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Introduction: Review of HRTM

CRP Publication 66 (1994)
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Introduction: Objectives

CRP
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= Test the models

= Derive the case-specific
parameters

= Estimate Intake and
target tissue doses




Materials and Methods: Accident

= 1965 Pu fire: Contamination over 6,500 m?
= Pu-in-Air: ~ 37 mBg m= to ~ 37 kBq m-3
= Highly refractory PuO,
= 0.32-um MMD = 1-um AMAD

= |Initial Am / Pu Mass Ratio: 1,830 ppm
* Mann JR, Kirchner RA, Health Phys 13:877-882; 1967

= USTUR Cases 0202 and 0407
* Highest exposed of 18 USTUR donors involved
= Ca-DTPA Treatment: Ineffective!

* Follow-up: Lung Counts, Urine, Feces
» Post-mortem tissue analyses: Case 0202 only




Materials and Methods: Case Summary

Case 0202 Case 0407

Lung Burden: 16 kBq 15 kBq

Cause of Death: Myocardial Subarachnoid
Infarction Hemorrhage

Post-Intake: 18y 43y

Smoking History: 1 pack per day Non-smoker
Lung Pathology: EXxposure to None reported
Coal Dust;
COPD




Materials and Methods: Data Analysis

= Internal Dosimetry Software IMBA . S
= IMBA Professional Plus (IPP)

= Maximum Likelihood Fitting
= Examine the applicability of a model
= 2 test statistic
= Optimize the model parameters
» Estimate the intake and doses




Results: Testing HRTM

Case 0202: 239:240py in the Lungs

Case 0407: 239240Py jn the Lungs
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Results: Testing Gregoratto et al. PT

Case 0202: 239:240py in the Lungs

Case 0407: 23%:240Py jn the Lungs
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Results: Optimized GPT Models

OGPT - 0202 OGPT - 0407
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Parameter Default 68% ClI
Fraction Deposited in Interstitium | 0.37 0.2-0.7
A — bb, d-7 0.0027 0.0008 — 0.009
| - LNy, d 0.00003 n/a




Results: Customized Absorption

Parameter |[Type S Case 0202 |Case 0407
f 0.001 0.01 0.007

S,, d-’ 100 1.0 1.98

S,, d”’ 1.0 x 10%* [|4.5x10° |[5.3x10°

v' PuO, particles extremely insoluble
" ~99% absorbed with a half-life of up to 400 y




Results: Application of Optimized Models

Case 0202: 239:240py in the Lungs

Case 0407: 239240Py jn the Lungs
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Results: Intake and Dose Estimate

Intake, kBq: 81 (Case 0202); 73 (Case 0407)

Total Effective Dose, Sv:
= 7.3 (Case 0202); 3.5 (Case 0407)
Lung contribution to the total effective dose:
= Up to ~97%
Liver, bone surface and red bone marrow
contribution to the total effective dose:
= 1.5% orless

The committed effective dose per unit intake from
inhaled 23°:240pPy, Sv Bqg':

= ~ 9x10~ (Case 0202); ~ 4x10~ (Case 0407)
ICRP DCC for Type S Pu: 8.3x10° Sv Bq™’
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Thank you for your attention

Questions?

Disclaimer: “This presentation was prepared as an account of work sponsored
by an agency of the United States Government. Neither the United States
Government nor any agency thereof, nor any of their employees, makes
any warranty, expressed or implied, or assumes any legal liability or
responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its
use would not infringe privately owned rights. Reference herein to any
specific commercial product, process, or service by trade name, trademark,
manufacturer, or otherwise does not necessarily constitute or imply its
endorsement, recommendation, or favoring by the United States
Government or any agency thereof. The views and opinions of authors
expressed herein do not necessarily state or reflect those of the United
States Government or any agency thereof.”



