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Crewmembers live and work in a closed-environment that is monitored to ensure health and safety. Lessons learned
from microbial monitoring of previous spaceflight missions have been incorporated into the design and development of
the International Space Station (ISS). The microbial control actions on the ISS include engineering designs, such as
high efficiency particulate air (HEPA) filtering of the air, microbial monitoring of the air, surfaces, and water, as well as
remediation procedures when needed. The continual monitoring of the microbes in the environment has given us a large
set of microbial environmental data to use when evaluating the current spacecraft environmental microbial limits as well
as monitoring the safety of the environment for the crew. As we move toward exploration missions, we are introducing
new systems such as the Veggie plant growth system to enable mission success. It is important to collect similar
measures on the new systems to give us data to develop the spaceflight-grown produce requirements. Sampling of the
Veggie system over time will give us this data to assess the impact of the plant growth system on crew safety. The
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Task Description:
Veggie system is open to the cabin environment, which makes it even more critical to understand what microbes are
present in the plant growth system. 
The objective of this experiment is to characterize the microbial community of the Veggie plant growth system in order
to identify a baseline of microorganisms that can be used to: 

1. Develop microbial requirements for spaceflight-grown produce 

2. Provide inputs to future plant growth system design 

Future work will be continued evaluation of microorganisms that colonize the plant growth system using next
generation monitoring technologies to develop future methods for evaluation of produce safety. Of note, the data
collected in this study may be used to get a better understating of the sources of plant system contamination from the
ISS environment, pre-flight hardware contamination, water/nutrient supply, plant growth matrix, and the seeds. 

  

Rationale for HRP Directed Research:

The MicroHost research plan includes microbial evaluations of food systems and recommendations for spaceflight
grown food requirements. Baseline microbial monitoring of the food systems will provide needed data for the
development of the microbial requirements. 
This work can be considered as “highly constrained” since it takes advantage of the operational microbial sampling
procedure that is already conducted monthly onboard the ISS, by adding swabbing of the hardware and growing plants
and collection of water samples, identical in nature and taken at the same time as the operational sample collections.
The highly applied and operational nature of this work makes solicitation or awarding to an external entity not feasible.
The MicroHost and Food PRRs (Path to Risk Reduction) identify this work as starting in FY19, and it is preceded by the
ground study “Produce Microbiology” (Principal Investigator R. Wheeler) which is underway at Kennedy Space Center
and will be completed by the end of FY18, and a Microbial Risk Assessment study initiated in Early FY19. The findings
from the characterization of the Veggie system will feed into the Microbial Risk Assessment effort and into the
Microbial Requirements Development task, planned to begin in FY20. 

  

Research Impact/Earth Benefits:   

Task Progress: New project for FY2019. 
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