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Introduction: The MSR Science Planning Group 

(MSPG) was established by NASA and ESA to help 

develop a stable foundation for international scientific 

cooperation regarding the possibility of returning sam-

ples from Mars for scientific investigation. MSPG con-

vened a series of workshops in 2019 to facilitate the 

development of a mutually acceptable set of science-

driven functional recommendations for the handling 

and scientific analysis of samples returned from Mars. 

The objective of the MSPG workshop series was to 

establish and document positions amongst a diverse set 

of international sample scientists related to planning 

assumptions and/or potential requirements involving 

the handling and analyses of returned samples. 

Workshop Reports: The workshop participants 

were able to identify several findings, conclusion, and 

recommendations for future work, which are summa-

rized here. The full reports can be viewed on the 

MEPAG website at [2&3]. 

Workshop #1-Science in Containment: A key 

planning question related to a potential future Mars 

Sample Return (MSR) Campaign is “To what extent 

does MSR science need to be done in containment?”  

The answer to this will determine the character of the 

science-sourced requirements on the Sample Receiving 

Facility (SRF), including the number and definition of 

additional supporting science-related facilities (both 

within and outside of containment).  This question was 

discussed at a 3-day workshop January 14-16, 2019 in 

Columbia, MD.  

The starting point of these discussions was the list 

of scientific investigations described in the iMOST 

report (2019) [1]. From this initial list the workshop 

group attempted to determine which measurements 

would be time- or sterilization-sensitive in order to 

determine how many of these measurements would 

need to take place at the SRF.   

Findings: The findings from the report are as fol-

lows (major findings in bold) 

(1) There are three sets of observations that may 

be beneficial before opening sample tubes:  (a) Re-

connaissance analysis of dust on the outsides of tubes; 

(b) Basic physical observations; (c) Micro- and nano-

beam X-ray 3-D imaging (e.g., CT, Synchrotron, oth-

er);  

(2) Prior to making the samples available to the 

world’s research community, a 2-phase preliminary 

sample characterization process would need to be 

completed:  Basic Characterization (BC) and Prelimi-

nary Examination (PE);  

(3) The Preliminary Examination of MSR samples 

may be optimized by using different teams of scien-

tists for different samples (or groups of samples), alt-

hough this is not the only way to do it;  

(4) It appears that a large majority (> 90%) of 

the MSR-related science investigations, as identi-

fied by iMOST, could be acceptably performed on 

samples sterilized by either heat or radiation, thus 

potentially enabling the analysis of MSR samples 

in uncontained laboratories without a dependency 

on the results from Sample Safety Assessment Pro-

tocal testing;  

 (5) It is expected that the properties of the sam-

ples would be vulnerable to degradation in at least 4 

significant areas as soon as they come out of their 

tubes, and are exposed to the Earth’s environment. 

Because of the time-sensitivity, these attributes should 

be measured quickly, or the opportunity may be irre-

trievably lost. This may require that these measure-

ments be done in containment;  

(6) The scientific community, for reasons of 

scientific quality, cost, timeliness, and other rea-

sons, strongly prefers that as many sample-related 

investigations as possible be performed in PI-led 

laboratories outside of containment;  

(7) For reasons of optimizing the use of irreplace-

able sample mass, consortium sample utilization stud-

ies, including those that make use of facility-related 

sample-preparation procedures, are of high interest;  

(8) Space within containment must logically in-

clude functionality for BC+PE, PP tests, time-

sensitive science, and sterilization-sensitive science. 

Sterilization-tolerant science can most effectively be 

planned outside of containment. 

Workshop #2-Contamination Control: This 

workshop took place from May 1-3, 2019 in Leicester, 

UK. The overarching topic of MSPG Workshop #2 

was the science-driven contamination control (CC) and 

contamination knowledge (CK) requirements, derived 

from the requirements on the sample caching system on 
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Mars 2020, and their implications for the possible fu-

ture Sample Receiving Facility (SRF). The challenge 

considered is what is practical in terms of managing 

potential contamination during sample transportation, 

characterization, manipulation, processing and analy-

sis, and how potential contamination could be mini-

mized and mitigated in order to allow all of the science 

objectives of MSR to be achieved. 

Findings:  

(1) Even though the Mars 2020 Sample Con-

tamination Control (CC) Requirements are very 

stringent, the workshop participants were collec-

tively not aware of reasons why these require-

ments could not also be implemented in isolation 

cabinets on Earth. The Mars 2020 Sample CC re-

quirements should therefore be the starting point 

for CC planning in the SRF and/or sample cura-

tion facilities. 

(2) Both new and existing BSL-4 containment fa-

cilities should be considered for the SRF since, with 

modifications, it may be possible to meet CC re-

quirements within re-purposed space.  However, there 

are design and operational limitations of pre-

purposing an existing facility that may make (re)use 

or shared use of existing facilities hard, impossible, or 

sub-optimal.  

(3) Initial CC and CK activities for each sample 

tube would need to accommodate the following pro-

posed sequence of events: A) collecting the martian 

dust on the outside of the sample tubes, B) puncturing 

each tube, and extracting and measuring the head-

space gas, C) extraction of the solid sample from the 

flight sample tubes, so as to enable Basic Characteri-

zation (BC), Preliminary Examination (PE), and ob-

jective-driven science, and D) the execution of time-

sensitive science activities. 

(4) Because the rock and soil sample tubes will be 

sent to Mars open, their interior volume will be ex-

posed to, and contaminated by, the Earth’s atmos-

phere during and, potentially, after launch. For con-

tamination-sensitive experiments (e.g., noble gas, N 

and C compounds, etc.), we reaffirm a previous find-

ing that 1-2 dedicated atmosphere sampling vessels on 

the retrieval mission are extremely important [1]. 

(5) The quantity/type of data that needs to be col-

lected during Preliminary Examination would need to 

be optimized for each sample depending on the pri-

mary scientific objectives, identification of priorities 

can occur only after samples have been collected by 

Mars 2020, such that their contents have been prelim-

inarily characterized in-situ by rover instruments. 

(6) The science and sample curation communities 

are unlikely to accept a one-size-fits-all solution for 

the materials that would be allowed to touch pristine 

martian samples within a sample processing cabinet. 

These materials would need to be tailored to each of 

the sample(s). This includes the composition of the 

interior portions of the cabinets, the processing tools, 

storage containers, and any atmosphere that would fill 

the cabinets. 

(7) We expect that it would be possible to group 

the samples based on the primary scientific objectives 

for each sample into about 4-8 sets that would have a 

common set of CC-related environmental attributes 

(i.e., atmosphere and types of materials that can touch 

the samples). If so, the number of sample sets could 

be used to help define the number of isolators re-

quired during the initial set of activities. Each isolator 

would be cleaned between samples, even if the sam-

ples were from the same sample set. 

(8) The Double Walled Isolator (DWI) Bread-

board (prototype) shows that it would be feasible to 

minimize cross-contamination between Earth and 

Mars materials in a cabinet sized isolator without re-

quiring the entire laboratory room being managed to 

the same levels of contamination control and con-

tainment. 

(9) Effective strategies for contamination 

knowledge for Mars returned samples would be 

extremely important due to the inevitable contri-

bution of some level of contamination. Primary 

strategies include collecting witness plates and 

procedural blanks from before, during, and after 

flight, preparing a genetic inventory, modeling, 

tests using analog materials, the application of 

Bayesian statistics, and evaluation of internal sur-

faces of samples which will not have been exposed 

prior to sample subdivision. 
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Disclaimer: The decision to implement Mars Sample Re-

turn will not be finalized until NASA’s completion of the 

National Environmental Policy Act (NEPA) process. This 

document is being made available for information purposes 

only. 
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