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My Professional Background
Professor of Chemistry, Research Scientist, Research/Manager, Consultant

1976

University of 
Hawaii: High 
Resolution X-Ray 
Spectroscopy

1976-1986
Professor of  
Chemistry

California 
Polytechnic State 
University: General, 
Analytical and 
Clinical Chemistry

1986-2005
Staff Scientist

LANL: Radioisotope 
Production R&D, 
Generator R&D, 
Team Lead for 
Isotope Production 
Operations

2006-2010
Visiting Professor 

of Chemistry

Willamette 
University:  General, 
Analytical, and 
Radiochemistry

2010-2017
Program Manager for 

Isotope Production R&D

United States 
Department of 
Energy, Office of 
Science, Isotope 
Program.  

Ph. D. 
Analytical/Physical 

Chemistry
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Collaboration Timeline



Collaboration Funding Timeline
DOE/NNSA Initiatives for Proliferation Prevention IPP Grants*

1995 1996
LANL-T2-0193-RU

Develop Capability to 
produce Sr-82for use 
in the Cardiogen
Sr-82/Rb-82 Generator 
using Rb metal targets 
Irradiated at INR

1997
LANL-T3 -0400-RU

Establish the technical 
and logistical capabilities 
to ship Rb metal targets 
irradiated at INR and 
process them at LANL to 
commercially supply 
Sr-82

1998
BNL-T2-0306-RU

Three way 
collaboration among 
BNL, LANL, and INR to 
develop co-production 
of Sr-82,  Pd-103, and 
Ge-68; develop Pd-103 
seed fabrication and a 
Sr-82/Rb-82 generator 
in Russia

1998 -
A successful and cordial 
technical and business 
collaboration between 
the DOE Isotope 
Program and the 
Institute for Nuclear 
Research

LANL-T1-024-RU
LANL-T2-0164-RU
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Commercialize 
electrochemical  
Se-72/As-72 
generator help
develop production
of Se-72  at INR

*US Corporate Sponsor for all grants was Technology Commercialization International (TCI), Albuquerque, New Mexico, USA



Why Strontium-82
Radiochimica Acta 88, 149-155 (2000).

https://imaging.bracco.com/us-en/products/nuclear-
medicine-radiopharmaceuticals/cardiogen-82



Exchange of Visits



LANL Irradiation Facilities—Past and Present
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IPF at LANSCE

• Deflection of 100 MeV proton beam to 
target station

• Irradiates targets while LANSCE operates 
for NNSA/BES

• Commissioned in 2004.



IPF Beamline Development Experiment at INR
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Y-tube experimental work performed by A.V.Feschenko, 
Yu.G.Kalinin, V.L.Serov, A.N.Mirzojan, A.N.Drugakov, 
Yu.V.Kisselev, S.K.Esin, E.S.Nikulin, Russian Academy of 
Sciences, Institute for Nuclear Research.



Several Visits to LANL by INR Team

1995

1997
Hot cells Circa 1987



Albuquerque Journal, April 30, 1997



Several Visits by INR Team to LANL



INR Irradiation Capabilities

• 600 MeV linear proton 
accelerator

• 100 microamp beam 
current

• Irradiation facility at 
160 MeV segment for 
isotope production



Accomplishments



Essential Accomplishments
Sr-82 Supply

• 1998 (January 13):  Squibb manufactures first 
CardioGen generators from Sr-82 produced by 
irradiations at INR; Money began to flow through TCI 
into the Institute per negotiated agreements

• 1998:  Repeated each month from January through 
June

• Assured availability of Sr-82 for generators when no 
other approved source was operating

• In January 1998 began true commercial supply of Sr-82
• From 1998 through October 2003 $1233.4 K went to 

INR (accounted 30% of the Sr-82 supply for Cardiogen)
• INR ultimately shipped 150 Rb metal targets; the last 

one shipped in December, 2017 



Successful IPP Projects per GAO Report 2007



Prototype Target Assembly
Co-production Pd-103, Sr-82, Ge-68

Silver
(Pd-103)

Rubidium
(Sr-82)

Gallium
Ge-68

• IPP funded R&D for co-
production of Sr-82,  Pd-
103, and Ge-68 as 
development of a              
Sr-82/Rb-82 generator 
production in Russia This 
work continued for several 
years after 2003 under on-
going IPP awards for 
collaborations among INR, 
LANL, and BNL .

• INR shipped four gallium 
targets and three silver 
targets to LANL 



Photo Montage



Boris and Friends in New Mexico



Boris/Elena At Albuquerque Dukes (1997)
(In 2003, the team name was changed to the “Isotopes”--https://en.wikipedia.org/wiki/Albuquerque_Isotopes)



Boris Zhuikov Vladimir Kokahnyuk

Nikolai Konyakhin

A Birthday Party 27 Years Ago



International Conferences



Moscow 1995-1997



LANL Radioisotope Team--2003



Conclusion

• The collaboration was a great success
• Accomplished the goal of the NNSA IPP Program to promote 

commercialization of some activities in the Nuclear Science 
Laboratory systems of the Former Soviet Union

• Significantly benefitted both INR and DOE
• And above all for me it was a great pleasure professionally and 

personally to know Dr. Boris Zhuikov.  He is truly my friend
• I believe this collaboration was very providential

PROVIDENTIAL: ”Happening as if through divine purpose.”



Thank You
Большое спасибо
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