
Navigation

Control system
• Real-time, AI-assisted

• Intuitive interface

• High accuracy and speed

• Robust operation

• Medically certified

Bioprinting robot
• High precision

• Large workspace

• Flexible

• Reactive

• MI-capable

Printhead
• Material-specific

• Sensorized

• Open or minimally 

invasive surgery
Implant
• Tissue-specific material 

and structure

• Patient-specific

• Good conformity and 

integration

Objective 1: closed-loop platform

The wound as a 3D print bed
Towards reactive and flexible robotic systems for in situ 
(bio)printing personalized implants
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Conventional Minimally invasive surgery

Needle-based Endoscopic

Improved fitting of the implant and adaptation 
to deviations in surgical planning2

Improved integration with native tissue3

The body acts as the bioreactor for the 
maturation of the implant2,3

Reduced healing time, risk of infection 
and damage to native tissue2,3

Bioprinting: conventional vs. in situ

Why bioprinting in situ?

Preoperative planning + intraoperative adaptation Towards adaptive, closed-loop printing
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Conventional bioprinting is typically 
performed by in vitro 3D printing, 
maturation, and implantation.1 

Robotic in situ bioprinting aims to 
fabricate implants:

• Directly at the site of the defect 2,3

• Using robotic systems2,3

• Open or minimally invasively3
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