systems, the mineral that forms hard tissue is of an apatitic nature, and hydroxya-
patite(CasOH(PO:)s: HA) is generally considered as the prototype for such a mineral. Thus, the precipita-
tion of HA, having biological implications, has been the subject of several investigations.

Crystal growth studies using HA seeds in supersaturated solutions have enhanced our understanding of
the process and mechanism involved in seeded crystal growth. From these studies, it has become apparent
that the precipitation rate of HA onto the seed crystals depends on the various conditions, especially on the
additives.

The relation between the supersaturated solution containing fluoride and the process of HA crystal
growth enhances the understanding of mechanism of HA crystal growth.

Until recently, the studies have been on the crystal growth of enamel minerals and synthetic HA seeds in
the supersaturated solution containing 1~2 ppm fluoride.

The purpose of the present investigation is to study the effect that fluoride of high concentration has on
the crystal growth kinetics of HA.

In order to produce the composition found in the secretory enamel fluid, experimental solutions of 1mM
Ca, 3mM P, and 100mM Tris as background electrolyte were used. Then this experimental solutions were
added to 0, 2, 4, 6, 8, 10 ppm fluoride.

The effect of fluoride at high concentrations on the precipitation was examined in a bench-top crystal
growth model adopting a miniaturized reaction column. Chemical analysis was employed for characteriza-
tion of working solutions before and after the experimentation.

Remarkable findings were : 1) the amount of crystal growth was gradually accelerated as the fluoride
concentration increased until 6 ppm, but decreased in 8 and 10 ppm fluoride; 2) the amount of fluoride ion
consumed in crystal formation was constant despite the increase in fluoride concentration.
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Table 1. Chemical composition of the solutions before & after experiments and consumed F/Ca ratio.
F consumption(g)

Tonic composition in inlet/outlet solutions

seed Flepm) () ) P)mM)  (B(10°M) pH ok cosmwig o)
0 0.98/0.72 3.10/3.03 0/0 7.36/7.35 0.00
2 0.98/0.63 3.11/2.98 9.77/6.07 7.27/7.25 0.05
HA 4 0.99/0.57 3.08/2.93 19.41/13.79 7.34/17.33 0.06
(2mg) 6 0.99/0.39 3.09/2.83 28.70 /21.20 7.36/7.36 0.06
8 0.97/0.46 3.09/2.84 37.35/30.13 7.36/7.32 0.07
10 0.94/0.49 3.09/3.01 50.57 / 43.85 7.36/7.31 0.07
0 0.98/0.89 3.10/3.09 0/0 7.36/7.36 0.00
2 0.98/0.85 3.11/3.09 9.77/8.16 7.27/7.25 0.06
Enamel mineral 4 0.99/0.77 3.08/3.02 19.41/16.39 7.34/7.33 0.07
(2mg) 6 0.99/0.58 3.09/2.95 28.70 / 23.88 7.36/17.31 0.06
8 0.97/0.67 3.09/2.97 37.35/33.31 7.36/17.31 0.06
10 0.94/0.64 3.09/3.06 50.57 / 46.58 7.36/7.30 0.06
3000
g =200
'Ehl_; 20.00 —
RS 15.00 iy
2 —a— Efjamal minatal
ﬂ 1000
o 500
O
K] 2 i & 5 10
F cancentration|pom)

Fig. 2. Relationship between consumed Ca and various F concentration in solution(HA/EN)

10,00
200
.00 —-—HA
400 —a— Enamel mineral

P oonsemptio
tugdml)

2.00
.00

] L 4 & 2] 10
F concentration(pom)

Fig. 3. Relationship between consumed P and various F concentration in solution(HA/EN)
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