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Space Station Regenerative ECLSS
Flow Diagram (Current Baseline)
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International Space Station ECLSS
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ECLSS Microbial Challenges
(Design and Test)

— Flow rates: low, intermittent or no flow
— Dead-legs

— Potential long term storage of water in
Teflon bags

— Limitations with the use of
antimicrobials

— Gravity/microgravity effects
— Wastewater in narrow tubes

orrart
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ECLSS Microbial Challenges
(Design and Test)

— Holding time (between sample and
analysis)

— Limited monitoring technology available

— Data interpretation

— Acceptable levels of microorganisms/biofilm

— Need for long term ground testing

— Replicate applicable flight conditions to
ground tests

NASA/ M. Roman
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Fleet Leader ISSLTL ISS MTL
(Ground Test) (Flight (Flight Sample)

Sample)
Acidovorax avenae
Acidovorax delafieldii
Acidovorax facilis
Acidovorax konjaci
Acidovorax temperans X
Acinetobacter Iwoffii/genospecies 9
Brevibacterium casei
Brevundimonas vesicularis
Burkholderia glumae
Comamonas acidovorans X X
Flavobacterium resinovorum X
Janthinobacterium lividum X
Oligella species

Ralstonia eutropha (very similar
genetically to R. paucula)

Ralstonia paucula X X
Ralstonia pickettii X X
Sphingobacterium spiritovorum X

Sphingomonas paucimobilis X
Stenotrophomonas maltophilia

Unidentified non-fermenting Gram X X X
Negative Rod (GNR)

Variovorax paradoxus X X



ECLSS Microbial Challenges

Challenges with monitoring ECLS systems
in-flight include:
Microbial count (quantification)

— Viable vs non-viable
— How will it compare with culture methods?

Real-time identification
— Bacteria, Fungi, Viruses
Flexible

— Integrated to systems (in-line)
— Hand-held (for clinical applications)

Robustness
— Will the hardware survivé qual/acceptance testing?



ECLSS Microbial Challenges

 |f gene-base technology will be used what
challenges, like damage to genetic material
due to radiation, will need to be addressed?

« Expendables (how much waste will be
generated)

 Consumables (reusable is preferred)
* Low power consumption
 Equipment size

* Non-hazardous reagents

o ion of | | |
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