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Thermal Behavior of Dental Agar Impression Materials According
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Agar-agar has been used for impression taking of prepared cavity and abutment on teeth. Their liquefaction and setting
are highly dependent upon their thermal properties. Normally, liquefying and storage temperature is 100°C and 65°C,
respectfully. But the heating time and temperature are dependent on the mass of materials and heating rate. The pur-
pose of this study is to evaluate the relation between heating rate and liquefying temperature owe to support the data
for using rapid heating unit, such as microwave. One commercial agar impression materials (Colloid 21, Clark Co.,
Japan) was selected. Differential Scanning Calorimetry Analysis was conducted to evaluate the thermal behavior using
DSC (STA 409PC, Netzsch Co., Germany), employing the following experimental conditions: sample weight = 20 mg,
scanning range = 30°C~300°C, heating rate = 1 °C/min, 2 °C/min, 5 °C/min, 10 °C/min, 20 °C/min and 50 °C/min.
On-set and end point temperatures of endothermic area and endothermic energy per mass were recorded. It was con-
cluded that it need higher temperature to get perfect liquefaction of agar impression materials when we use rapid heat-
ing unit (p<0.05) and there is no significant difference in the total energy between tested groups (p>0.05).
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Table 1. On-set and final temperature of endothermic reaction according to the rate of temperature rise (°C)
1 °C/min 2 °C/min 5 °C/min 10 °C/min 20 °C/min 50 °C/min
on-set temperature 29.8 24.8 28.5 27.8 26.0 28.0
end point temperature 76.8 84.0 121.8 126.2 174.6 290
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Figure 1. DSC and TG curves of agar impression

materials according to the rate of temperature rise.
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Table 2. Endothermic energy per unit mass according to the rate of temperature rise (J/g)

1 °C/min 2 °C/min

5 °C/min

10 °C/min 20 °C/min

energy/mass 1284 1102

1279 1480 1371
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oMol et S7FIRCHP<0.05).
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Figure 2. molecular structure of dental agar. n=about 90, or for den-
tal grade agar a molecular weight of about 150,000.
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