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Abstract

Plasma technology for surface modification
of 3D printed medical devices
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Additive manufacturing has become a versatile tool in medical engineering over the last decade. For medical applications
the interaction of the device surface and the surrounding medium is crucial. Depending on the application adhesive or
anti-adhesive properties can be necessary.

Cell adhesion to implants is determined by surface chemistry and topography. These can be tailored by plasma-based
processes. This allows surface modification from the gas phase, even on complex geometries. In this paper, we would
like to give an overview on the advances of different plasma-based treating technologies for medical applications.
Focusing on cold plasma at atmospheric pressure, the combination of treatment and 3D-printing is demonstrated. We will
present the current state of the art of different plasma sources to be integrated in fused deposition modelling (FDM). Main
goals of plasma treatment of polymers deposited by FDM, are the improvement of the wetting behavior, cell adhesion
and the adhesion of different materials combined in the printing process.

A distinction can be made between surface functionalization and coating. In the first case, the plasma interacts directly
with material surface and generates functional groups there, like oxygen-based groups. This change in surface chemistry
has a great influence on the wettability and adhesion and can be used in the treatment of complex FDM-printed structures
as potential bone scaffolds in the regenerative medicine [1,2].

In a coating process a suitable film-forming agent has to be added to the process gas. This allows a more specific surface
chemistry, like application of thiol, amine or epoxy groups. For example, this could be used as an effective way to optimize
protein attachment and adsorption on printed materials [3], or as a substitute for agarose- and dextran-based beads used
in chromatography applications and instead use FDM-printed structures that are specifically coated to bind the proteins
required for the process.
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