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Setting property and compressive strength of nHA/«-CSH
combined bone grafts
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Abstract; Objective To develop a new type of combined bone grafts mainly including nanometer hydroxyapatite
(n-HA) and o-calcium sulphate hemihydrate («-CSH), and investigate its setting property and compressive
strength. Methods The setting time and compressive strength of nHA/«-CSH combined bone grafts with differ-
ent liquid-to-solid (L/S) ratio or calcium sulphate dehydrate (CSD) amount were measured and observed by the
X-ray diffraction (XRD) and the scanning electron microscope (SEM). Results The setting time of combined
bone grafts was increased along with the increase of L/S ratio or nHA amount, and reduced with the increase of
CSD amount. The setting time of the compound with 20% of nHA, 80% of «-CSH was (169 +36) min, while that
of the compound with 5% of nHA, 20% of CSD, 75% of «-CSH was (6 +1.1) min. The compressive strength of
combined bone grafts reduced along with the increase of nHA amount. The average compressive strength of pure
a-CSH was (12.3 £2.4) MPa, while that of the compound with 20% of nHA, 80% of CSH was (4.8 =
0.6) MPa. The XRD results showed that no other materials were produced except that «-CSH was transformed
to CSD during the setting process. The SEM results indicated that nHA was filled in the crystal structure of the
CSD, presenting two-phase structure. Conclusions The setting time and compressive strength of nHA/«-CSH
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combined bone grafts can be adjusted by the different proportion of n-HA, CSD amount and L/S ratio, which pro-

vides an appropriate condition for clinical application.
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