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Restoration of Tooth Enamel Caries by Hydrolysis of o-TCP

MA Ying, LI Si-Wei, FENG Zu-De
(College of Materials, Xiamen University, Xiamen-361005, China)

Abstract; A novel method was developed to grow hydroxyapatite ( HA) coatings on the surface of enamel. The
coatings were formed by hydrolysis of o-TCP for 6h at 37°C. The detailed characterizations of the microstruc-
ture and mechanical properties of the coatings, ‘and-cytotoxicity of a-TCP hydrolysis solution were performed.
SEM and TEM analysis show that the HA coatings, approximate 20pm in thickness grow perpendicularly to the
enamel surface, contacting well to the surface of enamel. ‘Vickers microhardness and wear-resistance tests in-
dicate that there is no statistical significant difference of the hardeness and wear-resistance between the coat-
ings and healthy natural enamel. The grade of cytotoxicity of a-TCP hydrolysis solution is I grade, satisfying
the relevant criterion on biomaterials. The study suggests that the hydrolysis of a-TCP is a promising method
to effectively and conveniently restore and prevent early enamel caries.
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Fig.1 XRD pattern of o-TCP powder
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Fig.3 SEM images of samples

(a) Etched enamel surface; (b) Coating surface; (c¢) Longitudinal section and (d) Etched longitudinal section
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Fig.4 (a)SEM; (b)TEM; (c¢) Magnified TEM; (d) HRTEM image of the coating
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Sample Enamel VHN Coating VHN P value
Sample 1~ 347.06 +4.90 308.15 £28.60 0.50
Sample 2 330.90 £13.80 321.37 +5.61 0.13
Sample 3 330.38 £4.42 310.50 £18.62 0.92
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Fig.5 SEM image of wear-resistance sample

L —e— o -TCP
L Hydrolysis solution
- —e —PBS solution
% 120 - {—A—Positive control
E 100 |- >-<{: ——
k=
£ 80 l
&
2 60 -
=
1
20 +
l !
! L ! L
1/4 1/3 12 3/4

Concentration of solution

P16 A [ R R 7 ik 90 ) 240 7

Fig.6  Cytotoxicity of hydrolysis solution with different concentration
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