
Introductory Comments for the Inaugural Pat Durbin 
Memorial Lecture 

Kenneth N. Raymond
Glenn T. Seaborg Center, Chemical Sciences Division

Lawrence Berkeley National Laboratory, Berkeley, CA 94720 USA

April 13, 2010



April 7, 1927 –

 

March 5, 2009

• NCRP's

 

31st Lauriston

 

S. Taylor Lecturer, 2007 

Selected for the Taylor lectureship, the 
NCRP's

 

highest award, for her scientific 
contributions to the field of actinide 
chemistry and biology, her commitment to 
radiation protection, and her 50 years of 
service to the NCRP. 

• Fellow of the Health Physics Society, 1985

• Health Physics Society Scientific Achievement 
Award, 1984

Patricia W. Durbin



Pat's Oral History

http://content.cdlib.org/view?docId=kt3s2004wc&brand=calisphere&doc.view=entire_text



Pat's Background



Pat starts at Berkeley



Pat and Crocker Lab



[Pat later married James Heavey, who brought to the marriage four children from a previous marriage 
(Loanne Slapar, James Heavey, Kevin Heavey and Kerry Sundberg), and with Jim bore her daughter 
Lenore Heavey. And when asked  "What about being a scientist and a mother and a wife?" 

Pat and Family Life



Employment
1995–† Senior Scientist, Actinide Chemistry Group, Chemical Sciences Division, LBNL
1991–1995 Senior Scientist (retired), Research Medicine and Radiation Biophysics Div., LBNL
1978–1991 Staff Senior Physiologist, Biology & Medicine, LBNL
1953–1978 Physiologist, Biology Medicine Division, LBNL

Other Experience and Professional Memberships
1956–present National Council on Radiation Protection 
1993–present Honorary Council Member 
1998–present Comm. 57-17 on Radionuclide Dosimetry Models for Wounds 
1977–1993 Council Member 
1985–1991 Comm. 57-12 on Metabolism and Effects of 90Sr  
1977–1985 Comm. 57 on Internal Dose 
1956–present National Council on Radiation Protection 
1969–1976 Comm. 30 on Physical and Biological Properties of Radionuclides 
1956–1969 Comm. II on Internal Dose 
1976–1985 National Academy of Sciences, National Research Council 
1977–1989 U.S. Transuranium and Uranium Registries Advisory Committee 
1977–1989 Committee on Dosimetry
1982–1985 Panel on Oak Ridge National Laboratory Wastes 
1979–1981 Committee on Federal Research on The Effects of Ionizing Radiation

Pat and Radiation Biophysics



Pat in 1976, about the time she began her 
collaboration with my research group on 
the development of actinide-specific 
sequestering agents. 

In 1975 the Actinide Group at LBNL began 
under the leadership of Norman Edelstein. 
It brought together Norman and Jerry 
Bucher (previously of the Seaborg 
program), and Andy Streitwieser and me 
from campus. Work on our catechol ligands 
was reported on by Steve Sofen at the 
noontime Actinide group meetings that 
were held every two weeks. Seaborg was a 
frequent attendee. We wrote an LDRD with 
Pat with the goal of making plutonium 
specific sequestering agents, including 
synthesis, thermodynamic evaluation and 
mouse tests.

Pat and Actinide-Specific Sequestering 
Agents



Kenneth Raymond and Andrew Streitwieser 
in 1978, at the celebration of the 10th 
anniversary of the discovery of uranocene 

“Uranocene....”   Editor's Review



• Ferric ion chelators of the microbial world
• High formation constants
• Three common binding groups
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• Modeled after enterobactin, actinide sequestering agents are 
composed of catecholate and HOPO chelating subunits attached to various 
molecular backbones via amide linkages, to match the coordination 
environment of specific actinide ions.

The Siderophore Hypothesis
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Plutonium– Important & Toxic Element

• Strong α-emitting radionuclide, half-life of 24,360 years.

• Radioactivity is 2 x 105 times that of

 

238U.

• The biological effects of inhaled Pu

 

include bone neoplasia, which has 
occurred in animals at dose levels of about 0.01 mCi/g

 

lung.

• A PuO2

 

particle of 1 μm in diameter, weight 6.0 x 10-12

 

g, is a strong 
radiation source (0.012 Bq).  If inhaled it could  give a dose of tens of 
thousands of Gray (100 rad/Gray) to local neighboring tissue (a dose of 10 
Gray to the whole body causes death).

• Annual worldwide production has been estimated to 8,000 kg for the period 
of 1990-2000.

• More than 6000 kg of plutonium have been released to the environment due 
to human activities. 

Gorden, A. E. V. et al, Chem. Rev. 2003, 4207-82



Pu(maltol)4

• Crystallized using evaporation of MeOH/H2

 

O solution; → red clusters
• Almost identical to Ce(maltol)4

 

structure

0.05 x 0.03 x 0.03 mm3



Crystal Structure of Pu(maltol)4

Grown from MeOH/H2 O; I41 /a, Z = 4, R1 = 5.01%

Pu-Ophenolate : 2.279Å

Pu-Ocarbonyl : 2.406 Å 

Bite Angle: 67.77°




HOPO Chelators in Development



Bioshield and RAID Plan Objectives 

The objective of this research is to bring forth 
two new decorporation agents in tandem and 
successfully accelerate their development to pre-

 IND and IND.



2007 Lauriston S. Taylor Lecturer

Pat in April 2008 dancing with Dr. Tom 
Garrett, previously a graduate student with 
whom she worked in the 1980’s, on the 
occasion of an American Chemical Society 
award celebration. She had recently written 
a major review article and another shorter 
review based on her award of the Lauriston 
S. Taylor Lecture which she presented in 
2007, an honor bestowed by the National 
Council on Radiation Protection and 
Measurements. Her lecture entitled “The 
Quest for Therapeutic Actinide Chelators” 
was a summary of much of the research of 
the latter half of her career. She was the 
doyenne of the health physics community 
and, more specifically, of the Lawrence 
Berkeley National Laboratory. 



Inaugural Pat Durbin Memorial 
Lecture

Raymond A. Guilmette, Ph.D., Senior 
Scientist and Director, Center for 
Countermeasures Against Radiation (CCAR), 
Lovelace Respiratory Research Institute, 
Albuquerque NM 

"It's All About the Dose: A History of 
Internal Dosimetry

 
Research"

Dr. Guilmette

 

is an internationally recognized expert in the biokinetics, dosimetry

 

and health effects 
from internally deposited radionuclides in animals and humans.  He was one of the principal 
architects of a wound biokinetic

 

model for NCRP (report 156), which has become the international

 
consensus standard for wound dosimetry

 

from incorporated radionuclides.  He is a past president of 
the Health Physics Society, recipient of the HPS Distinguished Scientific Achievement award (2002), 
and was the G. William Morgan Lecturer at the 2009 HPS annual meeting.

B.S. (Nuclear Engineering) 1968, RPI
M.S. (Environmental Health Science) 1971, NYU, New York
Ph.D. (Radiological Health) 1975, NYU, New York
Postdoctoral Fellow, 1974-1977, ANL (Biological & Medical Research)
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