
The American Nuclear Energy 
Symposium 2004

Panel Discussion

Isotope Production in Light of 
Increasing Demand

Isotope Production in Light of 
Increasing Demand

Brad Patton
Oak Ridge National Laboratory

October 5, 2004



2

American Nuclear Society (ANS) Special 
Committee on Isotope Assurance

Established June 2003

• The committee identified a number of issues with the 
present U.S. isotope supply system
• Dependence on non-U.S. suppliers is not being 

systematically addressed
• R&D isotopes at reasonable prices are not available 

due to declining resources and isotope production and 
future isotope applications are being impacted

• Lack of infrastructure support for aging production 
facilities have resulted in a loss of capability to produce 
isotopes

• Decline in nuclear and radiochemistry education is not 
being addressed
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Radioisotopes for R&D Applications 
Major Supply Challenge

• There is an increase in demand for radioisotopes for 
R&D applications and clinical trials

• These radioisotopes are critically needed to 
advance radioisotope use, but are only 
needed in small quantities and have 
uncertain future demand

• Reactor produced  radioisotopes 
for R&D and clinical trials are the 
most challenging to supply 
because of the large investment 
of resources (facilities and 
personnel)
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Radioisotopes for R&D Applications 
Major Supply Challenge (cont)

• Many reactor produced radioisotopes require enriched 
target material, high flux reactors, and hot cells for 
processing.  Personnel involved must be very 
experienced to identify 
one-of-a-kind 
techniques for target 
fabrication, reactor 
irradiation, and 
chemical processing 
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Facilities for R&D Isotope 
Production 

• The U.S. electromagnetic stable isotope enrichment 
facility for providing highly enriched isotopes for targets 
is now in standby

• Many isotope reactors
have been shutdown. 
Major remaining U.S.
reactors are:
• Advanced Test Reactor
• High Flux Isotope Reactor
• Missouri University

Research Reactor
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Facilities for R&D Isotope 
Production (cont)

• Hot cells for processing 
radioisotopes are aging 

• Generally facilities for specialty 
isotope production are declining and 
no backup capability is available 
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Essential Element of Viable 
National Isotope Program

Support for
Existing

Infrastructure

Support for
Existing

Infrastructure

Planning for Future
Needs to Sustain

Capabilities

Ideas for New 
Applications Isotope Production and Isotope Production and 

Applications R&DApplications R&D

Production of Isotopes to Production of Isotopes to 
Support Applications Support Applications 

DevelopmentDevelopment

New Isotope Technologies New Isotope Technologies 
in U.S. Economyin U.S. Economy

Market Assessments and Market Assessments and 
Isotope DistributionsIsotope Distributions

Aggressive Program to Aggressive Program to 
Privatize Isotope Production Privatize Isotope Production 

for Mature Applicationsfor Mature Applications

Commercial Isotope Commercial Isotope 
Production and DistributionProduction and Distribution
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Back-Up Slides
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High Flux Isotope Reactor (HFIR)
is a Unique Scientific Facility

• Versatile 100-MW (currently operating at 85 MW) reactor
– Highest thermal flux in world (1013 – 2 x 1015 neutrons/s • cm2)
– Isotope production

(medical and industrial)
– Neutron scattering research
– Materials research
– Transplutonium isotope

production
– Materials irradiation
– Neutron activation analyses
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Highlight Committee Recommendation

• Establish a program organized to meet the national 
needs for isotopes with the stewardship for the national 
resource of materials

• Establish an organization to provide effective delivery 
of products and services

• Establish a national advisory committee to assist the 
program director on R&D, production, and education 
programs

• Establish a mechanism to foster partnerships with 
R&D, medical, and industrial users to assess isotope 
needs and transfer technologies to accelerate 
applications
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Highlight Committee Recommendation
(cont)

• Establish a capacity to produce a diverse supply of 
stable and radioactive isotopes and provide 
infrastructure stewardship to ensure continued viability 
of the capacity

• Invest in R&D to improve isotope production, 
processing, and utilization with a focus on isotope 
applications not being supported by other government 
programs

• Establish an education and training program to ensure 
that the next generation of nuclear and radiochemists
are trained and available to support the nation’s needs


