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The integration of advanced 3D printing technologies with biodegradable, drug-eluting materials has
opened new frontiers in the design of multifunctional implants for orthopedic applications. This
presentation focuses on recent progress in the development of patient-specific, biodegradable implants
that provide mechanical support during bone healing while delivering localized therapeutic agents to
modulate inflammation, prevent infection, and enhance tissue regeneration.

Using melt- or solution-extrusion-based 3D printing, implants are fabricated from biocompatible
polymers and composites engineered to degrade at rates synchronized with tissue healing. These
implants incorporate drug-eluting nanofibers embedded with a variety of bioactive compounds—such as
antibiotics, anti-inflammatory agents, and growth factors—enabling precise spatial and temporal control
of drug release.

The platform supports custom geometries suited for the repair of complex bone defects as well as
muscle and tendon injuries, with porosity and mechanical properties tuned to match native tissues. Key
aspects of the design process will be discussed, including material selection, drug-loading strategies, and
performance in both in vitro and in vivo settings. Emphasis will be placed on drug release kinetics,
degradation behavior, and early preclinical outcomes that demonstrate efficacy and biocompatibility.
The presentation concludes with an overview of translational challenges and future directions for
advancing these next-generation orthopedic implants toward clinical application.
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