
Poster: Biofunctionalization of material surfaces

Thursday, September 18, 2014

PO4005

Development of a drug delivery system using dielectric barrier discharge
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Most of the strategies aiming at developing hemocompatible arterial prostheses target

the recruitment of endothelial cells (EC) to reproduce native artery intima. In practice,

the implantation of arterial prostheses lead to a phenomenon called neointimal

hyperplasia, characterized by the obstruction of the vessel due to the proliferation of

smooth muscle cells (SMC) on the prosthesis wall. In vitro experiments made on

co-cultures containing both EC and SMC already demonstrated the potential of some

drugs to inhibit SMC proliferation while promoting EC potential to proliferate. Plasma

based technologies were used in the past to coat the surface of biomedical devices to

improve their biocompatibility. By selecting the appropriate precursor molecular

structure and plasma experimental conditions, one can build up a plasma polymer

layer with tailored properties. In this context, our research team utilized a dielectric

barrier discharge to build up a biodegradable plasma polymer to be used as a drug

delivery system. Ethyl lactate was used as precursor due to the potential for this

molecule to form a plasma polymer resembling to poly(lactic acid), which is a

biodegradable polymer currently used for biomedical applications. The influence of

plasma power, deposition time, and carrying gas (Ar, N

2

) was studied and correlated

to the in vitro degradation rate of the coating. The layers were characterized by

ATR-FTIR and XPS spectroscopies, while surface profilometry was used to follow the

plasma polymer degradation kinetics. Finally, in vitro cytotoxicity experiments were

carried out to ascertain the applicability of this plasma based drug delivery system in a

biological environment. To our knowledge, this work is the first to demonstrate the

possibility of using plasma polymers synthesized through dielectric barrier discharge

as drug delivery systems.
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