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Master's Thesis: Development of a High-Precision Motorized Syringe-Based Microinjector for 
Hydrogel Therapy 
 
Context: For a regenerative medicine project, we aim to inject a biocompatible hydrogel into patients. Manual-driven 
syringes have physical and ergonomic limitations that make manual injection unsafe and inaccurate. For instance, 
humans are poor at judging microliter-level volumes by eye or feel. For instance, it is nearly impossible to stop a 
syringe at exactly 1.0 µL, or to do so manually.  
Description: The specific focus of this thesis is the design and realization of a motorized syringe-based microinjector. 
Unlike fully custom microfluidic channels, this approach leverages commercially available labware such as prefillable 
glass needle syringes driven by a custom motorized actuation system or similar commercial devices. The device must 
be handheld, ergonomic for the surgeon, and capable of overcoming the resistance of injecting viscous hydrogels into 
the dense patient tissue. This device will serve as a critical tool for validating the therapy in future animal and human 
trials. 
 
Task description: Your mission is to prototype the first functional motorized injector based on commercial labware. You 
will need to answer whether our hydrogel can be extruded with a volumetric accuracy of 10% for 1 to 15 µL in the air 
on a test item and inside a human tissue phantom. 
 
Nature of the Thesis 
Experimental: 60% 
Programming: 20% 
Documentation: 20% 
 
Specific Requirements 
Passion for control technology or for CAD or robotics 
Ideally, hands-on experiment building mechatronic devices  
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