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I.  GOALS FOR THE PERIOD AND COMPARISON WITH ACTUAL ACCOMPLISHMENTS 
This award under the Office of nuclear Physics, isotope Development and Production for 
Research and Applications Program ($20,000) was to provide bursaries for U.S. 
students/trainees to enable them to participate in the Terachem 2014 Symposium. 
 

The awardees were selected by the Society of Radiopharmaceutical Sciences (SRS) 
education/awards committee chaired by Henry Van Brocklin.  The SRS is an international, 
multidisciplinary professional organization dedicated to the advancement of excellence in 
education and research in radiochemistry and radionuclide imaging science and in the study 
and use of radiotracers.  The SRS was formed primarily to train the next generation of 
radiochemistry and nuclear scientists.  The SRS provides academic and intellectual support for 
the radiochemical and imaging sciences by: 
 

 Supporting and sponsoring educational programs to train students and scientists in the 
field; 

 Disseminating information concerning isotope production and separations, 
radiochemistry and imaging sciences by sponsoring scientific and professional 
publications (e.g., Nuclear Medicine & Biology is the official journal of the SRS), and  

 Striving to improve the welfare of mankind by maintaining and advancing the highest 
possible standards in education, research, and the practice of radiochemistry and 
radionuclide imaging sciences. 
 

The education of the next generation of radiochemists and imaging scientists is the primary 
mission of the SRS.  Terachem-2014 Symposium, co-sponsored by the SRS, is aimed at the 
education and preparation of the professional radiochemists utilizing radioactive metals and 
imaging scientists of the future.  This international symposium has made major and sustained 
contributions in this regard for over twenty-five years since the first Symposium was held in 
1982. 

 
It would be difficult (and perhaps impossible) for a significant number of promising young U.S. 
students/trainees working in radiochemistry on production and radionuclide imaging sciences 
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fields to attend the Terachem-2014 Symposium without financial assistance to cover travel and 
subsistence expenses.  Thus, it was proposed that the office of nuclear sciences award $20,000 
to cover the costs of up to 16 student bursaries to assist student participants in covering travel 
and subsistence expenses related to their study.  Applications from perspective student/trainee 
participants were accepted and reviewed by an Awards Committee (Drs. Henry VanBrocklin, 
Carolyn Anderson, Sally Schwarz and Cathy Cutler) to select the awardees based on scientific 
merit and need.  A stipend of $1,250 was provided to each awardee selected.  The selection 
process included review of their application documents submitted to SRS, their symposium 
Abstract and results of peer reviewers’ comments and a rating of scientific merit.  To be eligible 
for a bursary to attend the Symposium, their Abstract had to be accepted for presentation at the 
Symposium.  In order to increase the breadth of participants and represented institutions, only 
one student/trainee was chosen from a single research group. 
 
 
 
 

II.  REASONS WHY ESTABLISHED GOALS WERE NOT MET 
All goals and objectives were met.  Only 12 students met the criteria and received the $1,250 
stipend.  This left $5,000.00 in unspent funds.  The abstract by Aranh Pen was submitted too 
late to make the journal but was presented at the meeting. 
 
 
III.  SUMMARY OF PROJECT STATUS. 
The awards committee reviewed 30 applicants and deemed 12 of them worthy to receive the 
bursary to attend the meeting.  Following is the names of the applicants:  Anthony Degraffenreid 
form the University of Missouri; Vernal Richards from Washington University; Eric Price 
Memorial Sloan-Kettering Cancer Center; Sam Groverman Hunter College; Melissa Deri Hunter 
College; Alexander G. White University of Pittsburgh; Aranh Pen University of Michigan; 
Zhengtao Qin University of California, San Diego; Kim Reinig University of Missouri; N. Bandera 
Washington University; Sai Kiran Sharma Memorial Sloan-Kettering Cancer Center; Victoria 
Calzado University of Missouri. 
 
Provided below are the abstracts that were printed in the Journal of Nuclear Medicine and 
Biology volume 41, Issue 7. The Terachem-2014 Symposium provided a dynamic setting for the 
students/trainees and other participants with opportunities to present and discuss their ground-
breaking research being conducted worldwide with radioactive metals for a variety of 
applications of radiometals for biological, environmental and medical sciences in medicine and 
the biomedical sciences.  This was a particularly important setting for stimulating cross-
disciplinary interactions, collaborations and knowledge exchange between scientists with 
expertise in radiometal production, purification, targetry, molecular imaging, radiochemistry, 
synthesis and characterization of radiometal bioconjugates.  The Symposium was held in 
Bressanone, Italy which is a small town located south of the Brenner Pass near the Italy-Austria 
border.  This venue was particularly effective in facilitating high quality and personal discussions 
between senior scientists with expertise in radiometal chemistry, production and radiotracer 
design and application and students/trainees. 
 
We appreciate the Department of Energy Nuclear Physics support of this project.  It aided in 
work force development and training of nuclear and radiochemists in radiometal production, 
purification, chelation and utilization. 
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IV.  EVENTS WITH SIGNIFICANT IMPACT ON THE PROJECT  
None. 
V.  Abstracts of Students receiving bursaries 
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Anthony Degraffenreid
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Vernal Richards 
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Eric Price 
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Sam Groverman 
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Melissa Deri 
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Alexander G. White 
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Aranh Pen 
 

Harvesting radioisotopes at a Projectile Fragmentation Facility 

 
Aranh Pen1, Tara Mastren2, Graham F. Peaslee1, Nick Wozniak1, Shaun Loveless3, Scott 
Essenmacher1, Lee G. Sobotka2, David J. Morrissey4, Suzanne E. Lapi2,3 
1Department of Chemistry, Hope College, Holland, MI 49423 
2Department of Chemistry, Washington University, St. Louis, MO, 63110 
3Department of Radiology, Washington University, St. Louis, MO, 63110 
4Department of Chemistry, Michigan State University, E. Lansing, MI 48824 
 
A remotely‐operated liquid water target system for harvesting radioisotopes at the National 
Superconducting Cyclotron Laboratory (NSCL) was designed and constructed as the initial step in proof‐
of‐principle experiments to harvest useful radioisotopes from the Facility for Rare Isotope Beams (FRIB). 
FRIB will be a new national user facility for nuclear science to be completed in 2020 at which 
radioisotopes can be collected synergistically from the water in cooling‐loops for the primary 
fragmentation target. To develop the radiochemical expertise required to harvest long‐lived 
radioisotopes of interest in this environment, the water target system was constructed and has been 
successfully used to collect beams of 24Na and 67Cu ions produced at the NSCL. Initial experiments 
included collection of an analyzed 24Na test beam and collection and extraction of analyzed 67Cu, a 
radioisotope with medical applications. The collected radioisotopes were characterized using low‐
background gamma spectroscopy at both Hope College and Washington University. The analyzed 67Cu, 
counted offline, indicated that over 80% of the beam produced at the focal plane was delivered into the 
water cell. Analysis of the extraction technique indicated over 95% of the delivered copper isotope was 
successfully removed from the water, and made available for antibody labeling. The final test run, where 
67Cu was delivered with a higher rate of unanalyzed beam, contained a cocktail of contaminant beam 
particles that had to be radiochemically separated from the isotope of interest. The unanalyzed 67Cu 
collection, with a beam rate ~100 times more than the analyzed 67Cu collection, required circulation of 
the water in the target during beam collection to minimize localized heating. Preliminary results from 
each of these experiments will be presented.  
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Zhengtao Qin 
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Kim Reinig 
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N. Bandara 
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S. Sharma 
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Victoria Calzado 

 


