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Introduction: The Life Marker Chip (LMC) is designed to 

detect the chemical evidence of past or present martian life [1]. 
To achieve this it will use an antibody-based detection system, 
but the organic solvents best suited to extracting organic matter 
from the martian soil are incompatible with the LMC antibodies. 
Instead, an aqueous solvent must be used, but water-based sol-
vents are typically ineffective at dissolving the nonpolar organic 
compounds of most interest to the LMC. A surfactant-based solu-
tion of 20:80 (vol:vol) methanol:water with 1.5 mg ml-1 of poly-
sorbate 80 solves this dilemma, with the surfactant forming mi-
celles that promote the dissolution of nonpolar molecules [2]. 
Here, we report on the ability of this surfactant solution to dis-
solve organic standards spiked on to analogues to the martian 
soil, and on the tendency of common spacecraft materials to ad-
sorb these standards from solution. 

Results: Addition of 1.5 mg ml-1 of the surfactant polysor-
bate 80 to a 20:80 (vol:vol) methanol:water solution results in an 
increase in solubility of approximately two orders of magnitude 
for the standards hexadecane, phytane, squalene, anthracene, 
pyrene, stigmasterol and coprostane, resulting in solubilities in 
the range of ~1-50 µg ml-1. Tests on a range of martian ana-
logues, including the palagonitic tephra JSC Mars-1 [3], goethite 
and haematite, demonstrates its ability to extract organic com-
pounds spiked on to their surfaces without debilitating adsorp-
tion. The addition of iron compounds such as iron (III) sulphate, 
iron (III) perchlorate and iron (III) chloride to JSC Mars-1 simi-
larly has no significant deleterious adsorption or chemical ef-
fects. However, the addition of the clay-rich Jurassic Blue Lias 
shale to JSC Mars-1 results in significant adsorption of the stan-
dards and a greatly reduced efficiency of extraction of the stan-
dards. Further testing is required to determine whether this ap-
plies to clay minerals in martian environments.  

The ability of common spacecraft material to adsorb stan-
dards dissolved in the surfactant solution has also been investi-
gated. Passage of solvent through 0.2 µm syringe filters shows 
that polytetrafluoroethylene (PTFE) is least prone to adsorb the 
standards from surfactant solution, while cellulose acetate ad-
sorbs the most. Polyethersulfone, polypropylene and nylon filters 
show intermediate levels of adsorption. The fluoropolymer Vi-
ton™ shows a small adsorption effect, but not one large enough 
to significantly inhibit the operation of the LMC. 
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