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“Learning from Plutonium and Uranium Workers”
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Mission

SAC 2022: S. Tolmachev – Research and Operation in FY2023

• Follow up occupationally-exposed individuals (volunteer Registrants) by 
studying the biokinetics (deposition, translocation, retention, and 
excretion) and tissue dosimetry of uranium and transuranium elements, 
such as plutonium, americium, curium, and neptunium

• Obtain, analyze, preserve, and make available for future research, 
materials from individuals who had documented intakes of uranium and 
transuranium elements

• Apply USTUR data to refine dose assessment methods in support of 
reliable epidemiological studies, radiation risk assessment, and regulatory 
standards for radiological protection of workers and public
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Specific Aims
• Manage and operate the Registries

• Conduct scientific research

• Demonstrate and promote broader use and application of USTUR 
research, data, and materials

• Contribute to the education of a new generation of scientists

These photos by unknown author is licensed under CC BY-SA

SAC 2022: S. Tolmachev – Research and Operation in FY2023
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5/10-y Research and Operation Plan

SAC 2022: S. Tolmachev – 2021 Recommendations and Overview

2022–2027: 
• Tissue distribution and biokinetics of actinides, beryllium, and zirconium
• Uncertainties in dose assessment for radiation epidemiology 
• Harmonization of USTUR database system
• Completion of Health Physics database population
• Elimination of tissue sample backlog for radiochemical analysis
• Reestablishing in-house KPA for uranium

2022–2032:
• Effect of chelation on actinide distribution in the body (PhD project)
• Analyses of cases with a single intake of primary radionuclide
• Pooled analysis of specific groups: UPPU, wound, refractory 239PuO2, 238Pu
• Analyses of cases with intakes of multiple radionuclides 
• Tissue distribution and biokinetics of minor actinides: 237Np and 244Cm



Fiscal year 2023 (FY2023)
April 1, 2022 – March 31, 2023 
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USTUR in FY2023
• 1st year of FY2023–FY2027 grant period: April 1, 2022 – March 31, 2027

• Managed by: DOE, Office of Domestic and International Health Studies

• Operated by: Washington State University, College of Pharmacy and 
Pharmaceutical Sciences (Award: DE-HS0000073)

• Operated under: Central DOE IRB #WASU-68-50181 (September 7, 2022)

• FY2023 budget: $1,200,000

• FY2023–FY2027 budget: $6,500,000

• Supported full-time equivalent (FTE)
 Faculty and staff: 6.5
 Temporary appointment: 1.2

SAC 2022: S. Tolmachev – Research and Operation in FY2023
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Organization Structure and Personnel

SAC 2022: S. Tolmachev – Research and Operation in FY2023
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Management and Operation
• Communicate with Registrants and next-of-kin

• Accept Registrant donations 

• Operate the National Human Radiobiological Tissue 
Repository (NHRTR)

• Conduct radiochemical analysis of tissues

• Develop and populate USTUR database system

SAC 2022: S. Tolmachev – Research and Operation in FY2023
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Hiring and Promotion
• Martin Šefl (FY2023)
Postdoctoral Associate  Research Assistant Professor

• Maia Avtandilashvili (FY2024)
Research Assistant Professor  Research Associate Professor

• George Tabatadze (FY2024)
Research Assistant Professor  Research Associate Professor

SAC 2022: S. Tolmachev – Research and Operation in FY2023
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Request for Salary Increase
• WSU salary freeze: 2009–2013; 2017; 2019; 2021

• Overall faculty salary ‘increase’ in 2007–2022: 12.8% 

• USTUR salary increase: promotion or visa status adjustment

• Request: out-of-cycle salary increase

SAC 2022: S. Tolmachev – Research and Operation in FY2023

$900,000

$1,100,000

$1,200,000

$1,300,000

2010

2023

2016

2019 (=1992)

$3,600,000

$4,500,000

$5,800,000
$6,500,000

FY1993–FY1995

FY2023–FY2027

FY2013–FY2017

FY2018–FY2022
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Radiochemistry Group Tasks
• Complete installation of new fume hoods
• Reinstate tissue analysis throughput to 350–400 samples
• Populate radiochemistry database

SAC 2022: S. Tolmachev – Research and Operation in FY2023

Drying &
Ashing

Digestion &
Dissolution

Actinide 
separation

α-source 
preparation

Actinide 
measurement

USTUR tissue radiochemical analysis protocol
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Database and Material Inventory Tasks
• Health physics database: Hanford
• Database harmonization: single laboratory information 

management system
• National Human Radiobiology Tissue Repository Inventory
 Los Alamos National Laboratory acid solutions

 Radium dial painter frozen tissues

SAC 2022: S. Tolmachev – Research and Operation in FY2023
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Internal Research Projects
• Actinides and beryllium retention, distribution, and biokinetics
• Evaluating bias and uncertainty in radiation dose assessment
• Misclassification of cause of death on death certificates
• ‘Missing’ uranium exposure
• Implementation of latent bone modeling (LBM) approach
• Radium distribution in tissues (NCRP SC 6-13)
• Plutonium distribution in heart (MPS, NCRP SC 6-14?)

SAC 2022: S. Tolmachev – Research and Operation in FY2023
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Filling the Gap: Follow-up Urine Collection

SAC 2022: S. Tolmachev – Research and Operation in FY2023

• Effect of late-in-life bioassay results on dose estimation
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Mapping Radium Distribution

SAC 2022: S. Tolmachev – Research and Operation in FY2023

Ionizing-radiation quantum imaging detector (iQID) Case 03-210: 250.2 µCi

Tibia middle shaft

Femur distal end

NCRP SC 6-13: Radium Dosimetry

• Distribution is skeleton: ‘healthy’ vs necrotic bones

• Distribution in soft tissues: heart and beyond
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Plutonium in Heart: Dissection

SAC 2022: S. Tolmachev – Research and Operation in FY2023

Five cases completed
• Systemic deposition: <2–33 nCi
• Total samples: 59



W
A

S
H

IN
G

T
O

N
 S

T
A

T
E

 U
N

IV
E

R
S

IT
Y

In-house Uranium Analysis

SAC 2022: S. Tolmachev – Research and Operation in FY2023

• Alpha-spectrometry – isotopic analysis:  234U and 238U, maybe 235U

• Kinetic phosphorescence analysis (KPA) – elemental analysis: total U 

Since 2007:
• no uranium measurement by KPA
• in-house sample digestion  external ICP-MS 

measurement
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Uranium Exposure Cases

SAC 2022: S. Tolmachev – Research and Operation in FY2023

• Based on case number (1000-series) • Based on exposure records

In-house KPA capability needed!
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Quick calculation of Cskel using 
measured Cbone

Implementation of LBM at the USTUR

SAC 2022: S. Tolmachev – Research and Operation in FY2023

• Development of Cskel calculator
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Mayak Worker algorithm for Cskel:
• Based on 88 cases with 9 bone samples
• Tested on 176 Mayak cases with 2–6 bones and 

10 USTUR whole-body cases 

Updates needed:
• Effect of osteoporosis
• More cases available at the USTUR

New Project with Russian Health Studies

SAC 2022: S. Tolmachev – Research and Operation in FY2023

• Application of LBM approach to Mayak data
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SURF Program

SAC 2022: S. Tolmachev – Research and Operation in FY2023

CPPS Summer Undergraduate Research Fellowships program
• Students interested in entering into a doctoral program 

• Ten weeks of full-time research (June-August)

• Stipend of $3,400
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Upcoming Conferences

SAC 2022: S. Tolmachev – Research and Operation in FY2023

• 2022 International Conference on Individual Monitoring of Ionising
Radiation; Kraków, Poland, April 25–29, 2022

• 6th European Congress on Radiation Protection; Budapest, Hungary,  
May 30 – June 3, 2022

• 2022 EPR BioDose Workshop; Paris, France, June 7–10, 2022 

• 67th Annual Meeting of the Health Physics Society; Spokane, 
Washington, July 17–21, 2022

• 68th Annual Meeting of the Radiation Research Society; Waikoloa 
Village, Hawaii, October 16–19, 2022
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Publications in Progress

SAC 2022: S. Tolmachev – Research and Operation in FY2023

Twelve (12) manuscripts in: 
• Journal of Occupational and Environmental Hygiene (2.155†): 1

• Journal of Analytical Atomic Spectrometry (4.023): 1

• Journal of Radiological Protection (1.394): 1

• Journal of Radioanalytical Nuclear Chemistry (1.373): 3

• Health Physics Journal (1.316): 1

• Radiation Protection Dosimetry (0.972): 3

• Radiation and Environmental Biophysics (1.925): 2

†- impact factor
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Collaborative Research Network

SAC 2022: S. Tolmachev – Research and Operation in FY2023
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Professional and Academic Service

SAC 2022: S. Tolmachev – Research and Operation in FY2023



Thank you!

stolmachev@wsu.edu
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