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Microbiological Investigations of the Mir Space Station and Flight Crew (Phase 1A)

Microbiological Investigations of the Mir Station and Crew 

(Phase 1B)

Experiment Description 

    Human microbiota and the microbial ecology of the Mir station undergo quantitative and qualitative changes during long duration space missions. This experiment will provide information about the incidence and mechanisms of microbial transmission between crewmembers and the environment. A better understanding of microbial transfer during space flight will allow us to predict which areas or situations allow microbial transfer, and to direct contamination-control efforts accordingly. Samples collected will be analyzed for bacteria and fungi. Water samples will also be analyzed for selected viruses.

    Knowledge gained from this investigation will help the development of appropriate crew health care strategies for future long-term manned missions, the determination of microbial limits for closed life support systems, and the selection of materials that are resistant to microbial degradation. 

Experiment Objectives

- To thoroughly define the microbial ecology of the Mir space station and its human occupants with specific aims. 

- To identify qualitative and quantitative changes in crew microbiota. 

- To study the dynamics of the microbial load in the Mir environment with regard to air, water, and surfaces. 

- To determine the extent of microbial transfer among crewmembers. 
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Mir 18 

    Crew microbial samples were taken from the throat, nose, ear, hand, scapula, axilla, groin, urine, and feces of the subjects both before and after flight. Ear, nose throat and skin samples were collected by swabbing the sample surfaces. The urine samples were collected in sterile specimen containers; fecal samples were collected in commode collection kits. All specimens were subjected to bacterial and fungal analysis, and all microorganisms were identified to the species when possible. Results were characteristic of healthy individuals. 

    Microbial air samples were collected inflight using a Russian-supplied impaction air sampler, in which a small fan unit draws a known volume of air through the sampler and airborne particles are impacted onto a nutrient growth medium. Air samples were collected from the middeck of the Space Shuttle and the Spacelab. 

    Microbial surface samples were collected from the spacecraft using the Surface Sampler Kit (SSK). The kit contains slides which consist of a flexible plastic tray which contains a microbial growth medium. When pressed into contact with the sample surface area, it provides a nutrient surface on which the microorganisms grew. Samples were collected from five locations on the Mir. 

    Water samples collected from the spacecraft were processed using the Water Microbiology Kit. The kit contains a microbial capture device through which a volume of water was processed. An ampoule containing a growth medium is introduced into the microbial capture device to cultivate any microorganisms trapped on the filter. Microbial water analysis was performed successfully for the first time aboard a spacecraft during this mission. 

    For all the sample types, the number of colonies found on the surface of the collection media was used to determine the total bacteria and fungi present in the sample. Species identification of any microorganisms found in the air, surface and water samples was done as described in the section above explaining how the samples were collected from the crew. Results showed the observed levels of bacteria and fungi in the air , water and on the surfaces were within the International Space Station acceptability limits. 

STS-71 

    Re-supply sampling kits were brought to the Mir on STS-71. Air samples were collected using the U.S. supplied impaction air sampler in the middeck of the Space Shuttle and the Spacelab. Surface samples were collected from two locations in the Shuttle and from one site in the Spacelab before, during, and after the mission. Water samples were also obtained from the Shuttle for analysis on the ground. Samples collected during the Mir 18 mission were returned to Earth on STS-71. 

Mir 19 

    Crew microbial samples were taken from the throat, nose, ear, hand, scapula, axilla, groin, urine, and feces of the subjects both before and after flight. Sampling methods used were the same as used on the Mir 18 mission. Preliminary results were characteristic of healthy individuals. Levels of bacteria and fungi observed in the air, water and on surfaces were generally within the International Space Station acceptability limits. The microbial species recovered from the air and surfaces were typical of the those found on the Space Shuttle. 

Mir 20 

    Crew microbial samples were taken from the throat, nose, ear, hand, scapula, axilla, groin, urine, and feces of the subjects both before and after flight. Sampling methods used were the same as used on the Mir 19 mission and results were published in conjunction with Mir 19 results. 

STS-74 

    Air samples were collected using the Solid Sorbent Air Sampler (SSAS) which, with the help of a pump assembly, drew air in through one of the 8 sorbent tubes when a selector switch is set in the proper position. Additional Grab sample containers were transported to the Mir on this flight for use during the Mir 21/NASA 2 mission. 

STS-76 

    Re-supply items for this investigation were transported to the Mir on this flight. Samples collected were transported to Earth for analysis at the Investigators' laboratories. 

Mir21/NASA2 

    The SSAS, Grab Sample Container, and Microbial Capture Device were used periodically during this mission. Air, surface and water samples were collected and formaldehyde levels were measured during this mission. 

STS-79 

    Associated hardware and growth media necessary for this investigation were transported to Mir on this flight. Samples collected during Mir 21/ NASA 2 were returned to Earth on this flight for analysis at the investigators' laboratories. 

Mir22/NASA3 

    Selected air, water, surface, and crewmember samples will be taken at specified intervals during the Mir 22/ NASA 3 mission. 

STS-81 

    Samples collected during the Mir 22/ NASA 3 missions will be returned on this flight for analysis at the investigators' laboratories. 

Mir23/NASA4 

    Not Flown 

STS-84 

    Not Flown 

Mir24/NASA5 

    Not Flown 

STS-86 

    Not Flown 

Mir25/NASA6 

    Not Flown 

STS-89 

    Not Flown 

Mir26/NASA7 

    Not Flown 

STS-91 

    Not Flown

