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FUNCTIONALIZED HYDROXYAPATITE SCAFFOLDS COATED
WITH SODIUM ALGINATE AND CHITOSAN FOR CONTROLLED
DRUG DELIVERY
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Synthetic calcium phosphates (CaP) have been successfully used as implant materials due to
their biocompability and osteoconductivity. Drug delivery systems (DDS) based on porous
CaP ceramics ensure the site specific drug delivery and minimizes the risks of drug toxicity.
Application of biodegradable polymer coatings could sustain the drug release from
bioceramic scaffolds. Sodium alginate was chosen due to its biodegrability and
biocompabilityl). Ecologicaly safe biopolymer chitosan was chosen because of its
antimicrobial activity and low toxicity”. As model drug lidocaine hydrochloride was applied.
It is commonly used local anaesthetic and lidocaine delivery systems based on calcium
phosphate ceramic scaffolds could be promising not only due to the well known properties of
CaP, but also as pain killers after material implantation in vivo.

The aim of current research was to prepare hydroxyapatite (HAp)/ sodium alginate or chitosan
composite materials which provide controlled lidocaine release. The polymers and lidocaine
hydrochloride in porous HAp scaffolds were incorporated using vacuum infiltration and
release of lidocaine hydrochloride was determined using high performance liquid
chromatography (HPLC). Scanning electron microscopy (SEM) was used to evaluate the
surface morphology and inner structure of the prepared composites and Fourier transform
infrared spectroscopy (FT-IR) was used to evaluate the drug/bioceramis scaffold/polymer
interaction.

Results showed that crystalline structure of drug depends on the polymer type used for
coating preparation (Fig.1
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Fig.1. SEM images of fracture surface: a)HAp/alginate/lidocaine composite; b)HAp/chitosan/lidocaine
composite.

It was discovered that during Sh of dissolution, 80% of lidocaine from uncoated scaffolds was
transfered in simulated body fluid. The use of polymer coatings sustained the lidocaine
release for more then one week, if compared with lidocaine impregnated uncoated scaffolds.
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