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 Facility Purpose: The return of 
unsterilized samples to Earth from Mars would 
require processing and initial analysis in a 
Sample Receiving Facility (SRF).  The primary 
functions of an SRF would be to take delivery of 
flight hardware that lands, safely open any 
capsule while ensuring biological containment of 
potential non-terrestrial biological material and 
prevent contamination of the Mars samples by 
terrestrial contaminants. Samples in an SRF 
would undergo preliminary physical and 
chemical characterization as a first step in a 
predetermined process of biohazard assessment 
as presented in preliminary form in the Draft 
Test Protocol [1].   
 Additional geological, chemical, and 
biological studies would be conducted after the 
preliminary analysis had been completed, either 
within an SRF or in laboratories elsewhere. 
However, samples would be required to remain 
controlled under strict biocontainment until 
shown to be free of biohazards, consistent with 
international and national planetary protection 
policy.  
 An SRF would also handle the packaging 
of subsamples for scientific testing, including 
possible sterilization – if required – for analysis 
outside the SFR containment area. Equipment 
and facilities that have been in contact with 
extraterrestrial samples would also require 
sterilization on an on-going basis. Long-term 
curation may or may not be conducted at the 
SRF. 
 Drivers for Facility Design: The need to 
minimize sample contamination while ensuring 
sample containment will drive many of the 
decisions associated with an SRF.   Because 
humans are a primary source of biological 
contamination, the closer humans get to the 
samples, the more challenging is the 
contamination control problem. While the 
cleanliness standards for Apollo era testing were 
excellent [2], the expectation is that samples 
returned from Mars would need to push beyond 
those levels based on both past experience and 
expectations of sample sensitivities. 
Establishment of the contamination control 
requirements could lead to the need to develop 
complex robotic designs depending upon the 
range of human-sample interaction. The Mars 
Exploration Program recently sponsored 

architectural studies to describe and estimate the 
size, functionality and budgetary requirements 
for a Mars SRF [3]. The three studies identified 
significant options for human-sample interaction, 
ranging from purely robotic handling of the 
samples to entirely human handling. The studies 
reported that the ability to ensure cleanliness 
levels of diagnostic instrumentation could drive 
the physical location of the instrumentation 
relative to the containment system.  
 Technology Development and Future 
Work: Current curation facilities are not 
designed to ensure biological containment, while 
biohazard level 4 (BSL-4) labs are not designed 
to prevent sample contamination.  Some unique 
combination of the two would be required for an 
SRF. The development of double-walled Class 
III biosafety cabinets (BSCs) for primary 
containment in the initial sample processing 
steps [3] could provide a solution that would 
combine both factors. In addition, the 
development of ultraclean dexterous robots could 
enable the use of robotics to further reduce the 
risks associated with sample manipulation by 
human operators [4].  Equally important would 
be methods for removing organic, inorganic and 
particulate contaminants from BSCs, tools and 
robotic manipulators that come into contact with 
the samples or the sampling environment. These 
and other key technologies would need to be 
addressed in the development phases of building 
an SRF.  
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