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Deposition of biodegradable PCL-PEG plasma copolymers on Calcium
Phosphate bone biomaterials for  the regulation of drug release
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Drug release is becoming increasingly important in the field of bone tissue

engineering. Calcium Phosphates (CaP), are the most suitable biomaterial for bone

regeneration, due to their composition that mimics that of natural bone. Differences in

microstructure between low-temperature CaPs and sintered ceramics can lead to

significant differences in drug loading and release. In all these materials, the release

of molecules from the material is mainly controlled by diffusion from the matrices and

several variables may influence it (i.e. specific surface area, drug affinity to the

material, surface topography). Catalyst and solvent free low pressure inductively

excited RF plasma polymerization coatings were used to develop multilayer

biodegradable and biocompatible PCL-co-PEG (poly (ε-caprolactone)-poly (ethylene

glycol) copolymer) coatings for the controlled delivery of Methylene blue (MB) used as

a model molecule as well as Simvastatin, the drug used to promote bone generation.

Multilayer drug delivery device can be tailored in such a way to have controlled

cell-surface interactions and barrier layer dependent release. Ellipsometric

measurements were performed to understand the influence of the stability and

swelling of the different coatings. CaP surfaces was characterized before and after

polymerization in order to see the changes in microstructure (SEM), chemical

composition (XPS), wettability (contact angle), and specific surface area (BET). The

thickness of the layer deposited was measured (FIB) and the release from untreated

and plasma-polymerized CaPs was investigated. CaPs surfaces were successfully

coated by plasma polymerization, leading to significant changes in surface

topography, and in their physical and chemical properties. The drug release was

successfully modified thanks to the plasma polymerization treatment performed,

opening new routes for the design of CaP matrices for controlled release applications.
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