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IN VITRO TEST/CALCIUM PYROPHOSPHATE/BIOCOMPATIBILITY/

BIOACTIVITY/CYTOTOXICITY

Glass-ceramics are biomaterials that have been developed for a decade for
bone replacement. Commercial products such as A-W glass-ceramics, Ceravital and
Bioverit are composed of apatite as the major phase with some silica. However, these
new developed glass-ceramics contain (-calcium pyrophosphate. The study on their
biocompatibility in terms of bioactivity and cytotoxicity is necessary to assure that
these new materials are safe when they are used in human body.

The objectives in this study were to make glass-ceramics by melting two glass
systems, Na,O-Ca0O-B,03-Al,03-P,05-S10, (C1) and Na,O-Ca0O-B,03-Al,03-P,0s
(C2), then heating for crystallization to obtain the final product as glass-ceramics,
GC1 and GC2 respectively. Both glass-ceramics have been characterized by x-ray
diffraction (XRD) and scanning electron microscope (SEM). In vitro tests have been
established for bioactivity and cytotoxicity. For bioactivity test, GC1 and GC2 were
soaked in conventional simulated body fluid (c-SBF) under the controlled conditions
for 0 to 90 days. Another In vitro tests, cytotoxicity test, a direct contact was chosen.
Sterile GC1 and GC2 were cultured with cell (mouse cell, L.929) for 1 to 3 days under
the controlled conditions. After the bioactivity and cytotoxicity test, the existence and

growth of calcium phosphate layers were observed on the surface of these two kinds



of specimens. However, GC2 (silica free) had faster bioactivity than GC1 (silica
containing). It was found that both glass-ceramics were non-cytotoxic. The effect of

GCl1 to the cell is slower than GC2.
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