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Reliable evidence of depleted uranium (DU) exposure is essential if any link is to be clearly
established between such exposure (especially if via the inhalation pathway) and health,
and to elucidate the relationship, if any, between Gulf War Illness and DU. Evidence can
consist of confirmed aerosol exposure (for instance from a source of airborne pollution) or
it could be confirmed contamination by a test following a short term or chronic exposure.
Because DU munitions that are aerosolized during warfare are able to combust and oxidize,
fine particles are rendered much less soluble than would otherwise be the case. Inhalation
of respirable particles could lead to long term lung contamination, which in due course
would lead to a detectable contribution in urine over and above that produced by natural
uranium ingestion of uncontaminated food and water. We have developed a very precise
method of uranium isotope analysis that uses chemical precipitation separation of uranium
from urine followed by multicollector ICP-MS mass spectrometry. This method is able to
reliably determine the isotopic composition of uranium extracted from urine with a
precision of * 1% at the 95% confidence interval on total amounts of uranium in urine as
low as 0.2 ppt (parts per trillion; e.g. 0.1 nanogram in 500ml urine). The presence of the DU
contaminant U-236 in the fg/L range (101> g/L) supports detection of the urinary
excretion of DU in the low pictogram per litre range (< 2 nBq/L) or at fractions as low as
0.2% of the total urinary uranium concentration.
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This methodology provides a way to measure very small amounts of excreted DU that may
be an indicator of larger inhalation exposure many years or even decades prior. We have
been involved in the measurement of uranium isotopes in individuals from Afghanistan
(2001), Iraq during the Gulf War of 1991, Iraq during the recent conflict, and in other areas
where DU has been a prominent pollutant. The interpretation of DU contamination, in
terms of health implications, is complex but very much dependent upon the exposure
pathway, chemical and physical form of the uranium, and the quantity of uranium
contaminant.
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