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Abstract: Dedicated studies for the manufacturing of implantable devices with patient-customized 
characteristics have impacted the targeted field in recent decades for the incorporation of antibiotics 
(ATB) into their composition in order to reduce the implantation-risk-associated [1]. Due to the 
constant evolution of composite (bio)materials, this study targeted the development of composite 
filaments with printable features with/-out antimicrobial properties [2]. The selected reinforcement 
materials, namely micrometric biogenic hydroxyapatite (BHA, particles <40 μm) and micrometric 
graphene nanoplatelets (GnP, grade M) [3], were homogenized with/-out ATB into the polylactic acid 
(PLA) matrix by mechanical and thermal means at modulated ratios. The obtained mixtures were 
converted into granules and used as feedstock for the extrusion of composite filaments with Φ=1.75 
mm in diameter. Through a complex investigation program launched for the identification and 
elimination of inefficient and incompatible modulated ratios for the bone reconstruction 
applications, the optimal technological parameters were delineated as follows: (i) the dispersion 
degree of all incorporated materials into the polymeric matrix, (ii) the influence of the reinforcement 
materials with/-out ATB on the surface features and on the overall mechanical behaviour of the 
composite filaments, in view of future 3D printing scaffolds with synergistic traits. 
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