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Development of Calcium Phosphate-based Hybrids indicating Environmental
Responsiveness

OHTSUKI, Chikara

3,000,000

SBF HAp
ALP HAp

In this study, fundamental conditions for modification of calcium
phosphate-based materials were investigated to develop novel bone substitutes responsible to existence of
enzyme in surrounding environment. Alkaline phosphatase (ALP) was used as an enzyme, which enhances
hydrolysis of phosphoric esters. Formation of hydroxyapatite (HAp) from calcium salts of phosphoric
esters was examined in a simulated body fluid (SBF) containing ALP. The dissolution of calcium salts of
phosphoric esters and their hydrolysis by ALP allow increase iIn concentration of calcium ions and
phosphate ions, resulting in formation of HAp. Formation rate of HAp from calcium salts of phosphoric
esters with different alkyl chain length mainly depends on the hydrolysis rate of the corresponding
phosphoric esters by ALP. Alpha-Tricalcium phosphate (TCP) ceramic was successfully modified with
buthylphosphate to result in coating of calcium salts of butylphosphoric acid on bioabsorbable body.
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1.
*r -l
[mz g-l] [rn012 m'6] Keat [s7]
MePCa 13.4 228 x 107 5.7
EtPCa 55.0 236 %107 7.0x 107
BuPCa 63.3 237x10% 51x10"'"

" Turnover number of the corresponding
phosphoric esters at pH 8, 20 °C.
" Estimated value.
cf. R. Han, J. E. Coleman, Biochemistry, 34,
4238-4245 (1995).
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