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Additive manufacturing (AM) has become a relevant tool for the development of patient-specific models
and devices in biomedical engineering. In clinical practice, three-dimensional printing is commonly used
to transform medical imaging data into physical anatomical models that assist in surgical planning,
medical training, and patient communication. Most of these models are produced using fused
deposition modeling (FDM) with thermoplastic materials such as polylactic acid (PLA) and acrylonitrile
butadiene styrene (ABS). More recently, stereolithography (SLA) and related photopolymer-based
technologies have enabled the fabrication of components with higher geometric accuracy and improved
surface quality, which are required for surgical guides and precision medical prototypes.

This work presents a workflow for the implementation of additive manufacturing protocols in healthcare
engineering. The proposed methodology integrates medical image segmentation, computer-aided
design, and polymer-based additive manufacturing to generate anatomical models and surgical
prototypes derived from clinical imaging data. Medical datasets, including computed tomography (CT)
and magnetic resonance imaging (MRI), are segmented to obtain three-dimensional geometries that
are converted into printable STL models. Different applications are shown and the resulting components
are fabricated using either thermoplastic filaments or photopolymer resins.



Experimental evaluation includes dimensional accuracy measurements, mechanical characterization of
printed structures, and geometric validation of anatomical replicas. Case studies are presented to
illustrate the fabrication of resin-based models derived from oncological imaging datasets, allowing the
reproduction of internal anatomical features and supporting visualization of tumor-related regions for
surgical planning and medical training.

Additionally, the study explores the feasibility of reprocessing selected polymeric materials used in
medical environments in order to reduce material waste and promote more sustainable manufacturing
practices. The results demonstrate that additive manufacturing can effectively integrate medical
imaging, engineering design, and rapid prototyping to produce functional anatomical models and
surgical prototypes while contributing to more sustainable healthcare engineering solutions.
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