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USTUR: Learning from Plutonium and Uranium Workers

National Plutonium Registry – The USAEC Vision
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USTUR: Learning from Plutonium and Uranium Workers

The US Transuranium Registry (USTR)
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USTUR: Learning from Plutonium and Uranium Workers

The U.S. Transuranium & Uranium Registries – FY2008
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USTUR: Learning from Plutonium and Uranium Workers

USTUR Website – Stacey McCord MS (Webmaster)

www.ustur.wsu.edu

http://www.ustur.wsu.edu/
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• Introduce USTUR Registrant Program (DOE Grant to WSU)

– Sample scope and tissue donor status
• Co‐exposure to Actinides and Beryllium

– Self‐reporting IH exposures

•National Human Tissue Repository (NHRTR)

– Specimen storage/Inventory database

• Internal Database and Web Publication of Case Data

– Health Physics/Radiochemistry/Pathology.

• Beryllium Biokinetics (ICRP Systemic Metabolic Model)

– Qualitative/quantitative analysis of Be in tissues

• Conclusions – Application of NHRTR tissues/USTUR IH data?

This Presentation

ACJ et al./3rd Int. Symp. on Beryllium Particulates, UNM, Albuquerque, NM
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USTUR Registrant Status (October 31st, 2008)

ACJ/USTUR: CIRMS 2008 Annual Meeting

Total Active (Living) and Deceased Registrants: 423

Living Registrants: 94
Potential Partial-body Donors: 73
Potential Whole-body Donors: 14
Special Studies: 7

Deceased Registrants: 329

Partial-body Donations: 289
Whole-body Donations: 35
Special Studies: 5
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USTUR: Learning from Plutonium and Uranium Workers

The Registries: Historical Profile of Partial Body Donations
(Routine Autopsy Cases)
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Total = 289 Donations (RO): Average age = 67 y (± 12 y)
(As of October 31st, 2008)
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USTUR: Learning from Plutonium and Uranium Workers

USTUR: Historical Profile of Whole Body Donations
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Total = 35 Donations (WB): Average Age 76 y (± 11 y)
(As of October 31st, 2008)
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USTUR: Learning from Plutonium and Uranium Workers

Year of Actinide Intake for Whole Body Donors
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Average follow-up 40 y (± 12 y) - Cumulative follow-up 1392 person-y

(As of October 31st, 2008)



Slide 11

USTUR: Learning from Plutonium and Uranium Workers

USTUR Donors With Self-Reported Be Exposure
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USTUR: Learning from Plutonium and Uranium Workers

USTUR Donors With Self-Reported Be Exposure (By Site)
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USTUR: Learning from Plutonium and Uranium Workers

USTUR Donors’ Self-reported Years of Be Exposure
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USTUR: Learning from Plutonium and Uranium Workers

USTUR Internal Database – “Chemical Exposure” Form

• This indicates each Registrant’s potential exposure to chemical 
hazards, e.g., beryllium, asbestos
• Caveat: data are taken directly from self‐reported exposure questionnaire 

– NOT (yet) verified by industrial hygiene records
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USTUR: Learning from Plutonium and Uranium Workers

Critical Need for Confirmatory IH Records

•Historically ‘non‐specific’ questionnaire (e.g., for Case 0846)

Original Registration (1995 Form) :

Re-registration (2005 Form):
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USTUR: Learning from Plutonium and Uranium Workers

E.g., Case 0846 – High Level Chronic 241AmO2 Inhalation (Chelated) + Be
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USTUR: Learning from Plutonium and Uranium Workers

NHRTR – FY2008: THEMIS™ Bar-coded Sample Inventory 
Chain of Custody/Database System
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USTUR: Learning from Plutonium and Uranium Workers

The Management Information System (THEMIS™)

Assigns a unique barcode 
to each individual sample.

Records a sample’s mass 
or volume.

Tracks the sample’s 
current location as it is 
moved within the NHRTR 
facility (e.g., from one 
freezer to another).

Tracks the sample’s 
location as it is ‘shipped’ to 
an external laboratory for 
radiochemical analysis. 



Slide 19

USTUR: Learning from Plutonium and Uranium Workers

USTUR Internal Database – Pathology
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USTUR: Learning from Plutonium and Uranium Workers

Pathology Database – Case Report
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USTUR: Learning from Plutonium and Uranium Workers

Case 0695 – Partial Body Donation (August, 2008) – First Diagnosis of  
“Berylliosis” in USTUR Registrant
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USTUR: Learning from Plutonium and Uranium Workers

Lung Pathology in USTUR Case 0695
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USTUR: Learning from Plutonium and Uranium Workers

Beryllium Biokinetics – ICRP Systemic Metabolic Model
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USTUR: Learning from Plutonium and Uranium Workers

Limits of Detection in Be Analysis
(Mass Spectrometry)

• Digested samples (with Be separation)

ICP-OES: 0.5 ng/mL – Maxwell et al., 2008
ICP-MS: 0.00005 ng/mL – Agilent 7500ce Tech. Note

• Non-digested samples

LA-ICP-MS: 100 ng/g (geological samples – Tiepolo et 
al., 2004)
SIMS: 100 ng/g (biological tissue – Duckett et al., 2000)
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USTUR: Learning from Plutonium and Uranium Workers

Be Separation – USTUR Tissue Samples

• Chemical separation: DIPEX®-TEVA® resins
(Maxwell et al.,Talanta 2008) 
- Sample in 30 ml of  0.1M HF – 0.1M HCl

• USTUR samples in 6M HCl
Need to convert to 0.1M HF – 0.1M HCl
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USTUR: Learning from Plutonium and Uranium Workers

Test Tissues – USTUR Case 0817

• Primary exposure to Pu (Rocky Flats)

• 37-y (self-reported) exposure to Be

• 239Pu concentration in tissues (Bq/kg wet)
Lung: 38.0 ± 0.1
Femur (shaft): 2.2 ± 0.2

• Digested sample aliquots
Lung: ~ 25 g in 40 mL acid solution
Femur ~13 g in 75 mL acid solution
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USTUR: Learning from Plutonium and Uranium Workers

USTUR Laboratory Test Procedure
• Original femur sample (in 75 mL 6M HCl)

• Aliquot dried

• Re-dissolved in 35 mL 0.1M HF – 0.1M HCl
– no CaF2 precipitate (bone or lung)
– ready for Be separation!
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USTUR: Learning from Plutonium and Uranium Workers

Conclusions – Application of NHRTR Tissues to Beryllium 
Toxicology?

•USTUR Registrants (actinide exposure cases followed for several 
decades) include a substantial number of cases with chronic 
exposure to beryllium (also often asbestos).

•Self-reported beryllium exposure can be verified from site industrial 
hygiene records.

•The NHRTR holds thousands of acid-digested tissue samples, frozen 
tissues (and pathology specimens).

•Acid-digested tissues can be processed readily for beryllium 
separation.

•Tissue/specimen resource is available for collaborative research.
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ACJ et al./3rd Int. Symp. on Beryllium Particulates, UNM, Albuquerque, NM

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.”
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