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Planetary protection policies derive from interna-

tional treaties whose goal is “to preserve our ability to 
study other worlds as they exist in their natural states; 
to avoid contamination that would obscure our ability 
to find life elsewhere—if it exists; and to ensure that 
we take prudent precautions to protect Earth's bio-
sphere in case it does.” Mandates are in place to mini-
mize the likelihood of catastrophic outcomes as a re-
sult of human-associated cross-contamination between 
solar system bodies.  

To meet planetary protection obligations, NASA 
needs: 

o Integrated system technologies to protect human 
life from extraterrestrial microorganisms (should 
they exist) and to shield engineering systems 
from bio-corrosion.  

o Assurance of compliance with evolving stand-
ards for planetary protection (both forward and 
backward contamination) relating to the human 
exploration of Mars. 

o A sound technical basis to determine whether the 
inadvertent shedding of bio-contaminants from 
human explorers can be minimized to such a de-
gree that the search for life could continue in an 
unobstructed, meaningful manner. 

This presentation identifies a body of work to ad-
dress NASA needs relative to microbial monitoring 
and controlling the harmful impact of microbial corro-
sion. One of the present knowledge gaps revolves 
around developing an integrated microbial monitoring 
system that is validated in a terrestrial Mars analog 
environment and ready for deployment on a human 
mission to Mars. Such a system needs to be developed 
and is essential for human missions to comply with 
requirements to avoid harmful contamination and 
thereby facilitate the search for extraterrestrial life. The 
integrated microbial monitoring system will bolster 
confidence in, and lend support to, planetary protection 
efforts, hardware reliability, and sustained crew health. 
By forewarning human explorers of any significant 
fluctuations in microbial burden, the system allows the 
crew to take immediate action to significantly diminish 
any threat to crew health, or deterioration of the habita-
tion module resulting from bio-corrosion. This ap-
proach will strive to directly integrate the technologies 
proposed herein with those being developed for robotic 
Mars sample return missions, thereby providing a cra-
dle-to-grave planetary protection implementation ca-
pability for human exploration. 
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