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Planetary protection will be a challenge for future 

human exploration missions beyond the Earth-Moon 

system. Historically, human spaceflight programs have 

not dealt with planetary protection issues since Apollo 

14, the last manned mission to participate in the Lunar 

Quarantine Program after analysis of lunar materials 

demonstrated no biological threat. Whereas robotic 

missions are governed by NPR 8020.12D [1], which 

specifically defines the planetary protection categories 

and corresponding requirements and constraints that 

must be met, there is no analogous guidance for human 

missions. A significant experience gap exists in the 

implementation of planetary protection requirements 

between robotic and human missions. 

Yet human missions will be orders of magnitude 

more complex than robotic missions. While the intent 

of planetary protection must still be met, the approach 

to preventing forward and backward contamination will 

have to be tailored to human missions. By their nature, 

human missions “will carry microbial populations that 

will vary in both kind and quantity,” and “it will not be 

practicable to specify all aspects of an allowable mi-

crobial population or potential contaminants at launch” 

[2]. Human missions must emphasize protective 

measures to prevent contamination, rather than biobur-

den accounting and microbial reduction as in the case 

for robotic missions. Human factors must be taken into 

account. Waste from human metabolism, crew activi-

ties, and payloads must be contained.  

At the same time, planetary protection needs to be 

taken into context with all the challenges facing human 

exploration missions. Vehicle considerations aside, 

there remains many poorly understood risks to the hu-

man body on such missions. NASA will fly its first 

year-long mission in 2015 in an effort to better under-

stand human physiological adaptation to microgravity, 

although this longest mission to date will still be much 

shorter than a mission to Mars. The effects of hypo-

gravity (e.g., 3/8 G on Mars) have yet to be character-

ized. Medical care for the crew will have to employ a 

different paradigm and greater crew autonomy. Crew 

health and wellbeing will be the utmost priority.  

Opportunities exist for collaboration between the 

space medical and planetary protection communities. 

Both seek to understand the microbial composition of 

human missions and biochemical nature of planetary 

materials. Both have a vested interest in effective and 

efficient operations and protocols for contamination 

prevention, sample handling, and quarantine. Together, 

Space Medicine and Planetary Protection can develop 

guidelines and communicate them to the stakeholders. 

A collaborative approach will benefit both communi-

ties to support future human exploration missions. 
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