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Task Description:

Data gathered from past Space Shuttle missions suggest that some of the medications packed in the Shuttle's medical
pack degrade even after relatively brief periods (less than 20 days) of space flight. The observed degradation included
both physical and chemical characteristics of medicine formulations. The degradation was sufficient to influence FDA
stipulated shelf-life for these formulations and may result in a loss of potency. Physical and chemical instability of
medications could render treatments with degraded drugs ineffective for assurance of optimal crew health during long
duration space exploration missions. An evaluation of subjective data on medications used by crewmembers during
space flight indicated that eight percent of all treatments administered in the Space Shuttle program were reported
ineffective. Pharmaceutical instability may modify effectiveness and safety, and is one possible cause of the
ineffectiveness of treatments. Degradation of food products will also render them ineffective in providing health and
energy sustenance. The stability of medications and foods used by the crew, therefore, must be adequate to facilitate
safe exploration of space in the future. The Stability of Pharmacotherapeutic and Nutritional Compounds (Stability)
investigation will evaluate mission critical medications and foods to understand issues relating loss of potency for
medicines and to nutritional adequacy of foods in space. 
See also http://www.nasa.gov/ 

  

Rationale for HRP Directed Research:   

Research Impact/Earth Benefits:
The results of this investigation will help understand the effects of adverse environments on food and medicines, this
information will assist Earth based explorers make healthy choices for long term exploration of remote and adverse
habitats like the Antarctic, arctic and the world oceans. 
  

Task Progress:

Maintaining an intact nutrient supply in the food system flown on spacecraft is a critical issue for mission success and
crew health. Ground-based evidence indicates that some vitamins may be altered and fatty acids oxidized (and therefore
rendered useless, or even dangerous) by long-term storage and by exposure to radiation, both of which will be issues for
long-duration exploration missions in space. In this study, the stability of nutrients was investigated in food samples
exposed to spaceflight on the International Space Station (ISS). Six replicates of 5 different space food items, a
multivitamin, and a vitamin D supplement were packaged into 4 identical kits and were launched in 2006 on the Space
Shuttle. After 13, 353, 596, and 880 days of spaceflight aboard the ISS, the kits were returned to Earth. Nine replicates
of each food item and vitamin, from the same lots as those sent into space, remained in an environmental chamber on
Earth to serve as controls at each time point. Vitamins, hexanal, oxygen radical absorbance capacity, and amino acids
were measured in identical-lot food samples at each time point. After 596 d of spaceflight, differences in intact vitamin
concentrations due to duration of storage were observed for most foodstuffs, but generally nutrients from flight samples
did not degrade any faster than ground controls. This study provided the first set of spaceflight data for investigation of
nutrient stability in the food system, and the results will help NASA design food systems for both ISS and space
exploration missions. 
Study is complete and has been published. Raw data have been submitted to the LSDA. 
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