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Material Management and Minimization 
Achieving Permanent Threat Reduction by Managing and Minimizing Nuclear Materials 

ω Research Reactor Conversion 

 

ω Mo-99 Program 

ω International Nuclear Material 
Removal and Consolidation 
 

ω International Nuclear Material 
Down-blending 

 

Convert 
 

Convert research reactors and 
isotope production facilities to non-
weapons-usable nuclear material 

both domestically and abroad 

ω HEU and Plutonium Disposition 

 

ω Uranium Supply for Peaceful 

Uses 

Dispose 
 

Dispose of and manage excess 
weapons-useable nuclear material, 
from both domestic stockpiles and 
material returned from abroad, and 

implement the Plutonium 
Management Disposition Agreement 

(PMDA) with Russia 

Remove 
 
Remove or confirm the disposition of 

excess weapons-useable nuclear 
material at civilian facilities across 
the globe and consolidate those 

materials that remain 
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Objective: To accelerate the establishment of reliable supplies of the medical 
isotope molybdenum-99 (Mo-99) produced without highly enriched uranium (HEU) 

ωUnder its HEU minimization mission, NNSA provides assistance to existing isotope 
production facilities to convert from HEU to LEU targets. 

ωbb{!Ωǎ Ƴƛǎǎƛƻƴ ƛƴŎƭǳŘŜǎ supporting the establishment of a reliable U.S. domestic supply of 
Mo-99 produced without the use of HEU. 

INTERNATIONAL 
EFFORTS 

Assisting global Mo-99 
production facilities to 

convert to use LEU targets 

U.S. DOMESTIC 
EFFORTS 

Achieve HEU minimization 

Establish reliable supplies of 
Mo-99 produced without HEU 

Supporting the establishment 
of commercial non-HEU-

based Mo-99 production in 
the United States 

International and Domestic Approaches 
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The American Medical Isotopes Production Act 

ÅAMIPA, enacted on January 2, 2013, is intended to help establish a reliable domestic 
supply of Mo-99 produced without the use of HEU and includes a number of short, 
medium, and long-term actions: 

Å Requires DOE to carry out a technology-neutral program to support projects 
for the production of Mo-99 in the United States without the use of HEU. 

Å awarded under a 50% - 50% cost-share cooperative agreement, per the 
Energy Policy Act; and 

Å limited to $25M in NNSA contributions per project, consistent with the 
OECD-NEA policy guidelines. 

Å Requires annual public participation and NSAC reviews 

Å Requires development assistance for fuels, targets, and manufacturing 
processes 

Å Establishes a Uranium Lease and Take Back program 

Å Requires DOE and NRC to coordinate environmental reviews where practicable 

Å Provides a cutoff in exports of HEU for isotope production in 7 years, with 
possibility for extension in the event of a supply shortage 

Å Requires a number of reports to be submitted to Congress 

4 

http://www.whitehouse.gov/
http://www.whitehouse.gov/
http://www.whitehouse.gov/
http://www.whitehouse.gov/
http://www.whitehouse.gov/


RadioGenixϰ ς NorthStar 99mTc 
Generating System 

NNSA Cooperative Agreements 

NorthStar Medical Radioisotopes has two Cooperative 
Agreements for two different technical approaches to 
producing Mo-ффΦ .ƻǘƘ ǿƻǳƭŘ ǳǎŜ bƻǊǘƘ{ǘŀǊΩǎ wŀŘƛƻDŜƴƛȄ 
generator system. 
 

Neutron Capture Technology:  

 NNSA has awarded a total of $16.1 million to NorthStar to 
develop its neutron capture technology. 
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1n 

100Mo 

High velocity electron from 
a particle accelerator. 

e- 

The electron interacts with 
Mo-100, producing X-rays. 

100Mo 

The photon interacts with 
other Mo-100 nuclei. 

X-ray 99Mo 

The interaction ejects a neutron from 
the Mo-100 nucleus, creating Mo-99. 

 

Accelerator Technology:  

 NNSA has awarded a total of $5.7 million to NorthStar to develop its accelerator-based 

technology. 

98Mo 

1n 

The neutron is captured 
by the Mo-98 nucleus.  

 

99Mo 

The atomic weight of Mo-
98 increases by one and 

becomes Mo-99. 



SHINE Medical Technologies 
Accelerator-Driven LEU Subcritical 

Assembly for Medical Isotope Production  

NNSA Cooperative Agreements 

SHINE Medical Technologies has one cooperative agreement for its fission-based Mo-
99 production technology. The Mo-99 to be produced by SHINE would be able to be 
used in existing generators. 
 

Accelerator with LEU Fission:  

 NNSA has awarded a total of $14 million to Morgridge Institute for Research 
($10.7M) and SHINE Medical Technologies ($3.3M), to develop its accelerator with 
LEU fission technology. 
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Accelerator Driven LEU Fission Based: T(D,nύ Ҧ 235U (n,f) 
 

 

Neutron 

The neutron is captured 
by a Uranium-235 

nucleus.  

Neutrons and fission products are ejected; Mo-99 
is six percent of the fission products produced. 

1n 

99Mo 

Other Fission 
Products 

1n 

235U 

4He 

2H 3H 

Tritium Deuterium 

Deuterium and tritium ions are accelerated to 
produce a fusion reaction, which ejects a neutron. 



U.S. National Laboratories Support 

NNSA makes the expertise of the U.S. National Laboratories 
available to: 
Å Support technical development of each of the Mo-99 

technical pathways 
Å Ensure the expertise at the national laboratories is 

available to support the acceleration of commercial 
projects using non-HEU technologies 
 

All work packages funded by NNSA outside the cooperative 
agreement are public domain, non-proprietary, non-critical-
path activities. 
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U.S. National Laboratories Support 
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