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Motivation

❑ Solid organic waste (sOW): waste or opportunity?   

❑ Towards a circular economy [1]

❑ Increase autarky and flexibility in space

❑ Additive manufacturing (AM)
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Challenges and way forward
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Modular extension of the MELiSSA cycle: ink-generation process

❑ Focus on microbial biomass, e.g. Spirulina (I)                                                                 (I)                                                      

❑ Polymer enrichment of biomass, e.g. protein

❑ Extrusion of biomass with polyol

❑ Thermoplastic filament ink for AM

❑ 3D-printing of ink, e.g. tool or mold

❑ Complementary fungal living ink (II)                                                                                (II) 

❑ Grown mycelial structure
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❑Formulation

Processing of ink-precursors [5]

Polymer: access, modify, re-align

❑AM

3D-printing

Fused Deposition Modeling [6]

Paste extrusion

❑Bioreaction [4]
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❑ sOW

Plant- or animal-based

Microorganisms (MO)

❑ Ink-precursors

Ensemble for formulation

Biopolymers (e.g. starch), biomass

Additives (e.g. plasticizer, MO)

❑ Ink

Feedstock for AM 

Thermoplastic filament [2]

Living ink [3]

❑ Ink-product

Solid physical state
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