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PLA (poly(lactic acid)) is a polymer widely used due to biodegradation, biocompatibility, renewable resources, and excellent thermal and mechanical properties, being one of the most used polymers in the 3D printing field [1]. Silver (Ag) nanoparticles possess a broad spectrum of antibacterial, antifungal, and antiviral properties [2, 3]. Furthermore, when PLA is combined with Ag, it is possible to obtain a biocompatible composite that is biodegradable and resistant to microbial contamination, which is ideal for applications as biomaterial [1-3]. Therefore, this study investigated the mechanical, morphological, and antibacterial properties of Ag-PLA composites. 
The materials used in this research were PLA (FC 50010) in pellet format supplied by ERT – Earth Renewable Technologies and silver in powder purchased from Labsynth. One commercially available PLA filament with Ag nanoparticles, purchased from Cliever, was characterized for comparative purposes. The PLA was modified by adding 0.5 and 1.0 (%wt.) of Ag particles. The composites were processed into filament format in a single-screw mini extruder at 200 °C and 20 RPM. Previously, a water-cooled high-energy mill (Atrittor) was used to homogeneously disperse the silver particles in the polymer matrix. The mechanical properties of the filaments were evaluated by tensile testing (Shimadzu AG-1) at 10 mm/min. The fracture surfaces (cross sections of the filaments) were analyzed by Scanning Electron Microscopy (SEM) with Energy Dispersive Spectroscopy (EDS - Mira 3 Tescan). The microbiological analysis was based on the JIS Z 2801:2010 Japanese Industrial Standard – “Antimicrobial products – Test for antimicrobial activity and efficacy.”
The SEM analysis showed spherical particles homogeneously dispersed in the commercial filaments; in contrast, agglomerates of microparticles spread in all the samples when processed only by extrusion were observed. The dispersion of Ag particles in PLA by high-energy milling before extrusion refined particle size and homogenized these mixtures. Ag particle agglomerates were no longer visible on the fractured surfaces of the mixtures. Mechanical properties and bacterial activity were directly affected by the morphology of the phases, where more homogeneous mixtures showed more significant deformation at rupture and better antibacterial efficiency.
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