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Available master thesis project:
Development of a 5-axis additive manufacturing robotic system for tissue engineering

Description:

This master thesis project will focus on the development of a robotic arm-based printer for
heart patch applications. It will work on the principle of a flament-based 3D printer. Besides
testing the device, also the novel method of melt electrowriting (MEW) will be explored. The
robotic arm system will be used and established to enable the fabrication of structures onto
non-planar surfaces. The main task will be the implementation of the software for the robotic
arm control in terms of path planning and control of the extrusion. Anisotropic structures will
be printed and tested regarding their mechanical properties for the application in cardiac
tissue engineering.

The student will carry out a training period in Italy at Research center “E. Piaggio” learning
how to implement path planning with the robotic arm. After that, the project will be continued
at the Department for Functional Materials in Medicine and Dentistry at the University
Hospital in Wirzburg and the Informatics XVII — Robotics Chair at the Julius-Maximilians-
University Wirzburg where the skills achieved at “E. Piaggio” will be applied to control the
robotic arm.

Project field:
Robotics, additive manufacturing, melt electrowriting, scaffold, Tissue Engineering

Project requirements:
Knowledge in programming with matlab, experience with 3D printing and slicing, interest in
scaffold fabrication and characterization
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