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Abstract

AIM: To explore the degradation characteristics of composite of calcium polyphosphate fiber
(CPPF), calcium phosphate cement (CPC) and micromorselized bonein vitro.

METHODS: The experiment was conducted in the Central Laboratory of Animal Experiment in
the First Hospital Affiliated to Harbin Medical University from February to October 2005. @O The
rabbit iliac bone was made into micromorselized bone with the diameter of 300-500 um. @Two
groups of biochemical composite were made respectively according to the mass-ratios of
CPPF/CPC/micromorselized bone at 1: 4: 4 (CPPF group/CPC group/micromorselized bone
group) and that of CPC/micromorselized bone at 1:1 (CPC group/micromorselized bone group). 3
The porosity was calculated by studying the pore diameter of composite under scanning electron
microscope. @ In vitro experiment of degradation, two groups of composite were put into the
phosphate buffered solution (PBS) (pH 7.4) respectively to study the changes in weight-loss ratio
of composite in degradation liquid as well as the changes in pH value of degradation liquid and the
biomechanical changes in composite at different time-points.

RESULTS: @O Changes in porosity, pH value and mass of degradation of both kinds of
composites: The porosity of composite of CPPF/CPC/micromorselized bone was 72.1% with the
pore diameter of 100-400, and the pH value was constant while degradation. The mass changed

little within 4 weeks and decreased rapidly after the 4™ week, which was 50% of the initial mass

in the 12" week. The porosity of compound materials of CPC/micromorselized bone was 58.2%
and was 50-300um_in the gap diameter with dlight changes in pH value, and the mass changed
little within 6 weeks, which decreased rapidly after 6 week, and was 70% of the initial massin the
12" week. @ _Biomechanical changes in composite of two groups in the degradation: the primary
biomechanical strength was 9.28M Pa in CPPF/CPC/micromorselized bone and was 6.21MPa.in
CPC/micromorselized bone, and there was significant difference between them (P<0.05). The
strength of CPPF/CPC/micromorselized bone decreased slowly within 4 weeks, then decreased

obviously after 4 weeks, which was 0.18MPa in the 12t" week, while the strength of
CPC/micromorselized bone decreased symmetricaly and was 0.24MPaiin the 121" week.

CONCLUSION: The composite of CPPF/CPC/micromorselized bone is a new bone repair
material, which is suitable for bone tissue engineering for its good characteristics of porosity, pore

diameter and degradation.
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