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Fig. 1. Molar ratio of «—TCP and TeCP produced
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HPO4 * 2Hzo at 15000C
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(a) Synthesized a«—TCP -

TeCP cements

(b) Mechanical mixtures of «—-TCP and
TeCP powders at the same molar ratio
as the synthesized a-TCP/TeCP ce-

ments



Table 1. Molar ratios of the starting materials and of «
—TCP and TeCP in the cements
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Table 2. Setting time at a powder-liquid ratio of P/L=
1.8 (g/ml) using 20wt%NaH.PO, and 20wt%DL—-
malic acid solution

Sample Setting Time (mim)
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Fig. 3. Time plots of pH of the cements mixed with a solution of 20wt%
NaH:PO,, or a solution of 20wt% NaH.PO, and 20wt% DL-malic

acid.

Upper : pH in the mixed cement
Lower : pH in the distilled water in which the mixed cement

was immersed
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Fig. 4. Linear expansion of cements immersed in
the distilled water after mixing.
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Fig. 6. Tensile strengths of the cements stored in
the distilled water at 37°C after mixing with
20 wt%NaH,PO, and 20 wt% DL-malic acid
solution.
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Abstract In this study, cements consisting of «—tricalcium phosphate ( «a—TCP) and tetracalcium phos-
phate (TeCP) at various molar ratios ( « —TCP/TeCP) of 2/3, 2/1 and 6/1 were directly synthesized from raw
materials of CaCO; and CaHPO, - 2H;O by heating them at 1500C for 5 hrs, and the physico-chemical proper-
ties of cements mixed with two types of liquid at a powder-liquid ratio of 1.8 (powder g/liquid ml) were exam-
ined. The cements mixed with 20 wt% NaH.PO, solution required a extremely long time to set, whereas the
setting time of the cements mixed with 20 wt% NaH,PO, and 20 wt% DL-malic acid solution were about
three minutes, regardless of the difference in a—TCP/TeCP ratio of the cements. The pH of setting cement
varied from neutral to weekly alkaline in every combination of powder and liquid The diametral tensile
strengths of all cements immersed in distilled water increased gradually with time, and reached 5 MPa for the
a—TCP/TeCP=2/1 cement mixed with 20 wt% NaH.PO,- 20 wt% DL —malic acid solution. The resilts of these
physico-chemical tests suggested that the present cement powder synthesized by a new method was applica-
ble to endodontic treatment as a root canal filling agent or a pulp capping agent in dentistry.
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