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Introduction:  Life in Outer Space, has been hypothesized 

by many notable scientists, but has yet to be validated by 

direct or indirect evidence, despite great interest in the topic. 

This study reports our ongoing research into the detection 

and characterization of trace life, through genetics, from 

micrometeoroids captured with ballistic aerogels before en-

tering the Earth’s atmosphere. The working hypothesis is that 

life may be present at the outer fringes of Earth’s atmos-

phere, in the form of highly robust single cells with a terres-

trial origin. A predominant challenge in this research is the 

mitigation of possible terrestrial contamination. The sampler 

unit was cleaned before and after launch, and the aerogels 

were removed aseptically under ultra clean conditions in a 

dedicated clean laboratory facility (Figure 1.1). To reduce 

contamination during sampling sterile coats and coveralls, 

mask and gloves were used throughout sampling and pro-

cessing, and regular use of UV, sodium hypochlorite solution 

and 70% ethanol. All manipulations and experiments were 

conducted in the same facility, concurrently with contamina-

tion assessment assays, and negative controls for background 

detection. DNA was extracted using ultra low temperature 

liquid nitrogen milling, followed by ultraclean organic phe-

nol/chloroform extraction. DNA extract assessment was con-

ducted using a ultralow volume spectrophotometer 

(260/280/320 nm). Presence and quantitation of genetic ma-

terial was determined by highly sensitive genetic amplifica-

tion techniques targeting multiple highly conserved prokary-

otic loci, including 16S rRNA, and oriC. The sensitivity of 

the technique was determined by limit of detection (LOD) 

and limit of quantitation assays (LOQ). Genetic extract anal-

ysis indicates presence of a non-genetic substance. DNA was 

detected in an analysis of a space aerogel sample, although 

below the LOQ of the assay (1.46 pg/ul). However, at these 

concentration limits, the exact nature of the DNA source is 

currently uncertain. Furthermore, DNA was also encountered 

in a separate control aerogel (different batch year) at 9.8 

pg/ul. A re-evaluation of the claimed sterility and quality 

control of the aerogel manufacture is therefore a priority. 

Details of these results and further studies are presented. 

Further work is necessary to characterize and removing the 

unknown component in the DNA extract, in addition to im-

proving amplification stringency, LOD and LOQ, whilst 

further reducing background. In order to further mitigate 

terrestrial contamination issues a revised and dedicated sam-

pler has been designed. Designated ‘Organic-collector for 

Bio-analytical Investigation that Withstands Harsh Aero-

space Navigation’ or OBI-WHAN. OBI-WHAN has a modu-

lar design, which allows it to be independently sterilized pre-

flight, and assembled in clean laboratory before being sealed 

and installed on payload for launch. The payload itself has a 

plasma sterilization system; prior to the sampling event a 

signal is sent by the onboard computer to open a valve inside 

the plasma system. This allows the passage of oxygen 

through the Teflon tubes around the payload. This is subse-

quently ionized by radiofrequency, activating the plasma. 

This "plasma bubble" is engineered to decontaminate the 

module through energetic plasma cleaning. Additionally a 

new sterility and payload background-monitoring program is 

being implemented, where the payload is regularly assessed 

for the microbial load (genetic) and thereafter cleaned with 

sodium hypochlorite solution and 70% ethanol. This is to be 

conducted before, during and after payload assembly, and 

immediately before launch. It is through the use of the OBI-

WHAN, the sterility program and newly optimized detection 

techniques that will improve our search for the traces of life 

in Space. 
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