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Fig. 1. Infrared spectrum of Calcitite after mixing with sodium polyacrylate solution
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Table 1. Elemental analysis of untreated powders

2.

¥ 2 & hydroxyapatite ®2-& 42% sodium polya-
crylate 88, 0.9% NaCl 49 2 deionized water &
Azl F oAEle 4 S99 Y Cast
PE AFS ZAHEA sodium poiyacrylate €24 3
W-8A1Z] F ol Ca7t 5.3mg, PE l.6mgo] &
&5 0] 0.9% NaCl-§9 o]} deionized water & A}
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E 3,4 44 PP Jord E2EE ALF
BEEAN X 29 U AFL HQT.

wHEkA] sodium polyacrylate €4 3} ¥+-3-§ 2}zto)

Ca P

Ca:P

Sample Atomic ratio
% by mass % by mass by mass

Calcitite HAP* 38.0 18.9 2.01 1.56

Enamel 35.4 18.2 1.94 1.50

Dentin 22.3 16.2 1.38 1.06

Theoretical HAP* 30.9 18.5 2.16 1.67

* HAP : Hydroxyapatite
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Table 2. Analysis of extracts from Calcitite HAP*

Extractant mgP/g Apatite mgCa/g Apatite
Water 0.6 0.4
NaCl sol. 0.9 2.1
Na polyacrylate sol. 1.6 5.3

% HAP : Hydroxyapatite

Table 3. Analysis of extracts from Enamel

Extractant mgP/g Enamel mgCa/g Enamel
Water 1.5 1.1
NaCl sol. 1.7 2.4
Na polyacrylate sol. 7.9 10.3

Table 4. Analysis of extracts from Dentin

Extractant mgP/g Dentin mgCa/g Enamel
Water 0.9 0.8
NaCl sol. 1.3 2.1
Na polyacrylate sol. 5.6 6.1
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— Abstract —

REACTIONS OF POLYACRYLIC ACID WITH HYDROXYAPATITE,
ENAMEL AND DENTIN

Jung Tae Kim, D.D.S., M.S.D.

Department of Dentistry, Graduate School, Pusan National University

Reactions of polyacrylic acid with hydroxyapatite, enamel and dentin were examined using infrared
spectroscopy for the detection of COO" ions bonded to substrates. And also atomic aboscorption spectropho-
tometry and visible spectrophotometry were used to analyze the concentrations of calcium and phosphorus
in the filtered solutions.

The results were as follows.

1. Chemical adhesion of polyacrylic acid to hydroxyapatite, enamel and dentin was observed by infrared
spectroscopy.

2. More calcium and phosphorus were detected in the filtered solutions of sodium polyacrylate - reacted
specimens than in the filtered solutions of deionized water - reacted specimens.

3. Mechanism of adhesion of polyacrylate to substrates is postulated that the bond is ionic in nature
by displacement of Ca* and PO,® ions from the surface of substrates.
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