Abstract

U.S. soldiers returning from combat in the Middle East are showing an

unusual incidence of pulmonary pathophysiology, specifically, an increased

Not Your Typical Iron Lung
A U -XRF Study of a Soldier’s Lungs

incidence of asthma in patients exhibiting no previous symptoms. One
such returned soldier has experienced decreased lung capacity with
physical activity since returning from Iraq where the patient managed a
troop laundry facility. After chest xrays showed diffuse opacity, a lung

biopsy was performed. The biopsy was sectioned on Ultralene Mylar and
Silicon Nitride mounts and studied at Brookhaven National Laboratory’s
National Synchrotron Light Source at X-26-A and X-27-A using coupled
micro-X-ray Fluorescence (u-XRF) and micro-X-ray Diffraction (u-XRD).
Analysis of multiple sections revealed a high correlation between iron and
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Elements who's core electrons have binding energies
below the energy of the incident xray energy will
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titanium. Titanium has no natural source in the body and is not a a | g 1 , ,
micronutrient. Areas with high iron and titanium contents were selected uoresce (i.e. produce secondary x-rays). Stony BTOOk UﬁlV@I'S lty
for u-XRD. Small grain sizes and strong scatter from the paraffin (the Electron falls into XRF Spectrum Stony Bro Ok, New York

the vacant space
setting agent used to maintain tissue morphology) prevent exact
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determination of the contaminating species, but iron/titanium ratios and
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comparison with known XRD patterns indicate an iron titanium oxide
with a high iron/titanium ratio. These results require further exploration
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Derived by comparison to standard thin sections.

in other patients and possible contaminant sources such as oxidized

\ explosive materials and environmental dusts.
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reflect xrays in a characteristic pattern (a diffraction
pattern).
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Figure 6. Spider plot of Fe/Ti wt% ratios (left)
and a stock-type plot of the same data (right).
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Results: XRF and XRD Conclusions
XRF of Fe/Ti Hot Spots The exact mineral species of the
A T ﬂ contaminating materials cannot
RCRY WIPN o be determined because of small
® . I 4 o orain size and lack of available
W \ comparison patterns for higher
T ety Fe/Ti ratio oxides, but this study
Figure 3. MU -XRF spectrum of Fe/Ti hotspots 2 -6 ShOWS unprecedented evidence
showing only small intensity differences; Argon peak , , , , d
arises form the beam traveling through air; peak of titanium contamination and a
intensity is related to element concentration and novel application of U XRF to
fluorescence energy. 1 ,
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