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INTRODUCTION: Coatings consisting in 

gentamicin-containing nano-capsules have been 

synthetized by means of an aerosol-assisted 

atmospheric pressure plasma (AA-APP) deposition 

process [1,2]. The coatings have been deposited on 

matrices derived from biologic decellularized 

tissues, for improving their properties and obtain 

new products for Tissue Engineering.  

METHODS: A Dielectric Barrier Discharge 

(DBD) plasma source fed with He, ethylene and an 

aerosol of a gentamicin solution has been used to 

deposit the coatings. Porcine biological tissues 

were properly decellularized at TissueGraft s.r.l 

before being lyophilized and used in the 

experiments.  SEM analyses were carried out to 

analyze the morphology of the coatings; their 

chemical composition was investigated by means 

of XPS, FT-IR and AP-MALDI. The release of 

gentamicin in water was monitored by means of 

conductivity analysis. The antimicrobial activity 

and the cytocompatibility of the coatings have 

been evaluated. 

RESULTS: SEM highlighted that, such AA-APP 

process, leads to a peculiar morphology, namely a 

coating with the presence of spherical features 

whose shape, number, and size depend on the 

plasma discharge parameters. FT-IR spectra, XPS 

and MALDI-TOF analysis confirm the presence of 

gentamicin in the coatings. A fast release of 

gentamicin was observed from coatings obtained 

in different deposition conditions, in some cases 

90 % of the maximum amount of the drug was 

released in 30 min. The release of gentamicin was 

modulated through deposition of a diffusion 

barrier layer deposited from a water/ethylene DBD 

on top of the coating. The agar diffusion assay 

against P. aeruginosa and S. Aureus confirmed the 

antibacterial activity of the released gentamicin: 

this indicates that the structure modification 

induced by the plasma concerns only part of the 

gentamicin load of the coatings and does not 

compromise the potential of such coatings as drug 

delivery systems. Cytocompatibility analysis 

indicated that the coatings do not cause major 

concerns to eukaryotic cells (Saos-2 cell line) [1]. 

Gentamicin-containing nano-capsules were then 

deposited on decellularized scaffolds. SEM has 

shown that the microstructure of these substrates 

was not significantly altered by the presence of the 

coatings. The antibacterial and cytocompatibility 

of the modified biological scaffolds could be 

demonstrated in vitro. 

 

Fig. 1. SEM images (magnification 50kx) of AA-

APP deposited coatings in continuous mode (on 

the left) and in pulsed mode (on the right). 

DISCUSSION & CONCLUSIONS: The results 

obtained show the potential of the AA-APP 

process in producing surfaces of biomedical 

interest as drug-release systems. Gentamicin-

containing nano-capsules have been successfully 

transferred to a biological scaffold.  
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