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Task Description:

We propose to carry out biomedical studies of lunar dust in order to characterize possible health effects, and to help set
exposure limits for lunar dust for astronauts. Effort will be concentrated in three areas. 
1) Characterization of the cellular effects of lunar dust, as relate to pulmonary toxicology. We will study the effects of
lunar dust on alveolar macrophages and bronchial epithelial cells, focusing on reactive oxygen species generation as
well as other biochemical pathways that have been shown to be involved in the pathogenesis of lung disease mediated by
terrestrial particulates. By studying lunar dust in comparison to terrestrial reference materials, we expect to be able to
estimate the “rank order” of toxicity of lunar dust in comparison to these other well-characterized materials. These studies
are designed to complement the animal studies (inhalation studies) that will be carried out at JSC. 

2) Characterization of the dermal effects of lunar dust. Based on the chemical characteristics of lunar dust and the
extreme degree of sharpness and jaggedness of lunar dust particles, we can anticipate that inflammatory effects and
abrasion may be issues. We will examine potential irritant effects and sensitization effects, and we will carry out abrasion
studies, using cellular models, tissue equivalents models and animal models. These results of these studies will help us to
anticipate the nature of skin problems that may arise from exposure to lunar dust, including effects related to lunar dust
entry into the spacesuit. 

3) Ocular effects of lunar dust. We will examine the effects of lunar dust on the eye, by studying in vitro tissue models,
isolated animal eyes and, to a limited degree, live animals. Ocular studies will follow dermal studies. Issues such as
conjunctival irritation, corneal effects, and canalicular effects will be addressed. Biological evaluation of lunar dust in all
three areas of investigation will be carried out using a variety of archived lunar dust specimens, obtained from the Lunar
Dust Curation facility at JSC. We will use specimens that match those used by our counterparts at JSC (including
particle size fractionation and chemical reactivation), so that our results can be compared directly. 

  

Rationale for HRP Directed Research:   

Research Impact/Earth Benefits:   

Task Progress:

Ed. NOTE (January 2014): See PI Chiu-wing Lam's final report for "Pulmonary Toxicity Studies of Lunar Dust in Mice
and Rats," which includes final information for the entire LADTAG Lunar Dust Health Standard project. Reporting
below from October 2012. 
Our inhalation study has been modified to perform additional inhalation work to demonstrate a no-effect level in test
animals. We are about to begin a supplemental inhalation study at lower concentrations, and we have been granted an
extension to complete this inhalation work. We have been able to demonstrate adequate performance of our inhalation
apparatus down to 2.5 mg/m3, well below the previous, lowest concentration of 20 mg/m3. 

Several publications are in process: the ocular toxicity has been accepted for publication in BMC Ophthalmology, and is
in final formatting by the journal. Publications on the respiratory instillation studies are in preparation. Three other
reports will be submitted to the journal Science within 2-3 weeks. In addition, we have a general manuscript on the
mechanisms associated with mineral dust toxicity in test animals that is ready to go once the core of 3 papers is accepted. 
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