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Current Methods used for Spacecraft Sterilization Escherichia coll Bacillus subtilis
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Efforts were focused on treatment by direct plasma via dielectric barrier discharge (DBD) , Gliding th ”t“” t
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InaCtlvatlon MeChan |SmS E. coli on surgical-grade stainless steel after 10 seconds of DC glow and metal coupons. B. subtilis spores before (left) and after (right) treatment with DBD
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Morphological changes to D. radiodurans

In water after 30 sec of DBD treatment.
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Morphological changes before (left column) and after (right column) 10 minutes of DBD treatment.
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following set of chemical reactions:

1. € 4100) *+ Onrioo) 205 4120, Survivabllity as a function of Plasma Exposure Conclusions

2.2H* + 20, A£H,0,+ 0, (Dismutationreaction) DBD and DC glow microdischarge are effectively inactivates bacteria and spores at low
temperatures. A 4-log reduction of Baclillus subtilis after DBD treatment for 2 min , a 4-log
reduction of dry D. radiodurans after DBD treatment for 30 min , and SEM and AFM images

3.Fet+H,0, £Fe** + OH+ OH  (Fentonreaction)
where [B] is the bacterial

4. RH+OH AH,O0+R +0O, £ARO,+RH AROH+ R (Phospholipidperoxidatior) concentration, [O,] is the demonstrate that this is an efficient means of spacecraft sterilization . Further, it has been
concentration of ozone, [UV] is the shown that treatment by microplasma glow discharge yields complete removal of organics

5.RO,H A£RO, + H* . 3 . o e _
concentration of UV, | is UV Future research includes sterilization of species in 3D samples, such as dust. With complete

The production of hydrogen peroxide and superoxides in the solution will ultimately lead to intensity [ W/cm?], [OH] is the removal of protein matter and DNA, the influence of inactivated bacteria will be minimized.

concentration of hydroxyl, [PI] is the

phospholipid peroxidation, thus aiding in cell death. concentration of positive jons, [e.. |
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