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Chemical and physical properties and biocompatibility of MTA
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Mineral trioxide aggregate (MTA) is mainly composed of lime and silica. Its four major phases are tricalcium silicate,
dicalcium silicate, tricalcium aluminate, and tetracaclcium aluminoferrite. MTA has relatively long initial setting time (2h 45m)
and various additives can be added to reduce setting time. Compressive strength of MTA increases with time and reaches 100 MPa
after 28 days. MTA has high pH of 9-12.5 because of the formation of calcium hydroxide during its hydration reaction. MTA has
superior sealing ability to amalgam and IRM when it is used in perforation repair or root end filling. MTA is safe in cytotoxicity
and genotoxicity and have potential to promote pulpal and periapical hard tissue formation.
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Figure 1. Sealing of dentinal tubules with calcium silicate hydrate (C-S-H) was seen in MTA-dentin interface (unpublished Data,

Courtesy of Dr. JS Y00).
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Figure 2. X-ray diffraction analysis results of white Portland cement (upper line) and White ProRoot MTA

(lower line) (Unpublished data)
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Figure 3. Schematic diagram showing the constitutions of MTA
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Figure 4. latrogenic perforation on pulpal floor of left mandibular 1st molar (white arrow, A) and its repair using White ProRoot
MTA (3 yr follow-up, B). Perforation repair with MTA showed favorable results. (Unpublished data)
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Figure 5. MG 63 osteosarcoma cells cultured with Intermediate Restorative Material (IRM, left) and ProRoot MTA (right), which

shows different cellular response.
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