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The International Commission on Radiological Protection (ICRP) Publication 66 human respiratory tract
model (HRTM) and its revised version published in ICRP Publication 130 divide the thoracic region of the
lungs into three compartments: bronchial (BB), bronchiolar (bb), and alveolar-interstitial (Al). Human
lungs consist of five anatomical lobes. Each lobe contains tissues from all three dosimetric compartments.

Most extensive data published in the peer-reviewed literature on retention and distribution of inhaled
plutonium in different anatomical regions and segments of the human lungs were obtained from the
autopsy studies of the Mayak PA workers. However, there are very limited data on plutonium distribution
among compartments of the ICRP HRTM. From dosimetry standpoint, information on plutonium retention
in BB, bb and Al compartments is critical.

In this study, the lungs from four US Transuranium and Uranium Registries’ (USTUR) tissue donors were
dissected based on the ICRP human respiratory tract model and radiochemically analyzed. Plutonium
activity was measured separately in BB, bb and Al. Three of these donors had documented inhalation
intake of soluble plutonium nitrate while the fourth individual inhaled very insoluble, refractory PuO2
particles. Two of these four individuals were smokers. Results indicated that plutonium was uniformly
distributed among dosimetric compartments. Plutonium distribution was independent of smoking status
and plutonium material solubility type.
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