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DESCRIPTION

In order to determine whether there was life on Mars where and
when environmental circumstances permitted, the NASA/ESA
Mars Sample Return (MSR) Program is being conducted.
Laboratory analyses of the samples that have been returned are
helpful if the results show evidence of Martian phenomena
rather than the results of sterilising conditions [1]. This study
proves that some measurement types can still be useful
even after sample sterilisation, but other types cannot. By

rupturing chemical bonds, sterilisation destroys living
microbes  and inactivates intricate biological structures.
Sterilization has similar effects on chemical bonds in non-

biological molecules, such as hydrous minerals, hydrous
amorphous solids, and abiotic or pre-biotic reduced carbon
compounds. We took into account both the sterilising effects
of -irradiation and the sterilising effects of applying dry heat

under two distinct temperature-time regimes [2].

Many volatilerich material measurements sterilisation
sensitive they will be ruined by radiolysis or dehydration during
the sterilisation process. Dry-heat sterilisation and fy-irradiation

differ somewhat in their effects but affect the same chemical

are

components. The abundances, oxidation-reduction (redox) states,
and isotope abundances and ratios of most redox-sensitive
elements are among the sterilization-sensitive measures. At least
one redox-sensitive element is present in every biological
molecule, as well as the majority of minerals and naturally
occurring amorphous materials that developed under livable
conditions. So, if the samples obtained by Mars 2020 rover
Perseverance cannot be examined in an unsterile environment,
sterilization-sensitive evidence about early life on Mars and its
relationship to its ancient environment will be seriously
jeopardised [3].

Contingency instruments in addition to those needed for
curation, science, and the Sample Safety
Assessment Protocol would need to be added to the Sample
Receiving Facility (SRF) in order to guarantee that sterilization-
sensitive measurements can be made even on samples deemed

time-sensitive

To fill

knowledge gaps about the effects of sterilisation on crucial

unsafe for unsterilized release from containment.
scientific measurements, targeted investigations using analogues
of MSR Campaign-relevant returned-sample types should be
carried out, especially if the sterilisation regimens ultimately
chosen are different from those considered in this report. The
NASA/ESA Mars Sample Return Campaign's top aim is to
determine whether life exists on Mars, or if it did, where and
when paleoenvironmental circumstances permitted it to. It
would be necessary to measure a wide range of qualities and
traits using several, various instruments in order to provide
answers to these queries from studies of the returned samples
[4]. Unsterilized subsamples may not be able to be securely
released to terrestrial laboratories that do not operate at Biosafety
Level 4 (BSL 4), depending Planetary  Protection
standards. As a result, it's important to ascertain whether

on

sterilisation has any unfavourable effects on  sample
integrity,  particularly  the accuracy of the subsample
attributes that need to be assessed. Measurements on

unsterilized subsamples should be supported by the Sample
Receiving Facility (SRF) for sample attributes that do not survive
sterilisation intact. In this study, the impact of subsample

sterilisation on the MSR Campaign's scientific objectives
is  examined. It evaluatess how the effects of
sterilisation affect the subsamples' scientific utility and,

consequently, our capacity to carry out superior scientific
research [5].
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