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A Basic Study on the Application of Submicron TCP
as a Pit and Fissure Sealant

Masahiro Nacaoka

The current fissure sealant is not efficient with respect to its attainability and seal
ability for deep pits and fissures. Therefore, the author synthesized submicron «-ter-
tiary calcium phosphate (TCP) using the aqueous mechanochemical method.

The author analyzed the application of the synthesized «—-TCP as a packing
material for the pit and fissure utilizing a pit and fissure model. The «—-TCP was select-
ed for investigation due to its qualities of affinity for the fissure, seal ability and reaction
to hydration.

Submicron a-TCP was synthesized utilizing the following method ; First, 5 -TCP
was synthesized from a mixed slurry using an aqueous mechanochemical method. Then
the B -TCP was dried at 80°C, and the f-TCP was calcinated at 1200°C to become
a—TCP. Ethanol was added to the a-TCP and then it was milled to make submicron
a—TCP. The mesh distribution was measured by the dynamic light scattering method.

The pit and fissure model was prepared by the following technique : A prototype of a
pit and fissure was prepared by obtaining a resin impression of a pit and fissure.

The impression was used for the preparation of a wax replicative model. The model was
then burred after it had been solidified and hardened. The model was completed after it
had been sintered.

The process of packing the @ —TCP into the model was performed as follows : A sam-
ple of ¢ —TCP was applied to the opening of the model pit and fissure. Then the a -TCP
was guided into the fissure using vibration from an ultrasound scaler and compressed
distilled water was briefly applied to opening of the fissure model. The pressurized dis-
tilled water was quickly terminated and water was absorbed. The temperature was kept
at 36.5°C for a measured amount of time. The condition of the a—-TCP at the fissure
model was observed with light microscopy, scanning electron microscopy (SEM), X-ray
powder diffraction and micro X—ray diffraction.

The mesh distribution for the a—-TCP that was measured by the dynamic light
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scattering method confirmed that 99% of the a—TCP was submicron particles under

532nm.

Transposition of a—TCP to Hydroxyapatite (HAp) due to the reaction of hydration

was obseved in vitro. After 12 hours the composition ratio of HAp exceeded the ratio of
a—TCP and 72 hours later 100% of the a—TCP had been replaced by HAp. The combi-

nation of ultrasound vibration and distilled water compression was effective to pack the

a—TCP densely into the model of the pit and fissure that had an opening of 100 ;2 m.

In this study «—-TCP was transposed to HAp in 72 hours. However, increased crys-

tallization was seen at the periphery of the fissure and lower crystallization was ob-

served at the center of the fissure.
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