Four Decade Follow Up of Plutonium Contaminated Puncture

Wound Treated with Ca-DTPA

Maia Avtandilashvili and Sergei Y. Tolmachev

United States Transuranium and Uranium Registries, College of Pharmacy and Pharmaceutical Sciences, Washingfon State University

ROUTES OF INTAKE
(WOUND)

Motivation

« Contaminated wound is a common route of
Infernal deposition of radionuclides for nuclear
and radiation workers

>2,000 accidents reported (NCRP 2007)

*  May result in significant doses to the radiosensitive organs and fissues
Typically tfreated by fissue excision and chelation

 NCRP 156 Wound Model (2007) based exclusively on animal data
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U.S. Transuranium and Uranium Registries (USTUR)

« Established by U.S. Atomic Energy Commission in 1968

Since 1992, operated by College of Pharmacy at Washington State
Jniversity as a research grant funded by U.S. Depariment of Energy

~ollows up occupationally exposed workers, from exposure through full

and tissue dosimetry of the actinides (Pu, Am, and U).
Retains data from 34 living and 3565 deceased Registrants.

19 USTUR registrants had recorded 237Pu wound(s) as major infake route: 8
whole-body, 11 partial-body

Chelation treatment administered to 5 of 19
Follow-up bioassay available: urine, wound counts

Post-mortem fissue analyses: liver, skeleton, wound

Pu contfaminated wound

» The USTUR whole-body donor accidentally punctured
his finger while working in the hood gloves.

 The wound was contaminated with plutonium nitrate.
 |nitial survey meter reading: 20,000 dpm
Decontaminated to ~5,000 dpm
«  Worksite personnel estimated initial wound activity as ~4.1 kBg of 23?Pu

Treatment

« Contaminated tissue was excised twice: ~2.3 kBg was removed
59 Bg was measured in wound a month later

« Chelation treatment was administered
16 g Ca-DTPA In 18 1.v. Injections
Over two months post-intfake

ifespan, by studying the biokinetics (uptake, translocation and retention),
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Bloassay

83 valid urine measurements

« Autoradiography
- MDA: ~0.8 mBg

B!

Time post-intake, t (d)

57 measurements affected by DTPA

« Maxrate: 11.2Bg d'onday 1

« Total Pu excreted: 77.8 Bg

26 ‘post-treatment’ measurements

- Average rate: 3.0+ 2.5 mBg d-!
« < MDA after 1,000 d post-intake

Tissue Radiochemical Analysis

Concentration, Bakg' | Activity, Ba

Wound
Right 29 finger n/a
Right axillary LN 0.39£0.14
Skeleton (/7 samples) 1.58 £ 0.06
Liver 8.5x0.2
Lungs 0.088 £ 0.004 0
Thoracic LN 0.18 £ 0.0/
Kidneys 0.15+0.01
Heart 0.20 £ 0.01
Brain 0.094 £ 0.005

1.35%£0.03
0.0018 £ 0.0006
17.5x0.7
122+ 0.3
136 £ 0.007
0.006 + 0.002
0.041 + 0.003
0.23+0.01
0.112 £ 0.007

Concentration
« Axillary LN ~ other soft tissues

Wound intake of soluble Pu

AcTivity
* Lungs : Liver <<'|
No significant inhalation

Data Analysis Method

« IMBA Professional Plus® (Birchall et al. 2007)
Special academic edition

Allows fo build and solve systemic models

Models

NCRP 156 Wound Model (2007) Pu systemic model (Leggett ef al. 2005)
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Results

Max likelihood fit: y2 alpha > 0.05 Pu retention at time of death, Bg
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Committed Effective Dose
N 47.6 B » Residual: 24 mSv

/7.8 BQ VS
125.2 BQ .

Infake
« |IMBA estimate:
 Pu excreted with DTPA:

Projected: 63 MSv

-uture Work

Plutonium Systemic Model

Apply the system of models for Pu
decorporation (Dumit et al. 2018) to:

« simultaneously fit DTPA-affected and
not-affected urine dato

Blood1

Improve, validate and optimize the
proposed system of models

i
Urine | Bladder

Pu-DTPA Model ‘ SAAM II

Simulation Analysis and Modeling

Ca-DTPA Model
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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,
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