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ABSTRACT

THE INFLUENCE OF pH AND LACTIC ACID CONCENTRATION ON THE FORMATION OF
ARTIFICIAL ROOT CARIES IN ACID BUFFER SOLUTION

Hyun-Suk Oh, Byoung-Duck Roh, Chan-Young Lee*
Department of Conservative Dentistry, College of Dentistry, Yonsei University

The purpose of this study is to compare and to evaluate the effect of pH and lactic acid concentra-
tion on the progression of artificial root caries lesion using polarizing microscope, and to evaluate the
morphological changes of hydroxyapatite crystals of the demineralized area and to investigate the
process of demineralization using scanning electron microscope.

Artificial root caries lesion was created by dividing specimens into 3 pH groups (pH 4.3, 5.0, 5.5), and
each pH group was divided into 3 lactic acid concentration groups (25 mM, 50 mM, 100 mM). Each
group was immersed in acid buffer solution for 5 days and examined. The results were as follows:

1. Under polarized microscope, the depth of lesion was more effected by the lactic acid concentra-

tion rather than the pH.

2. Under scanning electron microscope, dissolution of hydroxyapatite crystals were increased as the
lactic acid concentration increased and the pH decreased.

3. Demineralized hydroxyapatite crystals showed peripheral dissolution and decreased size and
number within cluster of hydroxyapatite crystals and widening of intercluster and intercrystal
spaces as the pH decreased and the lactic acid concentration increased.

4. Under scanning electron microscope evaluation of the surface zone, clusters of hydroxyapatite
crystals were dissolved, and dissolution and reattachment of crystals on the surface of collagen
fibrils were observed as the lactic acid concentration increased.

5. Under scanning electron microscope, demineralization of dentin occurred not only independently
but also with remineralization simultaneously.

In conclusion, the study showed that pH and lactic acid concentration influenced the rate of progres-
sion of the lesion in artificial root caries. Demineralization process was progressed from the surface of
the cluster of hydroxyapatite crystals and the morphology of hydroxyapatite crystals changed from
round or elliptical shape into irregular shape as time elapsed. [J Kor Acad Cons Dent 32(1):47-60, 2007)

Key words: Root caries, Acid buffer solution, pH, Lactic acid concentration, Demineralization,
Hydroxyapatite, Scanning electron microscope
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Table 1. The composition of initial demineralization
solution of group pH 4.3

pH 4.3 4.3 4.3

Lactic acid (mM) 25 50 100
Ca*" (mM) 13.00 12.50 15.30
PO+ (mM) 4.20 6.80 9.00
Sodium azide (mM) 3.08 3.08 3.08

0.15475 0.15493 0.15446

Degree of saturation

Table 3. The composition of initial demineralization
solution of group pH 5.5

pH 55 5.5 55

Lactic acid (mM) 25 50 100
Ca® (mM) 1.00 1.27 1.80
PO4* (mM) 0.40 0.50 0.60
Sodium azide (mM) 3.08 3.08 3.08

Degree of saturation  0.15408  0.15422 0.15402
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Table 2. The composition of initial demineralization
solution of group pH 5.0

pH 5.0 5.0 5.0

Lactic acid (mM) 25 50 100
Ca?* (mM) 1.98 3.90 4.20
PO4* (mM) 1.90 1.10 2.04
Sodium azide (mM) 3.08 3.08 3.08

Degree of saturation  0.15467 0.15419 0.15439
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Figure 1. Polarizing microscopic view of demineralized dentin of group pH 4.3 in acid buffer solution (5 day treatment,

% 100, imbibed in water).

(a) Lactic acid 25mM

(b) Lactic acid 50mM (¢} Lactic acid 100mM

Figure 2. Polarizing microscopic view of demineralized dentin of group pH 5.0 in acid buffer solution (5 day treatment,

X 100, imbibed in water).
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(b) Lactic
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Figure 3. Polarizing microscopic view of demineralized dentin of group pH 5.5 in acid buffer solution (5 day treatment,

% 100, imbibed in water).
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Figure 4. The effect of the pH and lactic acid conce-
ntration in buffer solution on the progression of
artificial root caries (im).
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dentin (pH 4.3-Lactic acid 100mM).
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{a) x 1,000 (b) x 50,000 (a) x 1,000 (b) X 50,000

96 28KY

(a) x 1,000

(a) x 1,000 (b} X 50,000

5) Zone E 6) Zone F

(b) x 50,000 (b) x 50,000

Figure 6. SEM images of demineralized dentin of pH 4.3-Lactic acid 100 mM (zone A ~ zone F).
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Figure 7. SEM images of demineralized dentin of peritubular dentin (X 50,000).
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Figure 8. SEM images of demineralized dentin of intertubular dentin (X 100,000).
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