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ABSTRACT: Calcium Phosphate: a David among Goliaths in the Realm of Materials for
the Regeneration of Bone

The demand for a new generation of bone replacement materials has never been higher, given
that more than 2 million bone graft operations are performed annually worldwide and that this
number is on a constant increase due to the aging population on Earth. The age-old principle
similia similibus curantur, dictating the substitution of like with like, is expected to apply in
every aspect of tissue engineering, including the hard tissues province. Correspondingly, despite
their ostensible limitations and deficiencies, calcium phosphate nanoparticles are likely to
present essential and irreplaceable components for the next generation of biomaterials in bone
engineering. Presented will be the results on studies utilizing calcium phosphate and calcium-
phosphate/polymer composites as prospective materials for the regeneration of boney tissues.
Examples will include the effects of morphology, topography, phase composition, foreign ion
inclusion and surface charge on an array of physicochemical and biological properties relevant
for the given application. Demonstrated will be the effective use of calcium phosphates for the
intracellular delivery of genetic material and antibiotic molecules. In conclusion, reiterated will
be the idea that multicomponent, synergetic and multifunctional nanostructures are the most
prospective types of materials for tissue engineering in general, although simplicity can often be
a key to creating materials that can cross the translational path with ease due to a combination of
cost-effectiveness and high therapeutic potency.



