
MURR’s new executive director will lead the highest power univer-
sity-operated nuclear research reactor center in the U.S., a unique 
national resource that brings the power of nuclear fission to bear 
on research and development, education and training, and prod-
ucts and services benefiting millions worldwide. Your leadership 
can fuel tomorrow’s breakthroughs. Join us by applying today at: 
https://research.missouri.edu/MURR_Executive_Director

EXECUTIVE LEADERSHIP OPPORTUNITY IN 2018
 AT A RENOWNED NUCLEAR SCIENCE  

RESEARCH CENTER

https://research.missouri.edu/MURR_Executive_Director


ingenuityingenuity
like no otherlike no other

University of Missouri Research Reactor Center

from out of the blue...

As the largest university-operated nuclear research reactor 
in the US, the University of Missouri Research Reactor 
Center (MURR®) provides research and development, 
education, products and services that directly benefit 
citizens worldwide. We engineer customized solutions for 
leading researchers and biotechnology and pharmaceutical 
companies, conduct a wide range of sensitive analyses and 
enable discoveries, all under the academic umbrella of MU, 
Missouri’s major public research university.

When it comes to nuclear medicine, MURR is truly your 
one-stop shop. We offer unparalleled scientific expertise, 
an extensive research and development track record, 
superior infrastructure and production capabilities, and 
access to resources that can only be found at a nationally 
competitive, global university. MU is designated “Research 
University/Very High” by the Carnegie Foundation for the 
Advancement of Teaching and is one of only 34 public U.S. 
institutions in the Association of American Universities.

How can we partner with you to reach your goals?

Proven reliability
MURR’s reliability is a key factor in ensuring the nation’s 
supply of crucial medical isotopes.

Because of MURR’s innovative R&D and routine 
production, many patients are receiving the 
radiopharmaceuticals they need to diagnose or treat their 
cancer and provide relief from pain. In fact, we are the sole 
U.S. supplier of the active ingredients needed weekly for 
1,000+ patient doses of Quadramet® for bone cancer pain 
and TheraSphere® for liver cancer, both of which were 
developed in collaboration with private companies.

MURR has an enviable history of safe operations due to 
our expert staff and steadfast attention to upgrading and 
renewing physical facilities. This has kept the center’s broad 
range of programs viable and significant.
 

Nuclear medicine  
for a better life 
MURR means more 
… more power, more isotopes, more expertise, more versatility, 
more customization, more discovery, more solutions

Prevention. Diagnosis. Treatment.  

MURR plays a central role in life sciences research at MU, which has 
unique strengths in the areas of human and animal health, food for the 
future and sustainable energy.

Curing Cancer and Other Diseases 
with Radiopharmaceuticals 

 
The University of Missouri Research Reactor 

(MURR®) Center 
 

Years ago it was discovered that radiation could be used to kill cancer cells and in some cases 
even cure the disease. Early work concentrated on the use of external beams of radiation, but it 
became apparent that radiation delivered internally, and aimed precisely, would be more 
effective. The challenge then became how to direct the right amount of radioactivity to the 
target cancer cells while avoiding damage to healthy cells.  For more than 25 years, 
MURR® Center researchers have worked closely with other faculty, industrial and 
governmental researchers to face this challenge head on. 
 
The University of Missouri is the only university in the world to 
have brought three radiopharmaceuticals to market, and the 
MURR Center played a central role in the development and 
supply of two of these.  
 
A physician from Northwestern University has this to say about 
TheraSpheres®, the collaborative product of UMR Professor 
Delbert Day, MURR Center researchers and private industry:   
 “Because TheraSphere® is comprised of small microspheres that 
deliver high dose radiation without plugging up all of the vessels, I 
may be able to treat [my patient] as many times as necessary with TheraSphere®.  His response 
rate is well over 70% with TheraSphere®—as compared to what chemotherapy response rate 
would have been, 4-5 %.  He still works fulltime, golfs, travels, etc.  His quality of life is superb. 
TheraSphere® is the only technology available that is able to treat this patient in this manner.  
There are thousands more patients like him out there.”   
 
Quadramet® relieves the often excruciating pain associated with human 
metastatic bone cancer.  Besides having collaborated to develop the drug 
with private industry, the MURR Center is the nation’s sole supplier of 
its active ingredient, the radioisotope samarium-153.  The drug 
significantly improves the patient’s quality of life, eliminating the need for 
and side effects of morphine or other opiates. 
 
The benefits of the Sm-
153 treatment are even 
greater for animals, 
with one out of every 
seven dogs being 
completely cured.  
MU’s Veterinary 
Hospital routinely uses 
it for dogs and at times 
for horses and cats.  
This collaborative effort is an outstanding example of how translational 
research such as the Vet College’s Comparative Oncology program at MU 
works to advance medical science and improve the quality of life. 

The Bone scan shows Quadramet® 
at work.  The bright spots indicate 
those areas where the 
radiopharmaceutical has attached 
itself to metastatic bone cancers.  
The drug then shrinks the tumors, 
providing welcome pain relief for the 
patient.  Photo courtesy Rob Hill, 
Illuminations Fall 1997 

 
 
 

The MURR® Center 
Materials Science Capabilities 

 
 
 
The rich combination of resources at the MURR® Center makes the research reactor a truly 
national resource for conducting a wide spectrum of materials research.  Radiation can be used to 
characterize or modify materials, and the facility can serve as a technology test bed to monitor 
and safeguard nuclear materials. 
 
A suite of MURR Center neutron scattering instruments and techniques are used to define and 
characterize a wide range of materials.  Neutron diffraction measurements can determine residual 
and applied stress, phase relations, texture, deformation and structure of materials.  Neutron 
reflectometry can be used to investigate the near surface structure of many materials.  MURR 
also has available tools that provide complementary data to neutron studies such as a SQUID 
magnetometer, deep level transient spectroscopy and photoluminescence. 
 
Neutron irradiation can modify materials in both 
beneficial and detrimental ways.  At MURR we 
use neutrons to improve materials, as well as test 
materials that are unavoidably exposed to 
radiation, such as during space flight.  Thermal 
neutrons can be used in transmutation doping of 
electronic materials, making for highly isotropic 
doping, particularly useful in the power 
electronics industry.  In polymers containing 
boron, thermal neutron irradiation can cause 
energetic alpha emission from boron and the 
resulting cross-linking of the polymer. Fast 
neutrons can cause defects in materials, a problem 
for spacecraft electronic memory but actually 
beneficial to certain superconductors. 
 
MURR is being used as a test bed for a materials 
safeguards demonstration system.  The system monitors access points to the facility and 
researchers can integrate into it various radiation diagnostics and detectors.  Tests can be 
conducted to determine the performance of various 
safeguard technologies and techniques. The system 
is an essential component in the development of a 
safeguards technologies graduate certificate 
program at the University. 
 
A recent significant facility development is the 
refurbishment of the MU triple axis spectrometer, 
TRIAX, which has been the most widely used 
instrument at MU.  Many MU graduates who are 
now running instruments at national neutron 
scattering facilities received their training on 
TRIAX. 

The neutron reflectometer (GANS) is fitted with 
modernized motor drivers and interface controlled by 
SPEC two-axis software. 

1513 Research Park Drive  ·   Columbia, MO 65211-3400  ·   +1 573 882 4211  ·   murr.missouri.edu 

CYCLOTRON at the MURR Center . . . A Complementary Capability 

Cyclotrons produce isotopes for positron emission tomography (PET), a diagnostic method with 
broad applications. Some of the very short-lived cyclotron-produced radioisotopes used in PET 
must be administered to the patient very soon after production, so close proximity is key.  

Multiple patient and research programs at the University Hospital 
(serving patients from every county in Missouri), the School of 
Medicine, the College of Veterinary Medicine and other area 
hospitals will benefit. 

An LLC formed between MU and an Ashland, MO 
radiopharmacy (MidAmerica Cyclotron, Inc) has brought a 
cyclotron radioisotope/ radiotracer production facility (lower 
right) to the MURR Center to benefit mid-Missouri programs and 
expand the range of radioisotopes the Center can provide. 

For years Mid-America Isotopes (MAI), Inc. radiopharmacists have been training MU nuclear 
medicine students in radiopharmaceutical preparation, quality control procedures, radiation 
safety, and various other nuclear medicine procedures.  Now Essential Isotopes, LLC is 
compounding, manufacturing and distributing various radioisotopes, radiotracers, 
radiopharmaceuticals and related products and services for patients as well as research projects 
in veterinary, engineering, medical and pharmaceutical disciplines. 

 
MURR, OUTFITTING THE FUTURE 

MURR has added over 30,000 square feet in recent 
years, including a north addition (25,000 sq ft) that 
houses laboratories, classrooms and offices plus the 
cyclotron suite.  The cyclotron clean room 
production facility is equipped for routine production 
of the flourine-18 needed to perform PET scans at 
local hospitals.  The cyclotron can produce other 
short-lived isotopes that hold promise for medical 

diagnostics and 
other uses.  
Additional 
laboratory space 
is available to 
provide 
researchers with 
dedicated space 
for developing these promising radioisotopes into 
commercial applications. 
 
 
A second clean room suite is situated in a separate addition 
for production of GMP active pharmaceutical ingredients. 
 

MURR makes pos-
sible custom-made 
nuclear services to 
a global community, 
offering analyses, 
research and com-
mercial isotopes 
and radiochemicals, 
and analytical and 
neutron irradiation 
services. 

Left: A MURR researcher. Right: A bone scan illustrates the effects of Quadramet® , 
a MURR-developed radiopharmaceutical that targets bone cancer.

For more than 50 years, the University of Missouri Research  
Reactor has been a global leader in collaborative, university-based 
nuclear science. With its operating schedule of 150 hours each week, 
52 weeks a year, our 10-megawatt facility allows both staff and visit-
ing researchers — both highly experienced and up-and-coming — to 
provide crucial radioisotopes for global clinical use, to enhance the 
effectiveness of medical diagnostic tools and provide a range of oth-
er distinctive services. Our new executive director, as the head of this 
unique resource, will not only lead our ongoing research, education, 
service, and economic development work, but will play a key role in 
advancing our “shared vision,” a blueprint for the future that includes 
an anticipated $10 million facility expansion and development of a 
proposed Radiopharmaceutical Innovation District.

Nov. 2017

1. MURR’s Triple-axis 
neutron scattering 
spectrometer (TRI-
AX), once housed 
at the Oak Ridge 
National Laboratory,  
is the only one of its 
kind available on a 
university campus.

2. Radioisotope 
tracers allow an 
MU researcher to 
determined the 
mechanisms corn 
plants use to combat 
the western corn 
rootworm, a global 
maize menace.

4. Instruments in a 
clean-room work-
space allow for the 
production of GMP 
active pharmaceuti-
cal ingredients. 

3. A Roman pot 
prepared for anaylsis 
at MURR’s Archae-
ometry Laboratory. 
The lab provides 
trace-element  
analysis of archae-
ological specimens 
for the purpose of 
determining their 
provenance.

BREAKTHROUGH TECHNOLOGIES
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YOUR TIME  
TO LEAD
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