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The University of Missouri Research Reactor (MURR) along with various other
departments of the University of Missouri have been involved for many years in
developing new means of internal radioisotopic therapy for cancer.  These efforts have
centered on methods of targeting radioisotopes such as brachytherapy, embolization of
liver tumors with radioactive microspheres, small molecule-labeled chelate guidance for
the treatment of bone cancer, and various means of radioimmunotherapy or labeled
receptor agent targeting. All of this medical research and practical application of
radioisotope therapy has been built on MURR’s high neutron flux and outstanding
reliability of operation, as well as MURR’s flexibility in meeting the needs of researchers
and the radiopharmaceutical industry

For many years MURR has produced Au-198 and Ir-192 wires for subsequent
fabrication into brachytherapy sources for treatment of isolated tumors.  An extension of
this approach is embodied in Y-90 TheraSphereTM, which consists of Y-89-containing
glass microspheres which are activated to contain Y-90 and injected in the blood supply
of liver tumors.  This approach leads to embolisation and very high radiation doses to
tumor with minimal side effects, and is currently in use at six centers in the U.S.

MURR has been instrumental in the development of bone agents such as Re-186
HEDP and Sm-153 QuadrametTM, the latter of which is now an approved drug for
palliation of the pain from metastatic bone cancer. A related development is MURR’s
participation in trials using Ho-166 DOTMP to ablate diseased bone marrow in patients
afflicted with multiple myeloma prior to reinfusion of cleansed, autologous marrow.  This
procedure has passed Phase I and II trials in the U.S., achieving ~50% complete
remissions in multiple myeloma patients.  MURR is currently upgrading its facilities to
meet U.S. Food and Drug Administration (FDA) Current Good Manufacturing Practices
(cGMP) requirements for Phase III of this project in cooperation with industrial partners.

The high neutron fluxes achievable at MURR have made possible production of
radioisotopes such as Re-186, Rh-105, Lu-177, and others in specific activities high
enough for labeling antibodies (whole or fragments) and polypeptides for radiotherapy.
Some of these isotopes are currently supplied by MURR for clinical trials throughout the
world.  The radiolanthanides available from MURR in particular provide a large selection
of radioisotopes with various half-lives and beta energies that possess similar
chemistries. This makes available a family of isotopes that can use the same carrier
molecules or bifunctional chelates such that they can be matched to tumor size and
uptake and clearance times.

Finally, MURR has developed gel radioisotope technology that makes possible
W-188/Re-188 and Mo-99/Tc-99m generators using low specific activity W-188 and Mo-
99 produced by (n,gamma) reactions. These generators are efficient and provide
product in very low volumes, obviating the need for post-elution concentration.  This is
particularly important for the use of Re-188 in radioimmunotherapy and in prevention of
restenosis following coronary artery balloon angioplasty.


