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Elucidation of the mineralization reaction mechanism of phospholipids through quantum
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Hydroxyapatite, a type of calcium phosphate, is the main component of bones and teeth, and
is used as a raw material for artificial bones. Although it has been shown experimentally that
phospholipids can be calcified, the reaction mechanism has not been elucidated. In this study,
the hydrolysis reaction of some phospholipid molecules was considered as the initial step in
the mineralization process and analyzed by quantum chemical calculations using Gaussianl6.
The activation energies of reactions of three kinds of phospholipids having different kinds of
functional groups (R1, in Fig. 1) were calculated and the respective reaction dynamics were
compared. The calculation results were compared with experimental results for consideration
of a plausible reaction mechanism.
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