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Influence of the structure of 3D printed scaffolds on film deposition with an
atmospheric plasma jet
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An interesting new approach for the regeneration of lost bone fragments is the

implantation of 3D-printed biodegradable polymer scaffolds. These polymer scaffolds

replace the bone fragments until new bone cells form mineralized tissue that grows

and matures into new bone inside the porous structure. To achieve good cell

adhesion and growth, the surface chemistry of the scaffold material is important.

Previous works show that plasma polymerized layers with nucleophilic and

electrophilic groups promote cell growth for pre-osteoblasts. Because of its porous

structure, it is not possible to coat the whole surface of the scaffold with conventional

dielectric barrier discharge (DBD) deposition techniques. For this reason, we

investigated chemical vapor deposition processes using an atmospheric plasma jet.

This type of process provides the possibility for higher penetration depth into the

scaffold structure as well as the option to integrate the deposition process in the 3D

printing process of the scaffold. The plasma jet was powered with high voltage (HV)

and radiofrequency (RF) and can be pulsed to achieve a good retention of precursor

molecules. To achieve nucleophilic plasma polymer films

(3-aminopropyl)trimethoxysilane (APTMS) was used as a precursor. A mixture of

vinyltrimethoxysilane (VTMOS) and maleic anhydride (MAA) was used to deposit

water stable electrophilic layers. The group density and the depth of the film formation

into the scaffold structure were investigated by ATR-FTIR-spectroscopy and dyeing

techniques. A variation of certain structure parameters of the scaffolds, e.g. diameter

of the filaments, pore size, were investigated to optimize the film deposition with

regard to an integration of the coating procedure into the 3D printing process.
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