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INTRODUCTION:

Calcium phosphate cements are widely used in hard tissue repair because of their moldability and in-situ self-hardening ability to form hydroxyapatite [1]. The aim of our study was to test the ability of pectin microspheres to be incorporated into a calcium phosphate cement, to characterize the resulting composites and evaluate their potentiality as drug delivery systems.

METHODS:

Pectins presenting various esterification (DE) and amidation (DA) degrees (CP Kelco), were used to prepare microspheres by ionotropic gelation with calcium ions. The resulting microspheres were characterized in terms of morphology, size distribution and pH sensitivity (seen by swelling in pH conditions mimicking those occurring in the cement while setting and hardening). Their efficiency of encapsulation of an anti-inflammatory drug, ibuprofen, was also tested. Then pectin microspheres were incorporated into extemporaneous calcium phosphate cement (Cementek, Teknimed) [2]. The influence of the pectin/cement (P/C) weight ratio on the setting, mechanical properties and chemical evolution of the cement were studied. Then, the composite ability to release ibuprofen was evaluated by comparing microspheres alone and included into the cement.

RESULTS:

All the pectin samples tested allowed to obtain microspheres with a spherical shape and a smooth surface (Figure 1). Their size distributions were monomodal, centered on 250 µm. According to pectins DE and DA, various pH sensitivities were observed. A pectin with medium swelling properties, a DE of 30% and a DA of 19%, was chosen to be incorporated into the cement. According to formulation tests, an incorporation ratio of pectin microspheres ranging from 0 to 6% w/w allowed to obtain composites with maintained malleability and cohesion. The setting times of the resulting composites diminished according to pectin ratio but remained compatible with a surgical implantation. The crystalline evolution of the mineral part of the composites was slowed but not prevented. In terms of release properties, the composites allowed a controlled liberation of ibuprofen, due to pH variation and consecutive pectin microspheres degradation. After one month, microspheres were completely degraded: macropores appeared into the cement structure (Figure 2). 
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 1 Fig. 1: Morphology of microspheres obtained from a pectin with a DE30% and a DA of 19%.
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 2 Fig. 2: Optical microscopy on composites after 1 month in water (original magnification: x80). DISCUSSION & CONCLUSIONS: Pectin microspheres inclusion into calcium phosphate cement seems promising. P/C ratio and pectin type (in terms of DE and DA) appear to be key parameters which can modulate the resulting composite properties in terms of release properties and final macroporosity. In vivo tests on rabbits are under investigation to verify the potential of these composites. REFERENCES: 1 M. Bohner et al (2005) Biomaterials 26:6423-29. 2 J.L. Lacout et al (1998) patent n° 98.03459ACKNOWLEDGEMENTS:The authors wish to thank TEKNIMED Society for its participation.