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maintenance of budgets for staff, equipment, operating supplies and other functions of the program/group.  
Development of research plan for group, obtain outside funding for research and carry out research using 
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Post-Doctoral Fellow (Department of Chemistry, University of Cincinnati, January 1982-June 1984).  Synthesis 

and characterization of cationic diphosphine complexes of Tc and the determination of their potential as 
myocardial imaging agents.  Preparation and HPLC purification of diphosphonate complexes of the beta-
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Medical Department, Brookhaven National Laboratory and Associated Universities, Inc., Upton, Long Island, 
NY, April 29, 1992 (Invited) 

17. Ketring, A.R., “Development of Therapeutic Bone Agents,” Chemistry Department Seminar, University of 
Missouri-Columbia, June 24, 1992 (Invited) 

18. Ketring, A.R., Q. Liang and G.J. Ehrhardt, “A New and Improved Method for the Preparatiion of W-188/Re-
188 and Mo-99/Tc-99m Gel Generators,” High Country Nuclear Medicine Conference, Vail, CO, March 6-11, 
1993 (Invited) 

19. Katti, K.V., P.R. Singh, H. Jimenez, C.L. Barnes, A.R. Ketring and W.A. Volkert, “Functionalized Phosphorus 
Hydrazides as Novel Chelating Ligands for Transition Metal Radioisotopes,” High Country Nuclear Medicine 
Conference, Vail, CO, March 6-11, 1993 (Invited) 

20. Ketring, A.R., “Production and Availability of Radioisotopes for Therapy,” Zynaxis Cell Science, Inc., 
Malvern, PA, April 16, 1993 (Invited) 

21. D. Ma, S.S. Jurisson, G.J. Ehrhardt, W.B. Yelon and A.R. Ketring, “Development of the Dy-166/Ho-166 In 
Vivo Generator for Radionuclide Radiotherapy,” 40th Annual Meeting of the Society of Nuclear Medicine, 
Toronto, Ontario, Canada, June 8-11, 1993 

22. Ketring, A.R., “Radioisotope Production at Research Reactors,” NeoRx Corp., Seattle, WA, February 1994 
(Invited) 

23. Ehrhardt, G.J., A.R. Ketring, S.S. Jurisson, D. Ma, Q. Liang and R.G. Wolfangel, “Daughters of 
Transformation:  Radionuclide Generator Research at MURR,” High Country Nuclear Medicine Conference, 
Vail, CO, March 1994(Invited) 

24. Ketring, A.R., “Radioisotope Production at MURR,” Johnson Matthey Inc., Philadelphia, PA, April 1994 
(Invited) 

25. Ketring, A.R., “Chemical Reaction by Isotope Selective Laser Activation (CRISLA) as a Method for Isotopic 
Enrichment,” Johnson Matthey Inc., Philadelphia, PA, September 1, 1994 (Invited) 

26. Ehrhardt, G.J., A.R. Ketring, Q. Liang, R. Miller and R.G. Wolfangel, “Refinement of the Peroxide Process for 
Making W-188/Re-188 and Mo-99/Tc-99m Gel Radioisotope Generators for Nuclear Medicine,” Fourth 
International Symposium on Technetium in Chemistry and Nuclear Medicine, Bressanone Bolzano, Italy, 
September 10-12, 1994 
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27. Ketring, A.R., “Development of Sm-153-EDTMP as a Treatment for Pain Associated with Metastatic Bone 
Cancer,” Missouri Valley Chapter of American Association of Physicist’s in Medicine, Annual Scientific 
Meeting, October 29, 1994 (Invited) 

28. Ehrhardt, G.J., A.R. Ketring, Q. Liang, R. Miller and R.G. Wolfangel, “Refinement of the Peroxide Process for 
Making Mo-99/Tc-99m Gel Radioisotope Generators for Nuclear Medicine,” High Country Nuclear Medicine 
Conference, Vail, CO, March 1995 (Invited) 

29. Ketring, A.R., “Radioisotope Production at MURR,” Idaho National Engineering Laboratory University 
Research Consortium Annual Review, Idaho Falls, ID, July 28-30, 1996 (Invited) 

30. Ketring, A.R., “Multi-Disciplinary Approach to the Development of a Bone Cancer Treatment,” Lexington 
Section American Chemical Society Meeting, Lexington, KY, September 4, 1996 (Invited) 

31. Ketring, A.R., “Radiopharmaceutical Research at MURR,” Department of Chemistry Seminar, University of 
Kentucky, Lexington, KY, September 5, 1996 (Invited) 

32. Ketring, A.R., “MURR Isotope Production Program,” Isotope Availability Subcommittee, Society of Nuclear 
Medicine Mid-Winter Meeting, Palm Springs, CA, February 8-11, 1997 (Invited) 

33. Ketring, A.R. and G.J. Ehrhardt, “Radioisotope Research and Production at the University of Missouri 
Research Reactor,” American Institute of Chemical Engineers Meeting, Houston, TX, March 9-13, 1997 
(Invited) 

34. Ketring, A.R., “Radiopharmaceutical Chemistry,” Nuclear and Radiochemistry in the Chemistry Curriculum 
Workshop, University of Kentucky, Lexington, KY, August 5-8, 1997 (Invited) 

35. M.S. Evans-Blumer, G.J. Ehrhardt and A.R. Ketring, “Reactor-Produced Radionuclides at the University of 
Missouri Research Reactor,” 2nd International Conference on Isotopes, Sydney, Australia, October 12-16, 1997 
(Invited) 

36. A.R. Ketring, G.J. Ehrhardt and D.E. Day, “Radiopharmaceuticals Developed at the University of Missouri 
Research Reactor,” American Nuclear Society Winter Meeting, Albuquerque, NM, November 16-20, 1997 
(Invited) 

37. Deutsch, E.A., A.R. Ketring, G.J. Ehrhardt and C.S. Cutler, Radioisotope and Radiopharmaceutical 
Development at the University of Missouri Research Reactor, 9th South African Society of Nuclear Medicine 
Biennial Congress, Bloemfontein, South Africa, April 2000 

38. Li W.P., C.J. Smith, C.S. Cutler; A.R. Ketring; S.S. Jurisson, Development of Receptor-Based 
Radiopharmaceuticals Using Carrier-Free Promethium-149:  Synthesis, In Vitro Stability Studies and In Vivo 
Biodistribution Studies of DTPA, DOTA and DTPA-Octreotide Complexes, Abstracts of Papers, 47th SNM 
Annual Meeting, St. Louis, MO, June 2000 

39. Ehrhardt, G.J., Ketring, A.R., and Cutler, C.S., Radioisotope Radiotherapy Research and Achievements at the 
University of Missouri Research Reactor, 14th Radiochemical Conference, April 14-19, 2002 

40. McKibben, J.C., A.R. Ketring, C.S. Cutler, R.A. Butler and J.S. Morris, MURR—The Next Generation of 
Utilization of Research Reactors for Medical Applications, American Nuclear Society Annual Meeting, 
Hollywood, FL, June 2002 

41. Ketring A.R., G.J. Ehrhardt, M.F. Embree, K.D. Bailey, T.T. Tyler, J.A. Gawenis, S.S. Jurisson, H.P. 
Engelbrect, C.J. Smith and C.S. Cutler, “Production and Supply of High Specific Activity Radioisotopes for 
Radiotherapy Applications,” World Congress of Nuclear Medicine, Santiago, Chile, September 29-October 4, 
2002 

42. Cutler, C.S., H.P. Engelbrecht,, M.F. Embree, K.D. Bailey, J.M. Clark, M. Moustapha, S.S. Jurisson, and A.R. 
Ketring, “Production of Carrier Free Radioisotopes for Radiotherapy,” 15th International Symposium on 
Radiopharmaceutical Chemistry & Biology, Sydney, Australia, August 10-14, 2003 

43. Ketring, A.R.; Ehrhardt, G.J.; Cutler, C.S.; Production and Supply of Radioisotopes for Medical Research at the 
University of Missouri Research Reactor, 15th International Symposium on Radiopharmaceutical Chemistry & 
Biology, Sydney, Australia, August 10-14, 2003 
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44. Ehrhardt, G.J., A.R. Ketring,, C.S. Cutler, “Current Research into Reactor Production of Medical Radioisotopes 
at the University of Missouri Research Reactor,” 226th National Meeting of the American Chemical Society, 
New York, NY, September 7-11, 2003 

45. Cutler, C.S., H.P. Engelbrecht, M.F. Embree, K.D. Bailey, J.M. Clark, M.E. Moustapha, S.S. Jurisson, A.R. 
Ketring; “Production of Carrier Free Radioisotopes for Radiotherapy,” 15th International Symposium on 
Radiopharmaceutical Chemistry & Biology, Sydney, Australia August 10-14, 2003 

46. Embree, M.F.; Geethapriya, S.; Mohsin, H.; Bailey, K.D.; Manson, L.H.; Jia, F.; Frank, R.K.; Simon, J.; 
Jurisson, S.J.; Cutler, C.S.; Ketring, A.R.; Lewis, M.R.; Production of Pm-149 and Comparison to Ho-166 and 
Lu-177 for Radioimmunotherapy, 38th Midwest Regional Meeting, Columbia, MO, November 5-7, 2003 

47. Engelbrecht, H., D. Papagionnopoulou, R. Kannan, K. Katti, A.R. Ketring, G.J. Ehrhardt, T. Hoffman, C.S. 
Cutler, S.S. Jurisson, “Evaluation of Ligands Containing S, P, and N Donors to Complex Rh-105 to Bombesin 
for the Potetnial Therapy of Prostate Cancer,” 51st Society of Nuclear Medicine Annual Meeting, Philadelphia, 
PA, June 19-23, 2004 

48. Lewis, M.R., H. Mohsin, G. Sivaguru, F. Jia, J.N. Bryan, T.D. Shelton, T.J. Hoffman, C.S. Cutler, A.R. 
Ketring, P.S. Athey, J. Simón, R.K. Frank, L.J. Theodore, D.B. Axworthy and S.S. Jurisson, “Radiolanthanides 
for Pretarget and Conventional Radioimmunotherapy of Cancer,” World Conference on Magic Bullets, 
Celebrating Paul Ehrlichs’s 150th Birthday, Nürnberg, Germany, September 2004 

49. Engelbrecht, H.P., L.J. Forbis, Liu, S., M.R. Lewis, J.R. Lever, L.D. Watkinson, T.L. Carmack, Ketring A.R.; 
and Cutler C.S.; Initial Investigation of Pm-149-SU015 as a αvβ3 antagonist,” MU Missouri Life Sciences 
Week 2005, Columbia, MO, April 11-15, 2005 

50. Cutler, C.S., G.J. Ehrhardt, H.P. Englebrecht and A.R. Ketring, “Radiopharmaceutical Research at MURR,” 
Chemical Engineering Division, Argonne National Laboratory, Chicago, IL, May 2005 

51. Engelbrecht, H.P., L.J. Forbis, S. Liu, M.R. Lewis, J.R. Lever, L.D. Watkinson, T.L. Carmack, A.R. Ketring 
and C.S. Cutler, “Biodistribution and Stability Studies of Pm-149-DOTA-Conjugated Vitronectin Receptor 
(αvβ3) Antagonist-SU015,” 52nd Annual Meeting of the Society of Nuclear Medicine, Toronto, Canada June 
18-25, 2005 

52. Cutler, C.S., W.P.  Li, N.Y. Hsu, H.P. Engelbrecht, L.J. Forbis, M.F. Embree, A.R. Ketring, C.J. Anderson and 
W.H. Miller, “Preparation and Biological Evaluation of Promethium-149-DOTA-TYR3-Octreotate,” 52nd 
Annual Meeting of the Society of Nuclear Medicine, Toronto, Canada, June 18-25, 2005 

53. Cutler, C.S., M.R. Lewis, H.P. Engelbrecht, Forbis, L., Embree, M.F. and A.R. Ketring, Evaluation of 
Radiolanthanides for Radiotherapy. 24th Rare Earth Research Conference, Keystone, CO, June 2005 

54. Lewis, M.R., H. Mohsin, G. Sivaguru, F. Jia, J.N. Bryan, C.S. Cutler, A.R. Ketring, P.S. Athey, J. Simon, R.K. 
Frank, L.J. Theodore, D.B. Axworthy and S.S. Jurisson, “Therapeutic radiolanthanides for antibody 
pretargeting:  comparisons of delivery platforms, dose rates, and radiation energetics,” Pacifichem 2005, 
Honolulu, HI, December 2005 

55. Lynch, W., P. Mayer, L. Murray, D. Ladderdash, C.S. Cutler and A.R. Ketring, “Quality Control of 177Lu,” 
Annual Meeting of the European Association of Nuclear Medicine, Istanbul, Turkey, October 2005, Eur J Nucl 
Med 32:S208, 2005 

56. (invited) Cutler, C.S., M.R. Lewis, H.P. Engelbrecht and A.R. Ketring, “Development and Evaluation of High 
Specific Activity Radioisotopes for Radiotherapy,” International Conference on Radiopharmaceutical Therapy, 
Limassol, Cyprus, October 2005 

57. (invited) Cutler, C.S., M.R. Lewis, T.J. Hoffman, Anderson, C.J., H.P. Engelbrecht, A.R. Ketring, “Production 
and Evaluation of High Specific Activity Radioisotopes,” Plenary Lecture for the Final meeting of the COST 
(European Cooperation in the Fields of Science and Technology) Chemistry Action D18 entitled Lanthanide 
Chemistry for Diagnosis and Therapy, Orleans, France, March 31-April 1, 2006 

58. Rold, T.L., J.C. Garrison, G.L. Sieckman, S.N. Carter, N.R. Bell, C.J. Smith, C.S. Cutler, A.R. Ketring and T.J. 
Hoffman, “Targeting BB2 Receptor Expression in Prostate Cancer Using Promethium-149 Labeled Peptides,” 
96th Annual Meeting of the American Association for Cancer Research, Washington, DC, April 16-20, 2006 
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59. Engelbrecht, H.P., M.F. Embree, S. Liu, T. Hoffman, T.L. Rold, A.R. Ketring and C.S. Cutler, “Evaluation of 
149Pm-DOTA Conjugated Vitronectin Receptor (αvβ3) Antagonist in a Human Prostate Cancer Tumor Model,” 
53rd Annual Meeting of the Society of Nuclear Medicine Meeting, San Diego, CA, June 3-7, 2006 

60. Irwin, D., M.C. Chandia, T.L. Rold, H.P. Engelbrecht, Ehrhardt, G., T. Hoffman, A.R. Ketring and C.S. Cutler, 
“177Lu Labeled Radiopharmaceuticals as Potential Palliative Bone Agents,” MU Life Sciences Week, 
Columbia, MO, April 17-21, 2006 

61. Bommarito, D.A., J.N. Bryan, C.S. Cutler, J.C. Lattimer, A.R. Ketring and C.J. Henry, “Systemic Toxicity of 
Lu-177-DOTMP Administered Intravenously To Normal Dogs,” Proceedings of the Veterinary Cancer Society 
Annual Conference, Fort Lauderdale, FL, November 1-4, 2007 

 
 
SEMINARS, LECTURES AND OTHER PRESENTATIONS 
“Radiopharmaceutical Research at MU,” MU Asian Affairs Center, All China Youth Federation Doctors Group, 

Columbia, MO October 28, 2002 

“Radiopharmaceutical Research at the MU Research Reactor:  Past and Present,” MU Health Management and 
Informatics Seminar, Columbia, MO, April 8, 2003 

“Reactor Nuclide Availability from MURR,” NIH/SNM Workshop on Radionuclide Availability:  Research and 
Beyond, Gaithersburg, MD, September 15, 2003 

“Medical Research Using Radiopharmaceuticals,” MU Department of Surgery Research Conference, Columbia, 
MO, February 3, 2005 

“Quality Control Testing of 177Lu,” poster presentation authored by W. Lynch, P. Mayer, L. Murray, D. 
Ladderbush, C. Cutler, A. Ketring, EANM'05 - Annual Congress of the European Association of Nuclear 
Medicine, Istanbul, Turkey, October 15 - 19, 2005 

“Radioisotope Production at MURR,” Sandia National Laboratory, Albuquerque, NM, August 16, 2005 

“Workshop on “Strategic Planning for Sustainability and Networking—Latin Region,” International Atomic Energy 
Agency, Vienna, Austria, August 30-September 2, 2005 

 
SESSIONS ORGANIZED/CHAIRED AT NATIONAL/INTERNATIONAL MEETINGS 
Radioisotope Production-I, Embedded Topical Meeting I:  Isotope Production and Applications at the American 

Nuclear Society Winter Meeting, Albuquerque, NM, November 16-20, 1997, Session Organizer:  Alan R. 
Ketring, Chair:  Alan R. Ketring 

Radioisotope Production-II, Embedded Topical Meeting I:  Isotope Production and Applications, American Nuclear 
Society Winter Meeting, Albuquerque, NM, November 16-20, 1997, Session Organizer:  Alan R. Ketring, 
Chair:  Alan R. Ketring 

Radiopharmacy/Radiochemistry-Technetium/Tumor Markers/PET: World Congress of Nuclear Medicine, Santiago, 
Chile, September 29-October 4, 2002, Chairs:  Alan R. Ketring and August Schubiger 

Proposal Reviewer, US Civilian Research and Development Foundation, 1999-Present 

Ambassador, 15th International Symposium on Radiopharmaceutical Chemistry & Biology, Sydney, Australia, 
August 10-14, 2003, 2003-present 

Isotopes for Medicine and Industry, Embedded Topical Meeting II: Reactor Production of Medical Isotopes, 
American Nuclear Society Meeting, June 8-12, 2008, Session Organizers: Alan R. Ketring and Marc Garland, 
Chair: Alan R. Ketring 

 
PATENTS 
Patents Filed, but not issued: 
“Cationic Lipophilic Complexes of 99mTc(I) for Use as Myocardial Imaging Agents,” filed June 1984, E.A. Deutsch, 

K. Libson, A.R. Ketring and J.-L. Vanderheyden, at University of Cincinnati, Cincinnati, OH 
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“Cationic Lipophilic Complexes of 99mTc Containing Phosphonite, Phosphinite, Arsonite or Arsinite Ligands for 
Use as Myocardial Imaging Agents,” filed October 1984, E.A. Deutsch, J. Bhatia, W. Hirth and A.R. Ketring, 
at University of Cincinnati, Cincinnati, OH 

“Thioether Compounds for Use in Preparing Bifunctional Chelating Agents for Therapeutic Radiopharmaceuticals,” 
filed May 1994, M. Venkatesh, S.S. Jurisson, E.O. Schlemper, A.R. Ketring and W.A. Volkert, at University of 
Missouri, Columbia, MO 

 
 
Patents Issued: 
“Metal Ion Labeling of Carrier Molecules,” No. 4,732,974, issued March 22, 1988, R.A. Nicoletti, K. Y. Pak and 

A.R. Ketring, at Mallinckrodt, Inc., St. Louis, MO 

“Procedure for Isolating and Purifying Radioactive Ligated Rhenium Pharmaceuticals and Use Thereof and Kit,” 
No. 4,935,222, issued June 16, 1990, E.A. Deutsch, H.R. Maxon, K.F. Libson and A.R. Ketring, at University 
of Cincinnati, Cincinnati, OH 

“Method for Treating Liquid Wastes,” No. 5,478,474, issued December 26, 1995, K.V. Katti, W.A. Volkert, P.R. 
Singh and A.R. Ketring, at University of Missouri, Columbia, MO 

“Multifunctional Ligand for Use as a Diagnostic or Therapeutic Pharmaceutical,” No. 5,516,940, issued May 14, 
1996, K.V. Katti, W.A. Volkert and A.R. Ketring, at University of Missouri, Columbia, MO 

“New Multifunctional Ligands for Potential Use in the Design of Therapeutic or Diagnostic Radiopharmaceutical 
Imaging Agents,” No. 5,601,800, issued February 11, 1997, K.V. Katti, W.A. Volkert and A.R. Ketring, at 
University of Missouri, Columbia, MO 

“Hydroxyalkyl Phosphine Gold Complexes for Use as Diagnostic and Therapeutic Pharmaceuticals and the Method 
of Making Same,” No. 5,843,993, issued December 1, 1998, K.V. Katti, W.A. Volkert and A.R. Ketring, at 
University of Missouri, Columbia, MO 

“Hydroxymethyl Phosphine Compounds for Use as Diagnostic and Therapeutic Pharmaceuticals and the Method of 
Making Same,” No. 5,855,867, issued January 5, 1999, K.V. Katti, P.R. Singh, S. Reddy, K.K. Katti, W.A. 
Volkert and A.R. Ketring, at University of Missouri, Columbia, MO 

“Hydroxyalkyl Phosphine Compounds for Use as Diagnostic and Therapeutic Pharmaceuticals and the Method of 
Making Same,” No. 5,876,693, issued March 2, 1999, K.V. Katti, P.R. Singh, S. Reddy, K.K. Katti, W.A. 
Volkert and A.R. Ketring, at University of Missouri, Columbia, MO 

“Conjugate and Method for Forming Aminomethyl Phosphorus Conjugates,” No. 5,948,386, issued September 7, 
1999, K.V. Katti, W.A. Volkert and A.R. Ketring, at University of Missouri, Columbia, MO 

“Hydroxymethyl Phosphine Compounds for Use as Diagnostic and Therapeutic Pharmaceuticals and Method of 
Making Same – Purifying by Exposing a Mixture of Uncoordinated Hydroxyalkyl Phosphine Groups and 
Coordinated Hydroxyalkyl Phosphine Groups to an Amine to Separate the Unbound Coordinated Groups from 
the Bound Uncoordinated Groups,” No. 5,855,867, issued April 25, 2000, K.V. Katti, P.R. Singh, S. Reddy, 
K.K. Katti, W.A. Volkert and A.R. Ketring, at University of Missouri, Columbia, MO 

“Hydroxymethyl Phosphine Compounds for Use as Diagnostic and Therapeutic Pharmaceuticals and Method of 
Making Same,” European Patent No. 1,009,447, issued August 10, 2005, Katti, Kattesh V., Srinivasa Rao 
Karra, Douglas E. Berning, C. Jeffrey Smith, Wynn A. Volkert and Alan R. Ketring, at University of Missouri, 
Columbia, MO 

 
DISSERTATIONS AND/OR THESES CO-DIRECTED 
Fang Hu, MA Chemistry, University of Missouri, December 2000: “Pm-149 DOTA Bombesin Analog Studies” 

Dangshe MA, PhD Chemistry, University of Missouri, December 1996: “Radiotherapeutic Potential of the 
166Dy/166Ho In-Vivo Delayed Dose Generator and High Specific Activity 166Ho” 

Wei Jia, PhD Chemistry, University of Missouri, May 1996: “Reactor Production of Some High Specific Activity 
Isotopes” 
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Mefang Wang, MS Chemistry, University of Missouri, December 1992: “New 99mTc and Pd/109Pd complexes of P-
N Ligands” 

Lixin Lang, PhD Chemistry, University of Missouri, May 1992: “Radiolabelled Proteins with Bifunctional 
Chelating Agents”  

Wei Jia, MS Chemistry, University of Missouri, December 1991: “A Study of Rhenium Labelled HSA 
Microspheres as a Radiation Synovectomy Agent” 

J. Christopher Johnson, PhD Engineering, University of Missouri, August 1989: “Determination of Dose Factors at 
Bone to Marrow Interface by Monte Carlo Methods” 

Phillip Clark, MS Chemistry, University of Missouri, August 1988: “Solution Chemistry of EDTMP Complexes 
which are Potential Therapeutic Bone Agents” 

Brent Grazman, MS Chemistry, University of Missouri, August 1986: “The Production and Purification of Rh-105” 

 
GRADUATE COURSES TAUGHT 
Chemistry 335:  Nuclear Chemistry, WS 1993 and FS 1994 
Chemistry 461:  Advanced Radiochemistry, FS 1992, FS 1995 and FS 1997 
Radiology 400:  Radiopharmaceutical Chemistry, FS 1991 
 
 
UNDERGRADUATE COURSES TAUGHT 
Chemistry 31:  General Chemistry 1, WS 1997 
Chemistry 361:  Introduction to Radiochemistry, WS 1991 (2 lec.) and WS 1996 
 
 
GRANTS ACTIVITY 
Proposal Reviewer, US Civilian Research and Development Foundation, 1999-Present 
 
Awarded Grants 
Supply of Radioisotopes to Dow:  Dow Chemical Co., Ketring (PI); (awarded 5/88-4/90 @ $283,527 total) 

(Amendment:  4/89-4/90 additional $15,632) (Renewal:  5/90-10/90 @ $80,762) (Renewal:  11/90-4/91 @ 
$80,762) (Renewal:  5/91-10/91 @ $80,762) (Renewal:  11/91-4/92 @ $80,762) (Renewal:  5/92-10/92 @ 
$80,762) (Renewal:  11/92-4/93 @ $80,762) (Renewal:  5/93-10/93 @ $80,762).  Total = $864,493  

 
Photoaffinity Labeling of MAbs:  Department of Energy; Volkert (PI), Ketring (CoI) and Kuntz (CoI); Awarded:  

(9/89-8/92 @ $502,974 total); Extension:  (9/92-10/92 @ $22,814); (Renewal:  11/92-10/95 $589,310 total) 
Total = $1,092,284  

 
Bifunctional Chelates of Rh-105 and Au-199 as Potential Radiotherapeutic Agents:  Department of Energy; 

Schlemper (PI), Ketring (CoI); Continuation:  (6/90-5/91 $144,353); (6/91-5/92 $151,544); Extension:  7/92-
6/93 $142,000. Total = $437,897  

 
Further Development of the W-188/Re-188 Gel Generator for Radiotherapy, Mallinckrodt Medical Inc., Ehrhardt 

(PI), Ketring (CoI), Awarded:  (6/91-5/92 @ $39,587)  
 
Development of New MRI Contrast Agents and Radiopharmaceuticals, Mallinckrodt Medical, Inc., Ketring (PI), 

Katti (Co-PI) and Volkert (Co-PI); Awarded:  (6/1/92-5/31/94 @ $307,815)  
 
Development of Facilities for the Supply of Holmium-166 and Samarium-153, Mallinckrodt Medical, Inc., Ketring 

(PI), Awarded:  (6/1/92-5/31/93 @ $70,000)(Renewal:  6/1/93-5/31/94 @ $73,398) (Renewal:  6/1/94-6/30/95 
@ $87,535) (Renewal:  7/1/95-6/30/96 @ $96,605) (Renewal:  7/1/96-9/30/97 @ $116,527) (Renewal:  
10/1/97-9/30/98 @ $138,770)(Renewal:  10/1/98-9/30/99 @ 145,689 Ehrhardt (CoI)).  Total $728,524  

 
Development of Mo-99/Tc-99m Gel Generator, Mallinckrodt Medical, Inc., Ehrhardt (PI) and Ketring (CoI); 

Awarded:  (11/92-10/93 @ $49,990)  
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Utility of Phosphinimine and Related Ligands for the Design of New Tc-99m or Re-186 Radiopharmaceuticals, 

Dupont Merck Radiopharmaceutical Co., Katti (PI), Volkert (CoI), Ketring (CoI) and Singh (CoI) Awarded:  
(12/1/93-11/30/94 @ $118,922) (Renewal:  12/1/94-11/30/95 @ $139,108) (Renewal:  12/1/95-11/30/96 @ 
$140,617) (Renewal:  12/1/96-11/30/98 @ $296,562). Total = $695,210  

 
Development of New Procedures for Processing and Supply of Rh-105, Johnson Matthey Ltd., Ketring (PI); 

Awarded:  2/1/94-1/31/95 @ $25,000  
 
Novel Strategies for the Formation of New Site-Directed Diagnostic and Therapeutic Radiopharmaceuticals, 

Department of Energy; Volkert (PI), Ketring (CoI), Kattesh Katti (CoI) and Forte (CoI); Awarded:  11/1/95-
10/31/98 @ $598,000  

 
Development of Procedures for the Processing and Supply of P-33, Dupont NEN Research Products, Ketring (PI); 

Awarded:  10/1/94-9/30/95 @ $50,528  
 
Development of Mo-99/Tc-99m Gel Generator, Mallinckrodt Medical, Inc., Ehrhardt (PI) and Ketring (CoI); 

Awarded:  2/1/95-1/30/96 @ $59,714  
 
Supercritical Fluid Extraction of Tc-99 from Radioactive Waste, UM Research Board, Jurisson (PI), Kauffman 

(CoI) and Ketring (CoI); Awarded 6/1/95-12/31/96 @ $40,000 
 
Labelling Peptides with Rh-105 as Potential Radiotherapeutic Agents, Mallinckrodt Medical, Inc., Jurisson (PI) and 

Ketring (CoI):  Awarded 3/1/96-12/31/97 @ $70,664  
 
Receptor Seeking Lanthanides Complexes as Potential Radiopharmaceuticals, Mallinckrodt Medical, Inc., Ketring 

(PI) and Jurisson (CoI); Awarded 3/1/96-12/31/97 @ $70,810  
 
Development of Production Methods and Supply of Reactor-Produced Radioisotopes, DuPont Merck 

Pharmaceutical Co., Ketring (PI) and Ehrhardt (CoI 1998)/Cutler (CoI 1999); Awarded 12/19/97-12/31/00 @ 
$469,920  

 
Development of Facilities for the Supply of Holmium-166 and Samarium-153, Mallinckrodt Medical, Inc., Ketring 

(PI) and Ehrhardt (CoI), 6/1/92-9/30/99 @ $728,524   

Reactor Sharing Program, DOE, Ketring, A.R (PI), 8/15/99-5/31/00 @ $72,000 (total award $1,269,000, 9/1/80-
8/14/00) 

Development of Production Methods for Carrier-Free Lanthanides for Radiotherapy, DOE Advanced Nuclear 
Medicine Initiative (ANMI), Ketring A.R (PI) and Cutler C.S (Co-I)., $747,797, 10/1/00-9/30/06,  

Bryan, .J.N. (PI) with C.J. Henry, C.S. Cutler, A.R. Ketring and J.C. Lattimer (Co-Is), “Systemic toxicity of 177Lu-
DOTMP administered intravenously to normal dogs,” $23,887, 9/1/06-9/1/07 [MU Research Reactor 
Partnership Initiatives and Scott Endowed Program in Veterinary Oncology] 
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