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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 Pharmaceuticals, constituent Stability payload investigation,
evaluated mission critical medications understand issues relating to loss of potency and resultant impact on shelf-life of
medications 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 stability and shelf-life of
medications, this information will be useful for long-range military operations and Earth based explorers make choices
for efficacious treatments in remote and adverse habitats like the Antarctic, arctic and multiple world terrains. 
With the advent of emerging global pharmaceutical supply industry and adverse environment war-zone activities,
understanding shelf-life characteristics of medications will assure safe and effective therapeutics in the future. 

  

Task Progress:

Sixteen medication kits were designed containing identical sets of 35 medications from various dosage forms and
therapeutic classes exposed to flight and ground-control environment paradigms. The flight paradigm involved 4
medication kits flown aboard a Shuttle to the International Space Station (ISS). Three flight kits were stored on the ISS
and returned to Earth incrementally; while one kit remained on the Shuttle for immediate return 13 days later.
Content-indicating assays produced by Ultra and High Performance Liquid Chromatography and physical stability
assessments for each medication were performed using methods and testing procedures obtained from the most current
version available of the United States Pharmacopoeia or scientific literature. Simultaneous analysis was performed on
flight and ground-control kit medications. After 28 month of space exposure, 17 percent of flight kit and 5 percent of
ground-control kit medications had changes in appearance; which included discoloration, and phase separation for
semi-solid formulations. Nine medications in the flight kits met content acceptance criteria following 28 months of
space exposure; which included one aqueous formulation, ciprofloxacin ophthalmic solution, a semi-solid,
triamcinolone ointment, and seven solids, acyclovir tablet, atorvastatin tablet, azithromycin tablet, cefadroxil capsule,
ibuprofen tablet, imipenem / cilastatin injection powder, and metronidazole tablet. After 28 months of spaceflight, there
were medications that failed content requirement in flight, but met it in the control kits; which suggests altered
physiochemical stability due to the spaceflight environment. 
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