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What’New since Rome 2018 ?  

• The Fundamentals

• Actors
• ESA Ministerial Council 2019,
• Sciences and engineering
• Flight experiment
• Pilot Demonstration
• Technology Transfer

• Education and Communication



ESA UNCLASSIFIED - For Official Use ESTEC | 11/01/2018 | Slide  3

The Challenge

How to select and assemble processes and
technologies to reach the highest level of
closure and respect safety standards ?
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ALiSSE Criteria

Metric to evaluate and compare ECLSS:
Mono & Multi-parameters Analysis:

Mass,
Efficiency,
Energy,
Safety,
Crew time.
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A community
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Motivation
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Experience
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A Consolidated Strategy 

• Working Group with ESA National Delegation,
• Review of European ECLSS Know-how,

• A study over 18 Months,
• A consolidated Roadmap,
• A public document available on 
MELiSSAfoundation.org
• A clear industrial support
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Approved Activities 2019-2022
2016 2018 2020 2022 2024 2026 2028

EXPERT/ ISS Demonstrators for Cis Lunar 

Air revitalization (BIORAT 1)

Urine treatment (BIORAT 2)

Food complement Unit (PFPU)

Closed loop demonstrator 
(MPP)

Phase B

Phase A

Phase B Critical subsystem

Various integration steps

Scientific Studies PoMP POMP 1 POMP2

System Studies

FUNDED ACTIVITIES

Plant Characterisation Unit 
(PCU)

Commissioned

Phase Separation and  mixing

Membrane Wettability

New Actitivities

Various integration steps

POMP3
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Decisions of ESA Ministerial Council

• All Activities are approved and maintained
• Contribution is increased of 13%

• All involved countries are maintaining the effort, 
• Low TRL activities are financed via TRP,
• All activities are now in implementation phase,
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Phase 1 : R&D
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Main Decisions/Results

• To start a deterministic determination of the metabolic pathway of the waste 
compartment,
• MEC Demonstration to transform VFA to CO2,
• Urine Nitrification is demonstrated with reasonable efficiency,

• To Develop a unique facility for Plant Characterisation (PacMan),
• Study of the Gas/Liquid Mixing/Separation AND Solid/Liquid separation in 
Reduced gravity,
• Consolidate the modelling from a stoichiometry to a metabolic network 
(OSCAR),

• To consolidate and deploy ALISSE metrics, 
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Phase 2: Flight Precursors
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Achieved Flight Experiments

• Longue March (1987)
• MESSAGE 1 (ISS) 2002,

• MESSAGE 2 (ISS) 2003,
• MOBILIZATION (ISS) 2004,
• BASE A (ISS) 2006,
• BASE B&C (ISS) 2008,
• NITRIMEL (Foton) 2014,
• MELONDEAU/BISTRO (ISS), 2015,

• ArtEMISS/Arthrospira B (ISS) 2017-2018,
• ANTHEMSx 3 : (2017-2018)
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The Flight hardware Development  Logic

BASE ARTEMISS BIORAT 1

BIORAT 2

NITRIMEL

WAPS

URINIS 

PFPU

BiSTRO

Done Manifested
Proposed as 
ECLSS 
demonstrator

Anthems

BIORAT 12

ILSRA Approved Techno Demonstrators
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Phase 3: Ground Demonstration
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MELiSSA Pilot Plant

• Efforts are maintained, COVID did not help,
• Integration of Nitrification + Photo-bioreactor + Crew Compartment on Gas and 
Liquid phase, is in progress and will end in 2021. 
• Full demonstration of :

• CO2 + Urine= Oxygen + Proteins

• Higher Plant Compartment in refurbishment for future integration,
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Phase 4: Terrestrial Applications
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Biofacades Paris XTU
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Hydrohm

The 6th MEliSSA Spin-off company,
• Initiated by U Gent, and a MELiSSA PhD (Dr Jolien De Paepe),

• Hydrohm will bring electrification to the water sector by development 
and commercialization of innovative water treatment solutions

• Technology based on 2 pillars:

• electricity: renewable, inexpensive and steerable input,
• no added chemicals: no residues/waste streams

• Goal: higher local water efficiency and sustainability
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Additional Financial Pathways 

Space  
Agencies

Private 
Industries

Universities and research centers

Cash return to Industry

Cash return to Research

Institutional budget and donators

National delegations
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Phase 5: Education & Communication
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Education & Communication

• MELiSSA project is committed to support Education
• BELSPO : “ MELiSSA is a very good tool for Education !”

• POMP Programme (phase 3)
• MASTER Lectures in : TUBerlin, TUDelft, AgroParis, EPFL, CentraleSupElec, 
IPSA, KTH, ..
• Publications List on  : MELiSSAfoundation.org,
• Technical Notes on : MELiSSAfoundation.org,

• AstroPlants initiative (Astroplant.io)
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Submission Deadlines
Abstract: 15th January 2021 (not mandatory)

Manuscript: 26th April 2021

Read more / submit your abstract:
https://fro.ntiers.in/Ng4H

Contact us: spacesciences@frontiersin.org
Follow us: @FrontAstroSpace

Frontiers Research Topic: 
Bioregenerative Life-Support Systems for 
Crewed Missions to the Moon and Mars

Topic Editors:

Cyprien Verseux
Center of Applied Space Technology and Microgravity,
University of Bremen, Germany

Jean-Pierre Paul de Vera
German Aerospace Center, Helmholtz Association of German 
Research Centers (HZ), Germany

Natalie Leys
Belgian Nuclear Research Centre, Belgium

Topic Coordinator:

Lucie Poulet
NASA - Kennedy Space Center , USA

Submission also possible via
Frontiers in Microbiology
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Publication 

http://ecoleng.org/EEEP.html
Pr Simoenov et Pr Mangeloff

http://ecoleng.org/EEEP.html
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Status of my 2018 Dream List

• Clear, Harmonized and Robust European Strategy:  In Progress
• High quality of the Scientific and Engineering approach:  Maintained

• Multidisciplinary exchanges, (e.g human physiology): Too limited
• Easier and Faster Access to Space: Too limited
• Easier and Stable financial source: Effort to be maintained
• Economical : Terrestrial spin-in/Spin-out: Effort to be maintained
• Societal:

• Education: Good !

• Citizen participation, and support: Can be better !
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The 2020 Conference

- Unfortunately Virtual,
- Co-organised by University, IDDUP and ESA,

- More than 200 registrations,
- Really International,
- Good representation of Academic, Industry and terrestrial Actors,
- Use the QUIZZ and check your MELiSSA Know-How !
- We will welcomed your feedback
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Conclusion

• MELiSSA is doing well, thank You !
• We are now visible and part of the developments Actors on Earth and in Space

• We will maintain  this dual strategy,  

• During these 3 days, you will have a good summary of the project progresses,
• We do need to thank you for your all your efforts, in this difficult period, and we 
count on your understanding
• We wish you a fruitful conference !


