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Motivation

Methodology

3D Extrusion Bioprinter Compatible with 

Thermo- and Photo-Curable Hydrogels
Substrate Cooling Mechanism Capable of 

Reach -30ºC
Development of a Photo-Sensitive and 

Edible Hydrogel

Development of a Real-Time AI-Driven 

Algorithm with Thermal View Capabilities

3D printed star using GELMA 5% + PEGDA 20% + CMC 

1% + LAP 0.5% (before (a) and after UV exposure (b))

Progress to Date

Ink’s Printability & Print Resolution

Parallelism AssessmentPrintability

Perpendicularity Assessment Precision Assessment

Concentric Squares Concentric Circles

Sashimi-Like Prototypes Made with Different Muscle Bioinks

Complex structure offering different organoleptic properties

Whole Cut Fish Fillet Combining Two Inks at Different Ratios

80%/20% 85%/15% 90%/10%
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Proposed Objective

Critical Needs in Tissue Engineering and Cellular Agriculture:

• Precision and structural integrity

• Long-term preservation without loss of cellular functionality

• Real-time monitoring and correction capabilities

• Lack of nutrients and oxygen diffusion

• Limitations when building anisotropic tissues

• Organoleptic properties, namely texture 

The Need of a Smart, AI-Powered 3d Cryobioprinter:

• Structures with automated anisotropic, 

interconnected, and gradient microchannels 

formation

• Improved cell alignment which is crucial for the 

orientation of muscle fibers and other aligned tissues

Conceptual Design
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