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Abstract
3D printing became an accessible and promising technology for various applications, including medical engineering. A large variety of polymers are already on market as filaments for fused filament fabrication (FFF, also known as fused deposition modeling - FDM) and as resins for stereolithography (SLA). In our study, we assessed 4 types of polymers added with powders that show antibacterial effect. New composite polymers were tested for 3D printing.
1 Introduction
Polymeric materials are gaining large attention for medical engineering in applications such as biodegradable screws, knee or shoulder implants, dentistry, ophthalmology, orthoses, esthetic implants and others. Frequent involved polymeric materials are poly(vinyl chloride) – PVC, ultrahigh molecular weight polyethylene (UHMWPE), silicone, polyester, nylon, polyurethane (PUR), Poly L Lactic Acid (PLLA), polyglycolide (PGA), polydioxanone (PDS), etc. The number of polymers used for 3D printing is increasing constantly, and new materials including composites are tested. In our work, we tested composite polymers added with powders for increasing the antibacterial behavior, for envisioned medical applications based on 3D printing.
2 Materials and testing methods
Commercial PLA, PLLA, ABS, and a SLA resin were added with powders of different percentage (1%, 5%, and 10 %). The composite polymers were tested for 3D printing, to find the optimal parameters. The obtained samples were analyzed by scanning electron microscopy (SEM), X-ray diffraction (XRD), and mechanical tests.
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