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INTRODUCTION: In recent years, aerosol-

assisted atmospheric pressure plasma (AA-APP) 

deposition processes emerged as a novel approach 

to the plasma deposition of bio-composite 

coatings, leading to lower fabrication costs than 

low pressure plasma polymerization and higher 

versatility in biomedical applications. The 

synthesis of bio-composite coatings represents an 

important technological issue: these coatings bring 

added value to the material they are deposited on, 

without affecting its bulk characteristics. 

METHODS: A homemade Dielectric Barrier 

Discharge (DBD) plasma source fed with He, 

ethylene and an aerosol of biomolecule solution 

(lysozyme or vancomycin or gentamicin) has been 

used to deposit the coatings. Chemical (XPS/FT-

IR/MALDI-TOF), morphological (SEM) 

investigation of the coatings and water release test 

has been carried out. Antimicrobial activity and 

cytocompatibility analysis of drug containing 

coatings were evaluated. 

RESULTS: In this plasma deposition process, the 

bioactive molecule dispersed in water (or other 

suitable solvent/buffer solution) is injected in the 

form of an aerosol into DBD through an atomizer, 

and an additional gas/vapor can be added as a 

precursor of the matrix. When this complex feed 

passes through the discharge, the precursor is 

fragmented and plasma-polymerized, forming the 

matrix. Simultaneously, the biomolecule is 

incorporated in the plasma polymer during its 

growth. Damages to the biomolecule are limited, 

thanks to mild fragmentation conditions typical of 

atmospheric pressure discharges and by a thin 

protective solvent shell around the biomolecule, 

which can be effectively included in the coating, 

preserving its structure and functionalities. The 

embedding process has been demonstrated by 

XPS, FT-IR, and MALDI-TOF spectrometry. The 

latter, in particular, being a suitable method for 

detecting biological macromolecules, allowed to 

detect and identify the presence of drug embedded 

in the coatings and its rearrangement, as a result of 

the interaction with the plasma. 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. The 

release of biomolecule was observed from coatings 

obtained in different deposition conditions. The 

release of drug was modulated through deposition 

of a diffusion barrier layer on top of the coating. 

Agar diffusion assay confirmed the antibacterial 

activity of the coatings: this confirmed that the 

structure modification induced by the plasma 

concerns only part of the drug load of the coatings 

and does not compromise the potential of such 

coatings as drug delivery systems. Preliminary 

cytocompatibility investigations indicated that 

eukaryotic cells well tolerate the release of 

biomolecule from the coatings. 

 

Fig. 1. Scheme of aerosol-assisted atmospheric 

pressure plasma deposition process. 

DISCUSSION & CONCLUSIONS: It is 

demonstrated that the described process is very 

versatile, since bio-composite coatings containing 

different drugs have been deposited. These 

coatings are promising for drug delivery system. 
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