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2015 SAC’s Comments/Recommendations

* Following the 2015 Annual Meeting, the SAC made 7
comments and 10 specific recommendations
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2015 SAC’s Comments

* Significant progress has been made on designing and
populating the databases

* The display of the information contained in the health
physics and radionuclide databases is beneficial in
encouraging research opportunities

* Amplification for presentations would help

* The strong use of students to support the program is
encouraging

* The increased level of participation in a broad range of
conferences is encouraging

* The level of communication with DOE HQ is encouraging

* We pleased an effort to prioritize the prospective value of
the analysis of tissues
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Recommendation #1

Strengthen with WSU Tri-Cities campus and
teaching programs




Graduate Research

e Sara de Souza Zanotta Dumit

* B.S.in Pharmacy: Universidade Estacio
de Sa (UNESA), Rio de Janeiro, Brazil

* Fall 2014: WSU Pharmaceutical Sciences,
PhD student

* Scholarship: CAPES Science without Borders,
Brazilian Federal Agency (2014 - 2018)

* Fall 2015: Joined USTUR

* Research Project: Plutonium Decorporation
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i WSU Graduate Certificate Program in Radiological
Protection

* Advisory Board Member: George Tabatadze (2016) and
Sergei Tolmachev (2011)

* Internal and Environmental Dosimetry Class: ENVR _SCl 520
v Maia Avtandilashvili: Introduction to IMBA Professional Plus®

v George Tabatadze: Solid-state Charged Particle Detectors

S. Tolmachev, SAC2016: 2015 Recommendations & 2016 Progress Report



Recommendation #2

The staff is technically skilled and proficient in their
area of work. We recommend that they continue to
broaden their skills in development and promotion

of scientific research in use of the data

More participation in society meetings and committees

More involvement in university programs and teaching




USTUR/CIRSS Agreement

* Signed on December 10, 2015: academic and scientific
exchange agreement between WSU through the USTUR
and the Central Institute of Radioisotope Sciences and
Safety (CIRSS), Kyushu University (Fukuoka, Japan)

* Purpose: to promote academic exchange and cooperation
in the research and education between two universities
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©

2015 — 2016 Scientific Meeting Presentations

Podium

International Workshop on U, Th, and Pu Sciences (invited)
Georgian National Academy of Sciences Meeting (invited)
Columbia Chapter Health Physics Society Meeting (invited)
143" American Public Health Association Annual Meeting

N N NN

615t Annual Radiobioassay and Radiochemical
Measurements Conference

WSU College of Pharmacy Graduate Research Seminar
615t Annual Meeting of the Health Physics Society

Poster
v Brazilian Graduate Student Conference (BRASCON)
v WSU Graduate and Professional Student Association
Research Exposition
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Academic Activities

* Graduate Committee Member (major advisor): WSU
Pharmaceutical Sciences PhD project

* Advisory Board Member: WSU Graduate Certificate
Program in Radiation Protection

* WSU Department of Environmental Sciences: Internal
and Environmental Dosimetry Class (ENVR SCl 520)

* Visiting Professor: Kyushu University, Central Institute
of Radioisotope Sciences and Safety

* Adjunct Professor: Laval University, Department of
Chemistry
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Recommendation #3

The research data needs and uses needs to
articulated in a formal document in order to match

up with data gaps in the data base and prioritization
of future analyses




Current Radiochemical Analysis Priorities

* New donations
* Intact - no tissues were analyzed

* Incomplete - only few tissues were analyzed (‘survey’)

Whole-body donations Partial-body donations

8/1/15: 301 10 (3%)
8/1/15: 42 4 (9%)

265 (88%)

B Intact ™ Incomplete m Complete W Intact Incomplete ® Complete

S. Tolmachev, SAC2015: 2014 Recommendations & 2015 Progress Report



Study Groups

* Refractory PuO2 inhalation: 22 cases

* Soluble plutonium (UPPU): 12 (26) cases

* Plutonium in wound: 14 cases

* Plutonium-238 biokinetics: 9 cases

* Actinide decorporation therapy: 13 cases

* Plutonium distribution in skeleton: 30 cases
* Uranium nano-particles in brain: 1 case

* Uranium in women: 3 cases

* Beryllium in human: 6 cases
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Future Case Prioritization

* Intact partial-body: 0702 (2006), 0695 (2008), 0771
(2008), 0521 (2010); 0410 (2016)

* Refractory PuO2: 0407 (WB, 2008) 0443 (PB, 2006)

* Soluble plutonium (UPPU): 0631 (WB, 2011) 0745 (WB,
2005)

* Plutonium in wound: 0334 (PB, 2004), 0740 (WB, 2010),
0958 (PB, 2009)

 Decorporation therapy: 0303 (WB, 2008), 0407 (WB,
2008), 0846 (WB, 2008), 0733 (PB, 2003)
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Recommendation #4

The use of the data collected in the Registries to
support dosimetric research be captured formally in
the goals and purposes of the USTUR




Recommendation #5

Make use of WSU’s public affairs office to publicize
USTUR accomplishments and human interest stories
relative to advancing the mission to improve
radiation protection




WSU Tri-Cities

* Maegan Murray, Public relations/communication coordinator,
one day visit: WSUTC website, and WSU News

e USTUR Research:

WASHINGTON STATE
UNI\«'ERSIW ABOUT
-

ADMISSIONS ACADEMICS RESEARCH COMMUNITY Q

TRI-CITIES

search

‘ TRI'CITIES ABOUT ADMISSIONS ACADEMICS RESEARCH COMMUNITY Q

United States Transuranium & Uranium
Registries

The United States Transuranium & Uranium Registries (USTUR) is a research program

that studies actinide elements deposited within the human body - in persons with

measurable, documented exposures to those elements.
The Registries are operated by the Washington State University (WSU) College of
Pharmacy, with administrative offices and laboratory facilities in Richland, Washington.

https:/[tricities.wsu.edu/research
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2016 Health Physics Newsletter

* March Issue: R. E. Toohey, SAC Chair
* May Issue: J. Y. Zhou, DOE and S.Y. Tolmachev, USTUR Director
 July Issue: R. L. Kathren, USTUR Director (Retired)

Health Physics News

March 2016

Health Physics News

May 2016 Heaitlr Physics News

2016 HPS Annual Meeting
17-21 July 2016, Spokane, Washington

61 Health Physics Society Meeting

Program Update

Chris Shaw and Jack Kraus, Program Committee, Spokane Task
Farce

The Program Committee ig busy working an putting logether
the 61 Annual Meeting of the Health Physics Society (HPS)
to be held 17-21 July in Spokane, Washingten. In addition to
the plenary and regular sessions, we currently have 13 special
sessions planned, same of which are.

+ Environmental Racon

+ MNational Emission Standards for Hazardous Alr Pallutants—Airborne Radionuclides

+ Academic, Industrial, Research Radiation Safety

- The Untted States Transuranium and Uranium Registries Study (see below).

+ Sealed Source Decommissioning and Disposal

We are also pleased to annaunce that we will be featuring a NORMTENORM Industry Day for
those interasted in naturally occurring radioactive materialsitechnolagically enhanced naturally oc-
curring radioactive material issues, which will be covered in the registration fee for the meeting.

The Program Commitiee is lonking forward to seeing all of you at the meeting in Spokane.

Special Session: Learning From Plutonium and Uranium Workers
R.E. Toohey. CHE, PhD. Char, USTUR Scientfic Advisory Committes

Lacated in Richland, Washingtan, the United States Transuranium and Uranium Registries (US-
TUR} will celebrate its 507 anniversary with a special session at the 2016 Health Priysics Society
(HPS) Annual Meeting in Spokane.

Although mary health physicists may have at least heard of the USTUR, relatively few are familiar
with its programs and histery of significant contributions to the sciense underlying internal radiation
dasimetry. Studies of plutonium in human tissues obtained at autopsy began as early as 1948 at
Hanfard, Los Alamoes, and Rocky Flats. The idea of a natienal plutenium registry was discussed ata
meeting at Racky Flats in July 1986 and at another meeting at Hanfard in May 1967,

In August 1968 the Matianal Pluto-
nium Registry was established at
the Henford Environmental Health
Foundation (HEHF) by the U.S.
Atornic Energy Commission with the
gozlto ensure that the most compre-
hensive information an workers' ex-
posure to plutanium and other toxi-
cants was collected and retained in
one place. Tenyears later, the United
At the USTURINHRTR laboratory facility, left to right: Sergei Sares Uranium Regisiry was estad-
Tolmashev (USTUR), Abel Gonzales {International Commis- lished at HEHF and subsequertly
sion on Radiological Protection, retired), Ludwig Feinende- the National Plutonium Registry was
gen, Maia Avtandilashvill (USTUR), William Morgan (Pacific renamed the MNational Transuranium
Northwest National Laboratory [PNNL]), Tony Brooks (PNNL/ Registry to reflect growing inter-

i 1 State Uni ): and George (USTUR) est and research in cther actinides
Pholo courtesy of USTUR such as americium. In 1987 the two

session covers Category 1, 2, and 3 RSS removal and also addresses the need for decommissian-
ing of depleted uranium shielding, if it was used in an R3S device. As time allows during and after
the Tuesday-morning special sessian, the pans| members can help with any specific questions yau
may hawve about planning for the successiul decommissioning and disposal of your RSS.

Topics of other infarmative and inleresting special sessions will include the US. Transuranium and
Uranium Registries (USTUR); environmental radon, Mational Emission Standards for Hazardous
Air Pallulants {(MESHAPIRADAIR, Academic, Industrial, Research Radiation Safety (AIRRS) Szc-
tion; Muclear Weapons (American Academy of Health Physies); and many more. Loak for anather
special session to be highlighted in the June issue of Health Physics Alews]

Onece again we will have a full day of general sessions going through Thursday, thanks to all of the
high-quality technical abstracts that were submitted. Plan to stay in Spokane through Thursday
to ensure that you get to see all of the informative and interesting general sessions on topics like
medical health physics, emergency response, and homeland security. For a full list of evenything
planned for Thursday, please see the online program. Thanks to all of these wha submitted ab-
stracts or supported those who did—it is the members of the HPS and everything that you do that
allows us to cantinue to have great and successiul meetings. See you all in July!

USTUR Special Session
Five-Decade Follow-Up of Plutonium and Uranium Workers

Jdoey Y. Zhou, Program Manager, U.S. Deparfment of Enevgy
Serge ¥, Tolmache, Director, USTUR

The U8 Transuranium and Uranium Registries (USTUR) is & fecgeral-grant program funded by the
U3, Departmert of Energy (DOE) Cffice of Health and Safety. Since 1992 the USTUR has been
aperated by the College of Pharmacy at Washington State University end loccated in Richland,
Washington. The USTUR and the associated National Human Radiobiology Tissue Repasitory are
unigue resources workdwide for the compi study of the biokinetics and intermal dosimetry
af actinide elemerts in the human body. Postmortemn measurements of actinides in donated tis-
sues are linked with expesure records, work and medical histories, industrial hygiene records, and
bicassay data

On 19 July the B1* Annual Meeting of the Health Physics Society {HPS) will feature the one-day
special session "USTUR: Five-Decade Follow-Up of Plutonium and Uranium YWorkers.” The sessian
starts with a keynote address by Ronald Kathren, "The USTUR: Where We Have Bzen and YWhere
Wz Are Gaing," followed by Gene Carbaugh with "The Atomic Man: Case Study of the Largest Re-
corded “'Am Deposition in @ Human " This sessicnwill be chaired by Patricia R. Waorthingtan {DOE).

The marning technical session will present five talks highlighting internal research by USTUR scien-
tists. This session will be cochaired by Caral Iddins (Radiation Emergency Assistance CentenTrain-
ing Site) and Dunstana Melo (Lovelace Respiratory Research Institute). The afternocn technical
session features five selected USTUR collaborative studies represented oy speakers from Germa-
ny, Spain, the United Kingdom. and the United States
This session will be cochaired by 1saf Al-MNabulsi (DOE)
and Ray Guilmette [Ray Guilmette and Associates)
The special session ends with a rounctable discussion.
It will be led by four farmer USTUR directors—Bryce
Breitenstzin, Jr. (1976-1982), Margery Swirt (1982
1669), Renald Kathren {1955-1998), and Ronald Filipy
(1909-2005)—and by Jim Mclnroy, wha was in charge
of USTUR radiechemistry work from 1875 to 1882, The
roundtable will be cachaired by Dick Tochey (M.H. Chew
& Associates) and Sergel Telmachey (USTUR)

The USTUR special sessionwill be published in a spe-
cial issue of the Healih Fhysics Joumal This will be
the fifth special issue of Health Fhysics to foous on

Spokane gondolas
Phota courtesy of Gene Carbaugh

‘With the great plenary sessionthat has been planned to Kick the meeting off, the impressive lineup
of special sessions, and all of the great general sessions to follow, don't forget about the Techno-
logically Enhanced Nawrally Ceeurring Radioactive Material (TENORM) Industry Day and poster
session! You do nat want to miss anything that will be going on at this year's annual meeting in Spo-
kane; there is something for everyone, so if you haver't registered yet, what are you waiting far?

Find all of the up-lo-date meeting information you need in tha meetings section of the HPS website
taday. We loak forward to seeing you all in Spakane in July!

A Little More on the Special USTUR Session
Renaid L. Kafhren, CHP

0On 18 July, the 619 Annual Meeting of the Health Physics Society (HPS) will feature the one-day
special session “USTUR: Five-Decade Faollow-Up of Plutonium and Uranium Workers * As the in-
vited keynote speaker {"The USTUR: VWhere We Have Been and Where We Are Going?") far this
special session. | was asked to say a few wards in these pages, adding to Dick Toochey's excellent
item in the March issue of Health Physics Mews (page 18) describing the session. Dick knows the
United States Transuranium and Uranium Registries (USTUR) well, having the unique distinction
af serving as a member of the USTUR Scientific Advisory Cammittes (indeed he 1s now the current
chair) and as a member of the USTUR staff.

In many respecls, the registries were a natural if not unique oulgrowth of the discovery of plutanium
by Glenn Seabarg who cancluded on 25 February 1941, on the basis of extensive testing, that the
alpha radivactivity in the sample they had bombarded was auributable w a new element with atom-
ic number 24, Element 24, soon named plutonium, was nat found in nature and thus there was no
prior human experience wilh it, Bul fram the outsel, thers was concern about its radiotoxicity, and
animal studies were quickly instituted. Initially, the radiotoxicity was inferred from thesa studies and
by comparison with what was known from the tragic expenience of the radium dial panters. But ani-
mals are not humans, and there are important anatomical and physiclogical differences that bear
an the establishment of appropriate safety measuras and pratection standards for plutanium, It is
assential to validate the applicability of the animal data ta the develapment of protection standards
for humans. But human experimentation is, af course, not an option, and experience available from
plutanium warkers is very limilad and woefully incomplete

Hence, the Plutonium Registry was created as a unique postmariem autopsy research program.
Persons working with plutonium were invited 1o participate by voluntearing for an autopsy aftar
death, which wauld involve donation of tissues for radiochemical analysis of their plutonium and
americium content, We are beneficiaries of those generaus volunteers who freely gave tissue do-
nations through autopsy at the close of their natural lives, and ta them we owe a great debt of grati-
tude, The information thus gained enabled the registry 1o exarnine the relationship of the causes
of death in plutonium workers to the amount of
plutonium in thair tissues and, most importantly,
w study the postmonem distribution of plutani-
um in the tissues of the badies of parsons who
had worked with plutonium, These data. alang
with coccupaticnal and health histories and espa-
cially expasure data obtaned durnng life, where
available, provided a basis for detarmining the
validity of the largely animal-study-based safsty
standards for both plutonium and its associated
daughter products. Cwer the years, the registrias
added uranium and the radioactive contrast me-
dium Thorolrast to ils study protocol

How and what was accomplished, how well the
job was done, and the significance for operational

The Spokane University District
Phata courtesy of Spakane Intematianal Airpoart

Health Physics Society 18
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Recommendation #6

Collaboration with the ORNL Center for Radiation
Protection Knowledge is recommended for
developing data use priorities




Recommendation #7

We recommend a status report on National
Death Index Information Request




National Death Index

NDI data: to determine vital status of HEHF Registrants

If vital status is established via NDI, any records (e.g. medical,
exposure) subsequently obtained would be considered
“followback”

NDI requests must be renewed every 5 years. If they aren’t, all
NDI data and followback must be deleted/destroyed

Therefore, we are considering other options for determining
vital status

S. Tolmachev, SAC2016: 2015 Recommendations & 2016 Progress Report




Recommendation #8

Research topics presented be put in a form of
hypotheses and in a way to demonstrated progress

toward the mission




Recommendation #9

Booths at conferences that display inventories of
tissues is recommended to spur data use for
research purposes




NHRTR Display Inventory

The USTUR Tissue Collection:
Collaborative research opportunities

National Human Radiobiology Tissue
Repository: What materials are available?

The NHRTR holds more than 10,000 tissue samples from 42 whole- and

U.S. Transuranium and
106 partial-body USTUR donors. Tissues are vacuum packed and stored

Uranium Registries

USTUR tissue samples were obtained from
voluntary donors who were exposed to plu-
tonium, uranium, or americium. USTUR do-
nors authorized the Registries to obtain their
individual medical and radiation exposure
records for research purposes and to collect
tissue sample posthumously. This collection
includes frozen and formalinfixed tissues,
tissue blocks, histological slides, and acid
solutions.

Spléeen mu
sz Sall Intestin
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Hand an __pqt.Bohes lenm

1L nes-

iﬁlaqueR VBI’tEHﬁAETES"S
--“""e-::.s:MuscLESklll'

Brain™
e

Approximately half of USTUR tissues and acid solutions
are skeletal samples.

Investigators may request, in
writing, samples for legitimate
research purposes.

Argonne National Laboratory

The Argonne National Labora- 1

tory (ANL) collection consists of _. .
samples acquired from the ter- ° 4:3
minated Radium Worker study ?Ql
at ANL. It includes samples

from radium dial painters, the historical plu-
tonium injection studies, as well as artifacts
such as radium paint, watch dials, Radithor,
and Thorotrast. Tissue samples include fro-
zen (-30 and -70° C), dried and plastic em-
bedded specimens. The collection also con-
tains histological slides from the radium
studies.

Los Alamos Sdientific
Laboratory
This collection consists of acid-dissolved tis-
sues from the U.S. general population. The

samples were collected by Los Alamos Sci-
entific Laboratory between 1968 and 1975.

NHRTR Facility

frozen at -30° C.

Available USTUR Tissues

Type of Tissue # Cases? # Samples

Alimentary Tract 86 340
Circulatory 119 319
Fat/Muscle/Skin 97 1,924
Finger/Toenails 54 136
Genital 107 173
Glands 109 316
Hair 30 31
Hepatic 216
Lymphatic 281
Nervous < 277
Respiratory 189
Skeletal 3: 4,301
Tracheobronchial 100
Tumor : 15
Urinary - 214
Other 21 24

INumber of Registrant donations for which we have the specified type of tissue.

Imges downloddied from Flosids Canter for Initructionsl Technotogy (FCIT), Witpfi e usd adwichpa g allenien 760-human-anat my
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Recommendation #10

Website address the process for gaining access to
tissues




Russian Radiobiology Human Tissue Repository

* RHTR: http://rhtr.subi.su/
v" Tissues from 1,898 individuals: 989 (autopsy) and 909 (biopsy)
v" Application for biomaterial
v" Approval procedure

v" Joint Coordinating Committee for Radiation Research - Project
2.8 “Mayak Worker Tissue Repository”

Russian Radiobiology
Human Tissue Repository

Overview ¥ | Repositories ~ | Criteria selection of samples Contact Information Application ¥ | Publications Settings v |

The application for biomaterial ABOUT THE REPOSITORY

The Russian Radiobiology Human Tissue Repository (RHTR), established in 1998, is located in the Southemn Urald Approval pmc-—-dury ral Medical- Biological Agency (FMBA) in Ozyorsk, Chelyabinsk Region, Russian Federation. The RHTR is a repository of over 260000 biospecimens from 8100 individuals collected
from 1951-present. Biospecimens come from workers at the Mayak Production Association (Mayak PA) who welSCoapoeet t0 0 i 2raiia and/or extemal gamma radiation. The RHTR alsa houses collections of biospecimens from the offspring of Mayak PA workers, and from residents of Ozyorsk, who while never
employed at the Mayak PA, have been exposed to elevated levels of radiation due to residence in the vicnity of the Mayak PA. Ths RHTR Was eslzbllshed under a joint scientific research agreement between the governments of the Russian Federation and the United States in cooperation on research of radiation health effects
for the purpose of minimzing the consegquences of radioactive exposures.

The samples collected by the RHTR are processed into a wide range of biospecimens using standardized lboratory technigues and quality control practices. The types of biospecimens include:
® Tumor and non-tumor autopsy tissues
® Surgical/biopsy tissues
® Blood and blood components
® Genetic material (DNA)
® Induced sputum cel suspensions, buccal cells, saliva, formalin-fixed paraffin-embedded (FFPE) tissue and other biological material

Importantly, sample information for all repository registrants, including complete dosimetric and exposure histories for Mayak PA workers, occupational, medical and demographic data are available and stored in electronic databases. In addition, samples are identified by individual barcoded labels.

RHTR BIOREPOSITORIES:

Biorepository of Autopsy Tissues

Contains soft tissue specimens (cerebrum; internal, reproductive, and endocrine organs; blood-forming/lymphoid tissues, etc.) and bene tissues sampled at autopsy from more than 975 workers of the Mayzk PA, who died from 1951-2015. Tissues are fixed in formalin, alcohol, paraffin blocks, and slides.
Biorepository of Surgical/Biopsy Tissues

The tissues were collected at surgical interventions and,/or diagnostic biopsy fram more than 860 individuals. Tissue specimens are frozen immediately after the collection and stored in freezers at -75°C to -80°C. Biospecimens are stored in formalin, paraffin blocks and slides.

Biorepository of Blood and Blood Components

Contains different cells types (suspensions of leukocytes, lymphocytes, EBV immortalzed B-lymphocytes, erythrocytes) and whole blood, plasma and serum from 6000 individuals. These biospecimens are stored at -75°C to -80°C.

Biorepository of Genetic Biospecimens from individuals exposed to radiation

Contains DNA from Mayak PA workers and Ozersk citizens without contact with radiation (more than 4500 individuals) and their offsprings of 1st and 2nd generations (450 individuals, 220 family trios, 45 family duos, 169 families). These biospecimens are stored at -80°C. A subset of DMAs are aliguotted in TE buffer or in deionized
water are stored at -80°C or 96°C -ethyl (storage at -20°C).

Biorepository of Other Tissues (cells and supernatant of induced sputum, saliva and buccal cells;

Contains sputum cell suspensions, supematant, and slides for immunocytochemical and morphological analyses (217 individuals), suspensions of buccal cell epithelium (1493 individuals), and native saliva specimens (103 individuals). These biospecimens are stored at -80°C. Histological specimens are stored at room temperature.
ology Human Tissue Repositol
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RHTR: On-line Tissue Request

Russian Radiobiology
Human Tissue Repository

I
: Information Application + | Publications Settings v

Autopsy tissues
[ surgical/biopsy tissues
[ Blood and its components

Autopsy tissues

Tissue type
Prirmary tumor
Metastases to lwmph nodes
Metastases to other organs

OO0

Formalin-ficed tissues
Paraffin blocks

Slides

70% ethyl

ooo®

Choose scope of the samples

(@ Mayak PA workers
() Residents of Ozyorsk, who have been exposed to elevated levels of radiation due to residence in the vicinity of the Mayak PA
() Residents of Ozyorsk, who were never employed at the Mayak PA

ICD-10 Code: I:I Histology: | Mot important v| Organ: | Mot important ~
sex: OM OF @ ot important Age: from: I:Itﬂil:l smoker: O ves O No @ Not important
Work place
Reactors []
Accumulated dose of gamma — exposure, Gy: | Mot important v| Radiochermical []
Pu - 239 body burden, kBq: | Mot important v| Plutonium [
Other [
Submit
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2016 Activities Brief Overview




50th Anniversary Events

* 2015 Request of funding: $30,000 (funded in 2016)

DOE sponsored activities:

* HPS special session on USTUR’s research (2016)
* USTUR booth at the HPS (2016)

* Special issue of Health Physics journal (2017)

* Book of USTUR publications: 1994 — 2017 (2018)
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Research Activities

Actinide Biokinetic Modeling and Dosimetry

Chelation Therapy Modeling

Radiation Biomarkers

* Quantitative Microdosimetry *W/

. . Pacific Northwest
e Be ryl [ um in Human NATIONAL L ABORATORY

&
I B2 curapos 0YoHEo

ST o

¥ UNIVERSITE Public Health
Karlsruhe Institute of Technology

. il LAVAL England

Research Institute

e Actinide Nanoparticles LovelaceRespiratoryI
lovelte.
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Work for Others: JCCRER/PNNL

USTURH

February 4

Case 0407: Refractory Plutonium Distribution in the Upper

Airways of the Human Respiratory Tract

Work performed under PNNL/JCCRER Award No 227795
Prepared by S. Y. Tolmachev and tandilashvili

US Transuranium and Uranium Registries

College of

€ Pharmacy

WASHINGTON STATE UNIVERSITY

* Bound Plutonium Study - Part 3: USTUR Case 0407

Summary

This technical report summarizes analytical work methodology and findings obtained by the United States
Transuranium and Uranium Registries (USTUR) from a USTUR whole-body donor - Case 0407 under the agreement
with the Pacific Northwest National Laboratory (PNNL, Richland, WA) as part of the DOE Project 2.4 Mayak Worker
Dose Reconstruction, of the Joint Coordinating Committee on Radiation Effects Research (JCCRER) collaboration.

The distribution of plutonium activity concentration in lung tissues from a USTUR whole-body donor occupationally
exposed torefractory, ‘high fired’ form of plutonium was investigated in this study. The results of this work provide
key information on the extent of insoluble plutenium distribution in the upper airways of the human respiratory
tract for PNNL/JCCRER project, Award No 227795 under Master Agreement No 193788, Total budget value: $25,000.
Grant duration: October 1, 2014 — September 30, 2015. This report is the single deliverable to the PNNL and is the
end point of this work.

Case Selection

For this study, a USTUR whole-body donor (Registrant) - Case 0407 (died 2008) was selected by USTUR personnel
based on Registrant’s employment history, radiation exposure records, and bioassay data.

Employment and Exposure History

USTUR whole-body doner, Case 0407, was employed as an inspector at a nuclear defense facility over a period of
17 years. He performed his professional duties in the plutonium processing area in the 1960s. A detailed histery and
biokinetic modeling of this case were described elsewhere (Avtandilashvill et al., 2012; Avtandilashvili et al., 2013).

This worker’s major inhalation intake of refractory plutonium aerosols resulted from the plutonium glove-box fire
accident (Mann and Kirchner, 1967). The ‘high fired” PuO, particles were generated at a temperature of ~1,800°C.
Measured median particle size was 0.32 pm with geometric standard deviation of 1.83.

This individual was the second highest exposed of the 23 USTUR Registrants who were involved in this accident,
During the fire, he was located in the area with plutonium air concentration of >1,500 Bq m~ without wearing a
respirator. Inftial plutonium deposition in the lungs was measured at ~15 kBq. This individual was treated with Ca-
DTPA immediately after the accident. However, the chelation treatment was found to be ineffective and
discontinued after 5 days. Following the accident, this individual was re-assigned to non-plutonfum work, and
received no further plutonium intakes.

A total of 48 urine samples from this worker was analyzed for gross alpha, plutonium, americium, and uranium
from the 1950s through the 1970s. No detectable plutonium activity was measured in urine samples submitted prior
to the fire accident. A total of 30 plutonium urfnalysis results were obtained after the accident. Of these, 15 were
greater than the contemporary minimum detectable activity (MDA). Plutonium activity in the 24-hr urine samples
collected over a period of three months following the accident decreased from 1.6 Bq on day 1to 0.003 Bqon day
63. Urinary excretion during this period was likely still enhanced by the chelation treatment, Of the remaining 19
measurements, conducted over the period of 15 years, only five indicated plutonium activity above the MDA, The
average urinary excretion rate was approximately 0.005 + 0.004 Bq d™.
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Tissue Request: University of Cincinnati

* PhD project: Microdosimetry Analysis of Alpha Particle in Human Tissue
by Conventional Histo-Autoradiography

* Tissues: liver, kidney, spleen and heart
* (Case 1053: medical exposure to thorium
» USTUR: histology slide preparation ($1,500)
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Data Request: Los Alamos National Laboratory

* Project: development of actinide chelation model (G. Miller,
L. Bertelli, and J. Klumpp)

* USTUR Case 0269 data: information on incidents, bioassay
data, information on DTPA treatment, and post mortem
issue radiochemistry analysis results
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Accepting Registrant Donations
Stacey L. McComish & Margo D. Bedell




Registrant Donations

&
d

family members

\

e

hree Registrant A
eaths reported by

One status changed to ‘Inactive’

Family did no know that organs would be
collected, expected only autopsy (0684)
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Registrant Statistics

Living (50) + Deceased (352) = 402

y = M Partial-Body m

5 B Whole-Body m

Special

Inactive Registrants: 477
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Health Physics Database

Maia Avtandilashvili

M. Avtandilashvili. Health Physics Database Progress Report




Health Physics Database: Status 2016

* Whole-body: 43 (Completed) Partial-Body: 303

Total: 346

B Complete B Incomplete

m Complete ™ Incomplete
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National Human Radiobiological
Tissue Repository (NHRTR)

Florencio Martinez, Diana McGlynn, Katherine
Banks, Elizabeth Gage, Ryan Ashley, Ryan Blake,
Michael Funk & Stacey L. McComish

S.L. McComish. USTUR Registrant Statistics and NHRTR




In-house Radiochemistry
Elizabeth M. Thomas & George Tabatadze




Tissue Radiochemical Analysis 2013 — 2016

H2013

2014
MW 2015
W 2016

Analyzed
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o

2015 — 2016 Donation Analysis Progress: Whole-Body

8/1/15: 42 4(9%)

25 (60%) v 7/1/16: 43 1(2%)
B Intact = Incomplete ® Complete 25 (58%) \ ‘

B Intact = Incomplete m Complete

S. Tolmachev, SAC2016: 2015 Recommendations & 2016 Progress Report



o

2015 — 2016 Donation Analysis Progress: Partial-Body

8/1/15: 301 10 (3%)

7/1/16: 303 5 (1%)
265 (88%)

M Intact Incomplete ® Complete

B Intact = Incomplete m Complete

S. Tolmachev, SAC2016: 2015 Recommendations & 2016 Progress Report



Publications 2016

* Full-Paper

v" Japanese Journal of Health Physics 1

v" Radiation Protection Dosimetry (0.913) 5
* Editorial

v" Health Physics News 3
* Abstract

v" Health Physics (1.271) 9
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Number of Publications

20

Publications 1967 — 2016

A B
:Total:198‘

15

B HEHF: 45
B RLK: 88

B REF: 29
B ACJ: 9
B SYT: 27

104

]

1968 1976 1984 1992 2000 2008 2016

Year
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Citations 1980 — 2016

* ResearcherlD: [-1056-2013

* Platform: Web of Science

* Peer-reviewed publications: 198
* (Cited articles: 165

* Times cited: 2,447

* Average citations: 14.8

* h-index: 27

Citations

Year
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Professional Services

* Advisory Board: Herbert M. Parker Foundation
* Technical Board: Kyushu Environmental Evaluation Association (Japan)

e Editorial Board
v Austin Biometrics and Biostatistics
v Japanese Journal of Health Physics

* Professional Committee: Health Physics Society International
Collaboration

* Professional Society
v Health Physics Society
v Radiation Research Society
v European Radiation Dosimetry (EURADOS) WG-7 on Internal Dosimetry

* Ad-hoc Review
v PLOS One (3.057)
v Radiation Protection Dosimetry (0.894)
v SpringerPlus (0.982)
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Student Awards

* 2016 Health Physics Society Travel Grant
v free meeting registration

v complimentary hotel room

v funds to assist in travel to the annual meeting

* 2016 Columbia Chapter Health Physics Society
Scholarship: $1,000
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