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Bone is a complex multi-scale bio-composite mainly made of organic type I collagen and
inorganic poorly crystalized apatite. Thesecompounds are strongly linked at a
submicronic scale! and this interaction plays a major role in the bio mechanical behavior
of the bone.Newhybrid materials mimicking the bone composition are therefore the next
challenge. Shaping the hybrid material as a powderis interesting as it allows many
potential uses such as coating material, cement precursor, bone defects filling material
or as drug carriers?3. TechniqueslikeW/O emulsion or sol-gel process have been
currently proposed in literature to prepare this type of micron-sized composite
powders.Spray drying is an alternative and direct method which has yet to be truly
explored. This versatile process, widely used in the pharmaceutical and biomedical
fields has many advantages, for example, a continuous production, a temperature range
allowing the use of temperature-sensitive products and the opportunity to work with
very dilute or highly concentrated media.

In this study calcium phosphates (CaP) with a Ca/P ratio of 1.67 and Chitosan (CTS),a
natural polysaccharide bio-polymer exhibiting an ability to promote recruitment and
differentiation of osteo-progenitors#, were used. The CTS/CaPbio-composite powders
were prepared by spray drying implementing two different strategies:

(i) a suspension of stoichiometrichydroxyapatite (HAp) in an acidic solution of CTS.
Thisapproach results in a rather heterogeneous mixture of the two phases, clearly
identified by BSE-SEM.According to XRD, HAp was not modified during the drying
process. However, due to the acidic medium the outer part of the HAp particles was
probably dissolved and may reprecipitate in another phase.

(ii) a solution containing both solubilized CaP precursors and CTS. On SEM
observationsthe CaP particles were not distinguished from the CTS ones.Therefore, an
intimate and homogeneous mixture of the organic and inorganic phases could be
assumed.During the drying stage the solution precipitates into a CTS/amorphous
calcium phosphate (ACP) according to FTIR analysis.This CTS/ACP composite further
evolves in an aqueous mediuminto a CTS/poorly crystalized apatite, which isexpected to
be bio-mimetic.

Both strategies result in composite powders with grain size ranging from 1 to 10 pm
available for further shaping processes.The properties of the spray-dried powders can
be tuned from a poor to a highresorbability for long-termapplication or immediate
osteointegration, respectively.
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