
Semester Project – An automatic temperature
control system for in vivo bioprinting

BIROMED-Lab and Swiss MAM Research group
Department of Biomedical Engineering

Join us for an exciting interdisciplinary project to revolutionize the way implants are created.

Project Background
In recent years, the concept of in situ (bio)printing, comprising the fabrication of the implant 
directly on the patient, has been proposed. This approach promises improved implant integration, 
wound healing, and intraoperative adaptation to changes in the surgical planning and wound 
morphology. When dealing with certain types of biomaterials, their rheology and printability is 
largely affected by their temperature, meaning that they can only form 3D printable constructs if 
maintained at the right temperature.

Task Description
This project focuses on the development and validation of a temperature control module for the 
toolheads of a robotic in vivo 3D printing system. The module should allow to easily mount the 
syringes, allow on-the-fly temperature adjustments, and it should be thermally insulated from its 
immediate surroundings to avoid physiological reactions from the patient.
• Based on existing systems, select the components, design, and assemble the temperature 

control module.
• Implement the temperature controller and the communication interfaces with the printer 

controller.
• Evaluate the temporal response of the module and its steady-state accuracy.

Start date: flexible and upon agreement. You will work at the DBE located in the SIP Basel Area 
campus in Allschwil. 

Your profile:
• You are pursuing a master’s degree in biomedical engineering, mechanical engineering, or a 

related discipline
• You have fundamental knowledge of robotics and mechatronics
• Experience with Arduino and CAD modeling are advantageous
• You are curious, motivated and self-driven

Apply to this project by e-mail (ruben.martinrodriguez@unibas.ch) with the following materials:
• CV
• Diplomas and Course Transcripts

Want to know more about us? check out www.dbe.biromed.unibas.ch or plan a lab visit.
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