US Department of Energy Office of Science
DE-FOA-0000995, CFDA 81.049

Final Technical Report:
Support for Students, Postdoctoral Fellows and Trainees who have

been accepted to present at the Terachem 2014 Symposium
Grant Period: May 01, 2014 — May 31, 2015
Grant / Agreement No. DE-SC0011676

Project Director:
Cathy S. Cutler, PhD Professor
University of Missouri Research Reactor
1513 Research Park Drive; University of Missouri; Columbia, MO 65211
Phone: 573-882-5211 or 573-882-5263
Email: CutlerC@missouri.edu

|. 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:

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

e 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

e 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.

. 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.

University of Missouri/MURR — C.S. Cutler, DE-SC0011676 Final Report Page 2



IV. EVENTS WITH SIGNIFICANT IMPACT ON THE PROJECT
None.
V. Abstracts of Students receiving bursaries
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Anthony Degraffenreid

Amare B9

Session AL Oelver Radometals in Disgoss and Therapy and New
Labvellireg, Straiegies

vl Piress eniLations

59

JAI-LF1.2-HOPO): An alternative chelator for

97 ¢ radiopharmacesticals

Melisen A Deri*, Shashikanth Ponnals®, Brian M. Zeglis”,

Gabor Poh,Jaseph | Dennenberg”, Jison S Lewis”, Ly nn O Francesoon™

“Department of Radiology and the Program in Malsailar Pharms alagy
ane Chemisry, Memarial Sloan Katrering Cancer Genter, NY, LEA
"Deparmnent of Chamnistry, Huner College and the Graduar Cenger of
the City Uversiry of NY, LEA

97 is an attractive radionuclide for antibody-hased PET raerm
ecase its TH.41 h half-lile matches the biological residende time of
156 sntibodies Curently, sntibodies e radiol sheled with BZr wsing
desferriocamine B (DFD); however, the olserved uptake of radiose-
tivity in the bomnes of mice given "“Zr-DF0-antibody constructs
suggests dn vive relesse of "B T[1L A better chelstar for T2
could eliminate the relexse of the bone-seeking ™Zr'+ cation in vive
and produce a safer PET tracer

We inves o gate the efficacy of 2 hyd o ypyridinone-hased chel sins -
343 F1.2-HOPD) or HOPD - a3 an sltemative to DRD. The Zr-HOPD
complex was evaluted not ondy experimentlly, in vio znd in vive, but
ala the HOPO ws found 6 rapidly and efeaively lbrma 1:1
complex with * that exchibits remarkable stability and bvorable in
vive clesrance The stability of SZr-HOPO mabched or surpised tha of

"7~ DFO in every experiment. Ultimately, HOPD has the potentisl to
replace DFD for "92r- hate d PET i maging sgents.

Re fere noe
11] Der MA, er 2l Mucl Med Bial 201 3;40:3-14

hapyfdacdolorg/ 10016/ P nuomedio 20 1405103

60

A movel mulivalent bifunctions siderophore chelator seafTold
Tor radiolabeling with galiem-68 based on fusarinine C
Cluiangyan Thai®, Peter Knetsch®, Ohris ine Rangger”, Dominik Summer *,
Whictise] Blutrer”, Hinbertis Has®, Blissherh von Guggenberg”,

Roland Haubner®, Oemens Decristalamn®

Aheparttment of Nuclear Medicne, Innshruck Medical University, inshruck,
Austria

"Drivision of Moleaular BiologyBiaenter, [nsbruck Mediml University,
Innehruck, Adstria

The cyclic peptide siderophore triseyifissdnine C (TAFC)
showed exesllent complexing propertes for ®Ga resulting in high
spedfic sctivity and excellent metsbal ic stability. We postulsted that,
starting from it descerylsted form Rsarinine C (FSCO) trimeric
biaanjugates are directly sressible o develop novel 956 s-labeled
rargeted radiopharmseiticals For & prool of principle, the femic
Tlarm of FSC was coupled with an o, i nlegrin targ et ng RG D se quende
Vi & i ir Sethvation wsing HATUHOAL snd DIPEA. SubSequent removal
ofinon allowed radiolsbeling of FSC[RGD); with ™G resulting in high
radiochemical yield [>98%) reaching SA of upto 1 TByjumel The logD
value vars —3 6 revealing 2 hydrophilic charsdter snd sobiliny studies
of | ™ GaFSC-[RGD 1y in different media showed 2 high in vitro stability.

A Wan vailue of 1.8 + 0.5 n was determined indicating ahigh binding
affinity for o fy; inbegring. The inemalizd adivity was 53% cpm/mg
protein fbr o fy posithe M21 cells which was reduced to spproxi-
mutely 125 of the relerence sctivity vis skdition of e[RGDW)
Biodistrilution studies in nude mice resulied in an uptake in the afn
eitive numor of 4_TE IDVg 60 min afer injection, compared to 1.13%in
receptor negative fumours, more than 3-fold higher than the mono-
meric "85 -NDDAGA-RGD in the same tumour model [ 1.35%) [[4%Ga)
FSC-{RGD); served 2 an example for the fexsibility of 2 novel
miiirivalent hifunetional chelitor hised on cydic peptide s denmphones
andl shwed excellent targeting properties for oy imegring

hiotpe fdacdoi orgy 10006 nwamnedivio 201405 073

61

Synithesis of tridentste Bgamd: Polentisl teemnmstic application
of a radioarsenic trithiol

Anthany |. DeGraffenreid”, Cathy 5 Cutler®, (harles Bames®,
Sihia s Jurison™

University of Missouri, Departiment of Chermetry, Golurmbia, MO0 65211, LFA
Sl iversity of Misour], Reseanch Readtar Center, Gohurmmbia, MO 65211, LEA

Arsenic-72 i 2 26h hall-life positron emitier [2.8MeV) with
nude s properties wielul for disgnostic imeging by positron emision
tomography (PET). Amsenic-77 is & 388 h haif-life bets emitter
(683 keV) poentially wseful for radiotherapy spplications. Radioiso-
toped of arsenic have hall-lives suitable for use with antibodies &
targeting veaars witle i sdiviona radionuetides, ™ C F 0y and =y,
ey oot e sufficienty | ong hadf-Hves (up to 4 days) to permit chemical
dervatization and in vive localization forradi simegi ng or radother apy.
Urilizstion aof these radiokotopes requires the development of
compounds with high in wive sabiliy for @njugation to the
Largeting probes. Direct complexation of arsenic using a trithdol dhelate
myy provide 3 simplified rowe for the development of 2 linkshle
radioarsenic cvmples. A simple trithiol wis synthesized and character-
ized by "H and "3C NME, electrespray jonization mass speciometry
[ESFM5) and single crysta X-ray diffraction. Radiotracer studies with
ne-carfer sided TTAL resulted in high radislsbeling yield [=06E): it
stbility was evaluated by cystine chaliengs.

hittpydacdiol arg 101006, nuem edbvio. 201405 0= 1

62
Robist and efficent bifunctional chelstors for *u to Crget
ofly integrin

Misarg Som®, Nikunj Bhatt”, Gwang 11 An®, Jeongsan Yoo

Iyungpoak National Liniversity, South Karea
*Karm Imtinie of Radiologiol and Medical Sdences, Sauth Korea

The choice of bifundionsl chelstor [BFC) and radicisompe is
crucial for imaging of biological fundtion. 0 [t = 12.7h) s ap~
anel B~ emitter, making it wseful for both imeging and radi otherapy.
The sccuracy of imaging with ™ Cu ofen depends on BFC and hene,
thee i portance of BRC cnnat be overemphasred in &m of Cu-BFC
com plex robustness in vivo.

We have previously reported propylens oomsbridged TEZA
[PCB-TEZA) chelator, which showed exeaptional Kinetic inernes
and better radiolsbeling profile than widely ised (B-TEZA. Recent-
Iy, a new tetraszamscrocyclic deelator TE2A-Bn-NCS, with two
scetic acid pendant arm for strong Cu(11) cmplexation snd an et
NC5 pendant arm for exsy conjugation with biomoleculs, was
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Vernal Richards

Amucs BT

13

Evahustion of mew targel materials for cyclotron production of
T=Re aml ™Tc

Vernal Bchards, Suzsnme Lapi

Mallinokrodr Instinge of Radiology, Washington University School af
Mediine

Cyclatron production of ™= Tc and ""Re stnds 25 an invahshle
methad B produce both radiometsls. This method of preparation hes
bemime sttractive to {1 ] avmbat the impending shortage of ®=Tc due
o aging resttorms and (2] produce "™fe with higher specific soivities
Our prood of concept studies indicsxe that the use of the relracony
carbices of enriched "™Mao and ™™W, slong with powdered ™Mo
metal is good cmdidates for the cyclotron produdion of e
aforementioned radiometals Unlike ™ Mo0y and "“W0. sintered
targets ol the refradory carbides and metallic povwder have been sbhie
o withstand the high temperatures that come with bombardment at
high beam cumrents fbr exiended time periods To date, we have
emphoyed currents af up to 20uA for 40 pAhr integraed currents Tor
bath radionuclides Targets were amenable o the themo-dhromato-
graphic procesing method, resulting in recoveries of tens of mCi lar
SmTe and mO quantities for "ORe fbr our proal of principle
e periments. This processing method results in the Geile retreval of
both ™Moy and "™W0, in yields in exces of 90 Through solid
amle resctions, these mddes wene converted o the arbides of ™Mo
and "W, and to metallic powdersd "o, indicating the longevity in
the use of these maerials

hitp o dolorg/ 1006/ nuemedbds 201405111

Poster Comminications

1M
Large-scale cydotron production of ™=Tc

K Buckley”, F. Benard®. M5 Kovacs™. V. Hanemasyer”, B Hook™,

5 McDisrmid®. 5 K. Zeisder®, M. Dodd”, | Corssut. M. Vuckovic™,
H.Cockiwm’, C. Emnomon’ R Herper®, | Walliant® T] Ruth®, P. Schaffer”

STRILMEF, Vanaounwer, BC Canada

B Caner Agerey, Vancoines, BC, Canada

“Leweson Health Research [neiture, Landon, ON, Ganada
“CPOC, Harmidlton, ON, Ganada

FEnTe is currently supplied s the decay produs of e,
produced by an ging flest of research rescinms sound e world
Challenges 1o the existing supply chain are two-lold: resesrdy
resdars fely on enfched wranium and generate nudesr wasie
Secondly, several resctors will exse aperation in the nesxt 2-5 years
Here we repart the development of a viable, compre hendive solution
o produce = Te in sulfhcient qusntities 1o supply 3 Lirgs uiban smes
using & conve niional meadical cyclotron.

This paper presents data on the demonsiration of commerdal-
saale cyclotron produdion of ™= Tec using the ™ Mo(p.2n)®=Tc
transformation. Using cyclotrons with proton energies of 16 and
18MeV, our team has estshlished preliminary ssturstion yiekds
between 1.8+ 02 and 34 + 04 GBy/pA, producing approximely
115 &nd 348 GBq after 4 6 hour imadistion, respectively. In sddition
to evaluating high-power target, target transfer and dissolution
hardware performanee, work undervay ibo includes messuring
bath Te and mon-Te radiiclidie i por tes, dinical vabdastion and
an applicati on for regulstory approval with 2 goal of implementing a
cot-effective solution before the Canadian MRU reactor cexses

medicl matope production in 26

In conchigan, we hive demomstrated that direct production of
#%Te via proton bombandment of ™Mo can be schieved in high
yiekls using two different brands of medical cyclotron Our 2 pprosch
has been installed in multiple existing Deilivies [slf-ohielded or
vauled), and can be scaled © a higher power cyclotron using a
dedicated target station for high-cument produdion.

ity fdw ol arg! 10E, | e edbio X0 1406 070

125

High purity *"Cu wsing 40-50MeV protons at the Brookiaven
Linse Tsotogpe Producer

Kylen Solvik®, Ramesh Sharma®, Suzanne V. Smith®

Chesmistry, Haverford Collepe, Hoveford, PA 19041
Spdedicnl kompe Reearch Program, Collider-Acceleramr Department,
Bronkhaven Natianal [aboramry [ BNL ), Upion, NY 11973

Copper-57 (o= 158 daya) i 3 medically important radioiatope
with postentiad foruse in imaging and target rad otherapy of disexse It i
curnendly produced at Brookhaven Linae Isstope Producer (BLIF) using
high energy protons [ 128- 140 MeV proons] Co-produdion af Lerge
quantities of *0u (10 fold higher) at thess high ensrgies requires its
decay (>3 days ) before 0 is radionuclidic pure (~95%) Go-produc-
tion of arange of long-lived radionuclidic contaminmes nequires i thres
cohimn separation method. New oo section data reported by LAEA
[TRS473 2011 ) show an energy window [40-50 MeV) where the co-
produdtion ol *3Cu is substantislly reduced and the = Cu production rate
s 2coepiable Changing the proton energyfor ™ Cu produstion can resuli
in the co-production of diferent types and quantities of o nkami nating
radioisonpes. Therelre 4 new deperafion proces fbr high purity *"Cu
its resuiined. This redesrdh examines the development of new Largetry lo
degrade the highenergy proton besm i =45 MeW and the wse of novel
organic slven! acid mivhires o separate the desied Cu amd
simuiltanenisly purily the sxpendive enrched ®Zn target materisl

for rewse.

hitpe febacdol org 110G onuam edivio 20 1405117

126
Developiment of the mon-t nlsrd PET rad onschdes. ©*%se snd T
Hedne H. Coenen, Sebastizn Kuhn, Ingo 5 pahn

INM-5 Nuldearcheie, Forshungerentnim Jilich

For progres in medical research and pradice, the importane of
mon-standard PET radionuchides i incressng O thise the radioni-
clides 95 snd BT represent interesting exampleswith potentisl
1o enlarge the scope of PET tracers,'studies_

For utilization of radiomuclides. an exact bmowledge af their
relevant nuclear data and the development of radioche mical
separation methods are essentisl Oress sectons for the production
of BT via the **Se{ pn " Ti resction were messured Liilizing cation
exchange chromatography the no-carmer-added produd could be
isnlated The positron intensity of this radionuclide was re-investig aed
uing & very pure OTi sour e inoombinstion with X-ray, bets and yy-
coincidence spedrometry: in sbaohite emistion probability of 857%
wis obtained_ In onder to find an optmal way lor produdion of the
potemisl PEF-nuclides OS¢ and **Sc which i not based upon the
irradistion of enriched L get mater 44, several fasdion patheays were
excarmined. During this wark 5S¢ proved i be the most promising PET
nuclide of scandivm, ad the ™fexP’Sc mder resdion wi
identified to be the moest efective production roue, showingd madmim
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Eric Price

Amare B35

[ [CHzla~0) 2 THz) = NH-CO-CH-O-Ho- OO-fAL)  were  synithesized
and radiolsbeled with ™0u st a radiochemical purity of a1 least 355
Al three radiolsheled GE11 -conjugates were stable inbufler 2 well 2
in human blood serum. The binding properties of the radiolsbeled
conjugates were then evaluated in vitro using EGFR-rich [A431, FaDu)
and EGFR-negative [MDA-MB-4353) cell preparations. However, 35 &
result of the in vitre studies for 2l thres GE1 1-conjugates no binding
affinity could be determined. These findngs may be expleined by the
highly Inydrophobic character of the produced GE1 1-conjugates with
Sccnnpanying tendendy B sgre gation.

Re fere noe
11] LiZ Thes R Wu X eral FASER | 200515 1978-85.

hitpfdac dhoi orgy 101006, nuomedivio 20 14.05.08 5

81
Structural imvestigation of ™55 %Cs HEED-CC complee
Karl Plos !, Zhihes Zha', Seak Rye Ched®, Lin Zhu®, Hank Kung”

° Departrmedd o [ Radialogy, Unhversity of Peanns l vania, Philadelphia
BCallege of Chemi sy, Belfing Normmal Lintversity, China

Introcuuation: With the svailshility of GedGa generators, "3 i becoming
am i sotope of dusice for developing PET xgents without 2 cyclatron. Cydic
chelitors such = DOTA, NOTA or acydic chd for, such a8 NN-big2-
hydroxy-5-{ carbmoyetin jhenay | et enedismine-NN-dixetc sod
[HBED-CC )L, e alten uded to generate lundionsl chelsting ligands lor
binding Ga to bioative argaic malecules becnise they can
complex|®GaGa insol ution a1 much G ter rate than other ligands It
B expectal that Ga® " HBED-OC sy §in Sirudissl isomer [snntio-
mers and SEreo-isomers). We tested this hypothesis wider different
resttion oonditions. insoluton

Methade: After formation of @mplexes, ™= VC 8 HEED-CC, 1 snd ™
ST+ Chy-HH-CO-MH-Lys] Al WHEED-CC, B (3 PSMA twgeting
tumaT imaging sgent). HPLC md LC-MS analyses wene camied ou
Fesil i * Both | igands fof med ™ ™Gy com plexed 25 desaribed in the
literature |1 | However, UV radio-HPLC and LC-MS snabyses revesled
[at lexst) rwo gallivm complexes in the HPLC profiles; but ™Ga-
complex/LC-M5 revealed that these two peals had the same
mraleciler weight [M + H*| [ale for I: 5991156, bund 5091108
aned 5991076 cale forll: 10033271, found 1013 3259 and 1013 3261 )
indlicating that strudtural isome rs were obtained_

Conaliso e I sppess HistGE “HEED-CC snd Ga® " Glu-NH-00-MH-Lys
[ Als) -HEED-C conssisted of more than one ™= M0y spede with o
identical and cormea malecular weight The exsa chemical nabure of
theste covmipl e, | chiral and siereo-somers ) may be important for teir
Iicslogical proper ties and require sdditional investigation.

Re fere noe

1] Eder M, SchbferM, Bauder- Wikt L, Hull W-E, Wingler C Misrw,
et . Binenng ug Chem 200 2,33 :688-97.

hittpey e dol orgy 10.U06, | nanom extdbin 2014051052

82
Hyootapa v HyC 3o apa: The difference of 2 single cafson stom
Eric W. Price™®, Brisn M_Zeglis", Jacqueline F. Cawthray™®,
Jason 5 Lewis®, Michael | Adam®, Chris Orvig®

TThe University of Brifsh Colsnbio

*TRIUMF
“Mermonial Sloan-Keftering Cancer Genter

The ligands Hy Soctapa and p-5N-BrrHyGoctpa were synthe-
sived for the first time. These new ligands were compared with the
previowsly published ligands Hpoosps and pSCN-Bn-Hootspa, 1o
determine whether addition of 2 single arbon stom to the badibone
of these ligmd scaffolds would effed metal/radiometal chelstion and
sbility. The In™™ and Lu® ~ complexes of HyOoctpa were synihe-
sired, studied by NMR spectroscopy, DFT structure snalyss, potento-
metric ftrations, and mmpared to the andogous Hyootaps compleses.
The "H NMRE spectra of [in[Soctapa))— and [lufC3oaapa)|— were
substantially diflerent from the snalogows Heooaps oomplexes by VT-
HMR and 20 COSY/HEQC-MMR experiments. Evalustion of DFT
sruchires revesled different bond lengths and geometries. The
Iifunetional ligands p-SCN- B HyC3octapa and p-SCN-Br-Hyoctapa
were conjigaled ta the stibody rastuzumab, radialsbeled with
" and "Ly, and their radiochemical yields and serum stabslity
were direaly mmpared. The HSocopstratummsl onjugaes dis
played inferior radiochen istry propertied 1o Hoasps-trashisumd. In &
5elay stability challenge in blood serum ™neocaps- and ™ine
Cloctape-trenurisnsh were determined (o be =91% and =248 stable
respectively, md 7 Vlu-octps- and TLu-CBodap-trashieumib to be
= B9 and - 43 stable respectively_ This work demonstrates that changing
even 4 sngle cabron in a ligand can result in remarkable di Berendes in
raciosharmical stability.

hictpe feacebolorgy 101006 | naom edivio 201405 032

B3

Bi mifiin g propeeriies. of radiol sbeled ce tund maly conj gt e
W. Sihver”, M. Schubert”, H. Stephan®, B. Graham®, L Spicda”®,
M. Baumand®, | Pietrsch®, | Steinbach’, H] Pietrsd®

THZINR, Germaiy
SMonath Uiniversity, Melboume, Aistralia

The manoclonsl antibody cetuximsb [CZ25) binds with high
affinity to the epidermal growth factor receptor [ BGFR), which is 2
major moleculsr target for treatment of different types of cancer.
Radiolabeled 2325 has besn proven to be appropriste for cancer
imeging and trestment. Thisstudy compeises ana find ty com padson
of different C225 conjugates incorpor ating p-5CN-Bn-MOTA (1), p-
SCN-Bn-dli calyl- TACH [2) and p-SCN-Bn-CHIX- A°-DTPA [3). Evalu-
ation of the K, values using homogenates of A431 cells [ BEGFRYY
Her2*™ axpression) revealed mindmal loss of affinity for these
conjugstes compared to unchanged C225. Ssturation xS have
been applied to compare the binding properies of [[™CupCu-1)5
€225, | *0u pu-2) =225, ([**¥]Y-3)- 225 and (| "™ Infin-3) 225
anhomogenstes of different cander cell lines. The labelad oonjugstes
wherefound to bind with highspecificity and affinity to both the A431
and FaDu (EGFR™™™=/He2™™ expresion) celly however, the
affinity for the FaDu was higher than lor the A431 cells. The affinity
of [ CulCu-1,-0225 and [FCuplu-2),-C225 for both EGFR
expressing oell lines was somewhat higher than that displayed by
(™ ¥[¥-3)4-C225 and {|*™Infin-3 1-CZ25. Mo specific binding was
alserved in the ciie of the EGFR-negative MDA-MB-4535 cells
Maoreover, immunoresdive fractions of more than B0E were deter-
mined, indicating that the conjugaies sre promising candidstes for
Turther in v & vahution.

hictp tdad ol orgy 101006 navam edbio X0 1405087

University of Missouri/MURR — C.S. Cutler, DE-SC0011676 Final Report

Page 6



Sam Groverman
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Nuclear Medicine and Biology

Abstracts for Symposium on Technetium and Other Radiometals in Chemistry
and Medicine (TERACHEM 2014), September 10-13, 2014

Session Al Technetiom s Rlvenium in Coonfination Owmistry

el IPiress eul o s

1

Organimetallic techmetum chemsiry; past, present and future
Roger Alberta, Henrik Braband Michssl Benz Michass] Felber,
Sehastan Irmste pf

Departiment of Chemisry, University of Ziin ch

Reutinely applied, metaliodrgs ane coondination compounds and
rarely of organometallic nature, Cardialie® being the most mention-
abile exception. Over the Listdecade, bioonganometallic chem istry grew
o2 prospenous field to which Te and Rechemistry contribubed essentisl
resulls 1) The “squo-ion™ =T OHy)a(0Dh|™ opened & realm of
chermisry, hondsmental and imaging ofented and in line with the
concepls of bioorganometallic chemistry of stable elements. Contri-
butions of many groups, in support of this stastement, will be
highlighted. Beyond pure imeging with ®Tc scting ~just™ & (g
new demistry and concepts ane required. One strategy, induced by
cyclopentadienyl chemistry with " Te, points to 2 theranastic
approach (2] ®Tc complexes for imaging are complemented by
(eald) rhenium homalogies: both dedgned secording 1o pharms-
ceutically applied lesd structures |31 Despite |(Cp-RP™Tc(00)4
Ieing Mull organom etallic aympownds, their syntheses are = shakeand
ke ™. Thee el tics coudel e & Rutire oppon undty, not ondy inspiring
Tundamental *¥=ITe research but also keeping it alive Basic and
applied research in future must parailel axch other. To give a glance
at both, new results from different organometallic felds such 25
further 7"coordinating ligands will round up the presentiation

Re fere noes

11] Morais GR, et sl Organometallics 2012;31 :5693-7 14.
2] Kelkar 55, st sl Biomnjug Chem 2011 :22:1 579-9(8.
|3) CanD, et sl Angew Chem Int Edit 2012;51:3354-7.

hittpy e dol org/ 10106, L nmeamed o 201405132

z
Synitheis of fae{™ ™ Tol,) ™ mmplese s Acthvation of ™™ol |~
by phoesplsominm cations

Henrik Brahand, Michael Benz, Roger Alberta

Undvers ity o f Zurich

The resction of high-valent foc{"*Tcol |~ omplexes with
alkenes via (3 + 2cycloaddiion is an inmovative approsdch lor the
aynthesis of radiomnjugaes |1-3) Recent developments, hased on the
interation of phesphonium salts with the robust [F= Mo~ snion in
newrral water, led i 3 simple procedure for the synthesis of [Ty
(el )| type complexes [@onlt = L4 T-iriamscydonnnmane of defiva-
tives) Diie 1o this ieew approsch Be- [ To0,] ™ complexes ire now
available in high yields and purity for sereoselective libsling of
biomolecules The patential of the new biocon| ugation strategy has
besn demonstrated by Lbeling of 2 seres of diferent vectors
[pharmacophores, non-natural amino scids, and carbohydrates )
|4 Furthermose, the labeling via (3 + 2} oyclosddition has been
established & 2 nivel procedure for the labeling of silica based
particles, which will help to gain more detsiled invive data of slica
[ nane) particles by non- invasive radiolmeging in the future

e lespes fusess.

(1] Brabaned H, et 3l Chem Eur ] 2009:15(3 6831
(2] Braband H, et al Chem Commun 301 4;50:4126
|3] Braband H, et sl Chem Eur] 20111 7:46-12967.
(4] Wil bermin MA_ et 3l Dulton Trans 201 4:43:4260

hitpe ool orgy 10006 nwan edivio 201405 07 1

3

Imaging arbon manoiube-mediated drsg delivery with "™ Tc
and ""in

Sam Groveman™”, Simone Alidori™, Lynn Francesmnd®,

David A Scheinberg®, Michsel . McDevin®™

“Hunter Collape OUNY
Epemonial Sloan-Keftering Cancer Canber

Carbon nanotubees [INT) are potentially versstile drug delivery
platforms due to their |arge xspect ratio which allows fbr amplifics-
tion of drig and imeging efleas. Furthermore this nanommaterisl
exhibits distinctive fibriller pharmascology. When @valently fune-
tionalized, ONT can srommodae a4 numerous amount of different
moleculsr components designed lor theranostic purposes. It was
demanstrated that antibodies, peptides, ol gonucleotdes, amnd other
drugs can be appended covalently and o ONT. Thee
goal of this project is 1o @-image drug and CNT delivery wherein the
mmmmwmm.mwmmw'ﬁt
to CNT wing sucdnimidyl S-hydrazinium nicstinate hydrachloride
and & tHcine @-lgand rapidly and srsightorwandly, are being
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Labvellireg, Straiegies
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JAI-LF1.2-HOPO): An alternative chelator for

97 ¢ radiopharmacesticals

Melisen A Deri*, Shashikanth Ponnals®, Brian M. Zeglis”,

Gabor Poh,Jaseph | Dennenberg”, Jison S Lewis”, Ly nn O Francesoon™

“Department of Radiology and the Program in Malsailar Pharms alagy
ane Chemisry, Memarial Sloan Katrering Cancer Genter, NY, LEA
"Deparmnent of Chamnistry, Huner College and the Graduar Cenger of
the City Uversiry of NY, LEA

97 is an attractive radionuclide for antibody-hased PET raerm
ecase its TH.41 h half-lile matches the biological residende time of
156 sntibodies Curently, sntibodies e radiol sheled with BZr wsing
desferriocamine B (DFD); however, the olserved uptake of radiose-
tivity in the bomnes of mice given "“Zr-DF0-antibody constructs
suggests dn vive relesse of "B T[1L A better chelstar for T2
could eliminate the relexse of the bone-seeking ™Zr'+ cation in vive
and produce a safer PET tracer

We inves o gate the efficacy of 2 hyd o ypyridinone-hased chel sins -
343 F1.2-HOPD) or HOPD - a3 an sltemative to DRD. The Zr-HOPD
complex was evaluted not ondy experimentlly, in vio znd in vive, but
ala the HOPO ws found 6 rapidly and efeaively lbrma 1:1
complex with * that exchibits remarkable stability and bvorable in
vive clesrance The stability of SZr-HOPO mabched or surpised tha of

"7~ DFO in every experiment. Ultimately, HOPD has the potentisl to
replace DFD for "92r- hate d PET i maging sgents.

Re fere noe
11] Der MA, er 2l Mucl Med Bial 201 3;40:3-14

hapyfdacdolorg/ 10016/ P nuomedio 20 1405103

60

A movel mulivalent bifunctions siderophore chelator seafTold
Tor radiolabeling with galiem-68 based on fusarinine C
Cluiangyan Thai®, Peter Knetsch®, Ohris ine Rangger”, Dominik Summer *,
Whictise] Blutrer”, Hinbertis Has®, Blissherh von Guggenberg”,

Rooilanl Haubneer®, Oemens Decristafan®

Aheparttment of Nuclear Medicne, Innshruck Medical University, inshruck,
Austria

"Drivision of Moleaular BiologyBiaenter, [nsbruck Mediml University,
Innehruck, Adstria

The cyclic peptide siderophore triseyifissdnine C (TAFC)
showed exesllent complexing propertes for ®Ga resulting in high
spedfic sctivity and excellent metsbal ic stability. We postulsted that,
starting from it descerylsted form Rsarinine C (FSCO) trimeric
biaanjugates are directly sressible o develop novel 956 s-labeled
rargeted radiopharmseiticals For & prool of principle, the femic
Tlarm of FSC was coupled with an o, i nlegrin targ et ng RG D se quende
Vi & i ir Sethvation wsing HATUHOAL snd DIPEA. SubSequent removal
ofinon allowed radiolsbeling of FSC[RGD); with ™G resulting in high
radiochemical yield [>98%) reaching SA of upto 1 TByjumel The logD
value vars —3 6 revealing 2 hydrophilic charsdter snd sobiliny studies
of | ™ GaFSC-[RGD 1y in different media showed 2 high in vitro stability.

A Wan vailue of 1.8 + 0.5 n was determined indicating ahigh binding
affinity for o fy; inbegring. The inemalizd adivity was 53% cpm/mg
protein fbr o fy posithe M21 cells which was reduced to spproxi-
mutely 125 of the relerence sctivity vis skdition of e[RGDW)
Biodistrilution studies in nude mice resulied in an uptake in the afn
eitive numor of 4_TE IDVg 60 min afer injection, compared to 1.13%in
receptor negative fumours, more than 3-fold higher than the mono-
meric "85 -NDDAGA-RGD in the same tumour model [ 1.35%) [[4%Ga)
FSC-{RGD); served 2 an example for the fexsibility of 2 novel
miiirivalent hifunetional chelitor hised on cydic peptide s denmphones
andl shwed excellent targeting properties for oy imegring

hiotpe fdacdoi orgy 10006 nwamnedivio 201405 073

61

Synithesis of tridentste Bgamd: Polentisl teemnmstic application
of a radioarsenic trithiol

Anthany |. DeGraffenreid”, Cathy 5 Cutler®, (harles Bames®,
Sihia s Jurison™

University of Missouri, Departiment of Chermetry, Golurmbia, MO0 65211, LFA
Sl iversity of Misour], Reseanch Readtar Center, Gohurmmbia, MO 65211, LEA

Arsenic-T2 5 2 26h hall-life pmitron emiter [2.80MeV) with

nude s properties wielul for disgnostic imeging by positron emision
tomography (PET). Amsenic-77 is & 388 h haif-life bets emitter
(683 keV) poentially wseful for radiotherapy Rasdigiso-
toped of arsenic have hall-lives suitable for use with antibodies &
targeting veaars witle i sdiviona radionuetides, ™ C F 0y and =y,
ey oot e sufficienty | ong hadf-Hves (up to 4 days) to permit chemical
dervatization and in vive localization forradi simegi ng or radother apy.
Urilizstion aof these radiokotopes requires the development of
compounds with high in wive sabiliy for @njugation to the
Largeting probes. Direct complexation of arsenic using a trithdol dhelate
myy provide 3 simplified rowe for the development of 2 linkshle
radioarsenic cvmples. A simple trithiol wis synthesized and character-
ized by "H and "3C NME, electrespray jonization mass speciometry
[ESFM5) and single crysta X-ray diffraction. Radiotracer studies with
ne-carfer sided TTAL resulted in high radislsbeling yield [=06E): it
stbility was evaluated by cystine chaliengs.

hittpydacdiol arg 101006, nuem edbvio. 201405 0= 1

62
Robist and efficent bifunctional chelstors for *u to Crget
ofly integrin

Misarg Som®, Nikunj Bhatt”, Gwang 11 An®, Jeongsan Yoo

Wjungpook National Liniversity, South Karea
*Karm Imtinie of Radiologiol and Medical Sdences, Sauth Korea

The choice of bifundionsl chelstor [BFC) and radicisompe is
crucial for imaging of biological fundtion. 0 [t = 12.7h) s ap~
anel B~ emitter, making it wseful for both imeging and radi otherapy.
The sccuracy of imaging with ™ Cu ofen depends on BFC and hene,
thee i portance of BRC cnnat be overemphasred in &m of Cu-BFC
com plex robustness in vivo.

We have previously reported propylens oomsbridged TEZA
[PCB-TEZA) chelator, which showed exeaptional Kinetic inernes
and better radiolsbeling profile than widely ised (B-TEZA. Recent-
Iy, a new tetraszamscrocyclic deelator TE2A-Bn-NCS, with two
scetic acid pendant arm for strong Cu(11) cmplexation snd an et
NC5 pendant arm for exsy conjugation with biomoleculs, was

University of Missouri/MURR — C.S. Cutler, DE-SC0011676 Final Report
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Alexander G. White

POB-TERA-NCR A criss bridiged BFC for '(u-tused radopharmacasticals
Hisarg Soni”. Nikunj Bhatt”, Gwang 11 An®, Jeongsoa Yoo"

“Kyungpook National Liniversity, South Korea
Baren netitute of Radiological and Medical Sdences, South Korea

Bifunctional chelstor (BFC) is 2 key component in developing
Cu-hesed imaging sgents. For the suiccesful development of
E40u- hased imaging xgents, the BFC is requined to make Ddle and
stmong @njugation with omolecule aswell a5 to hald radiomet al
jons firmly in physiological conditions

Previously, we have reported that propylens cros-bridged TEZA
{PCB-TE2A) could form more stable Cu complex than ECB-TEZA and
could be utilizd & 2 BRC in the ame way &5 BCB-TE2A. However,
upon conjugation with biomaoleaule, one of i scetic add pendant
arms would be consumed and would not be svailable for strong
coordination bonding & Cu(l) jon 1n sddition to this, the overall
charge al the Cu-BFC-@najugate will abo change Mrom newtral o + 1,
wihich lesds i retarded body clear ance.

Here, we report 2 new designed propylens aoss- bridged cyclam
derivative [PCB-TEZA-NCS), in which &n extrs RineBand group [NOS)
fior exsy conjugation was introduced on the propylens aos-brdge to
keep both carbacy Lite groups for strong aordination to Cul IT) jon. Our
synthetic strategy was proven B be highly efficient in terres of overall
yiekd and total synthesis time compared with previously reported cros-
bridged BFCs POB-TE2A-NCS was abo mnjugaied with a cyclic RGD
peptide through the NCS Runeaionlity xnd radiolsbels d weith *Cu jong
The in vive targeting alfinity of ™ 0u-PCR-TEZA-NCS- o RGDWE) was
examined in nude mice bearing LB TMG xenografts

hetrpe /doc diod org/ 10106 nouern edbvio 200405005

85
Peptiie con jugates for EGFR-Largeting
K Viehweger, |. Hesse. H Stephan, L Spiocia, B Graham

HIDR, Monash Unfversity

We have synthesired *'Cu-lahelled pepride conjugates hased on 2
1A.7- trisrscyclononane [TACN] framework that may be applied for
i Wve PET imeging A peptide sequence [LARLLT, “D47) wis used to
target the epidermal growth fctor receptor {BGFR) Ovenex pre sion
and mutstions of this @ll-surie recepor are involved in ardm-
geness and progresion of many human canders

Four different linker groups were introdused 1o influence
salubility and lipaphilidry. The TAMN-peptide conjugates are obitsin-
ed in high yields after parification by RP-HPLC. Radiol sbelling with
HCulll) was rapdly schisved under mild condifons [pH = 55
22°C). The receptor binding abilivies of the Labelled conjugates have
been evalusted using immunoprecipitation and by determination
of the dismocistion comtants revesling only wesk interadions
[ Ky = 0D i ) ctvrenpuiresd o s B ve Digand epidermal growth (acor
[EGF; Ky = 0.04 + 0002 i), However, it was not determined if the
“Dd” peptide slone could target the BEGFRL

heptp feloc dhod oorgy/ 10106 nuem edbio. 004,05 045
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Polyacrylamide nanogel systems with ™ 0u che lating cross- Enkers
for PET imaging

Alexander G White®, Jseques Lux®, Minnie Chan®,

Caralyn | Andersan’. Adsh Almutsin®™

"University of Pits burgh, Deparament of Roadiokgy
Bl ndversity of Ga lifornda San Diego, Laboraory of Bioresponsive Maberials

In recent years, i nerexsing atention has been given B nanoedh-
nalogies within the fields of molecular imeging combined with drug
delivery. We recently reported the design and synthests of metal-
chelating aoslinkers enabling fommlstion of poly sy lamide hydro-
gels [nanogels) for magnetic resonanc imaging [MR1); however, 2
major drawhack of this imeging modality is leck of semithvity. To
overoome this limitstion, naogelk were formul sed ontining DTPA,
DOTA, 2nd NOTA meti chelstars far ®Cu-based PET imaging 0w
transchelston studies sgaingt EDTA showed that NOTA containing
nanogels have superior stability in comparison with DOTA and DTPA
afer 24 h (NOTA = 90% DOTA = 61% DTPA = (K] We then chese to
compare in vive PET imaging performance of DOTA and MOTA
che ator-contining nanogels 5 3 platform for pessve omor Largeting
of fouse fmanmany circinoms xenogralts via the enhanced pemme-
ahility and retention (EPR] effect Both NOTA and DOTA nanagel
systems showed grester contrast in tumor §5swe in comparison to lres
S0 sher 24 anel 48 h st probe injecton. More significandy, NOTA
nanogels showed higher uptike in the tumors at 48 h in oom i son
to DOTA sysems [NDTA TumorMisde =90 DOTA TumorMus-
cle = 57) sugpesting that the enhanced stabiliy of the “Cu-NOTA
complesx resulis in 2 maore promising nanogs] formulition. These data
show that NOTA-bised menogels show promise for futue studies
utiliring targeied nanogel for theranestics cmbining PET, MRL and
drug delivery.

T el dbod gy 10100E | nasem escllvio. 201405 098
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The site-specific mdiometallaion of amiswdies on the heavy
chain glycans

Brian M. Zeglis®, Charles B Davis™, Robert Aggeier™,

Brizn | Agnew®, Jaon 5 Lewis®

SMhepartment of Rodiology, Memonial Slean Kettering Cancer Center
*Foundational Bology Group, Themma Asher, Inc.

Immunoconjugates labeled with radiomemls have emerged a5
critical ook in nuclear medicine. However, the lsck of site- specificity
in traditional methods for the sttaschment of chelstors can lead o
poorly-defined constrnuds and impar immunoresctivity. To circum-
vent these isues, we have developed a chemoensymatic system lor
the site-s pecilic radiolsbeling of antibadies on e ey chaind The
methodology consists of fur steps: (1) the removal of terminad
galactose residues on the antibady hexvy chain using f-1,4-galscin-
sidude; (2] the inmrporation of aride-modified galsctoamine resdues
using & substrate-promisaios galstosiranaerase; [3) the strain-
promated click conjugation of chelstor-modified dibenzocycloctynes.
o thee aride-modified sugars; and [4) the radialsbeling of the resulting
antibody construa.

We have sucoe sfully validaed this system in a vardety of sertings,
including the construction of a "Zr-labeled variant of the PSMA-
targeted antibody 15971 and the synthesis of =Zr- and ™ Lu-lsbsled
constructs based on the miorectal cancer-spedfic antibody huA33
We have alo expanded beyond radiometsls to create immwno-
o ug ates site-4 pecifbcally Labeled with radi chalogens, fluomo phores,
of & eombination af repores for miltimodsl imaging Ultimstely, we
bedieve that this methodiology could have & transformn ationsl impaa
on the development of disgnostic and therapeutic immuno-
conjugates for both the liboratary and the dinic.

hiepe /fdx dolorg/ 101006, nuwomn edhvio NN4.06.110
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Aranh Pen

Harvesting radioisotopes at a Projectile Fragmentation Facility

Aranh Pen!, Tara Mastren?, Graham F. Peaslee?, Nick Wozniak?®, Shaun Loveless®, Scott
Essenmacher?, Lee G. Sobotka?, David J. Morrissey*, Suzanne E. Lapi®?

!Department of Chemistry, Hope College, Holland, M1 49423

2Department of Chemistry, Washington University, St. Louis, MO, 63110

3Department of Radiology, Washington University, St. Louis, MO, 63110

*Department of Chemistry, Michigan State University, E. Lansing, M1 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 2*Na and ®’Cu ions produced at the NSCL. Initial experiments
included collection of an analyzed ?*Na test beam and collection and extraction of analyzed ¢’Cu, a
radioisotope with medical applications. The collected radioisotopes were characterized using low-
background gamma spectroscopy at both Hope College and Washington University. The analyzed ’Cu,
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
7Cu 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 ®’Cu
collection, with a beam rate ~100 times more than the analyzed ®’Cu 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.

University of Missouri/MURR — C.S. Cutler, DE-SC0011676 Final Report Page 10
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B4 Assncs

Radiolsbelled peptides vith beta negative emitters are wsed in
peptide receplor radionudide therapy (PRET) for the trestment of
variows hemours Radiolsbelled snalogues of cholecystokinin/gastrin
family shewed promising results for PRRET in fumour & presing
COK2 rescephons.

The sim of this work was to oblsin twe minigastin snaloguies
[DOTA-cMG{ Nie) and DOTA-cMG{Met)) radiolshelled with 177-
Lutheium and compare il the amino acd sulstingion affect
the imernalisstion propertiss in A1 el expressing CONZR

TeCEpors
Radiolshelling of DOTA-<MG[Nle) and DOTA-<MGMa) with
Tl oty produced (SA 1897 mCiug of " lu) was performed
incubating 1 h at B0°C, pH5.7. The final spedfic scivity ke both
radiopharmeeutiok ws 0067 mCijug of peptide. Inemalisxtion
sy were performed in receptor expressing el line A431[002+)
i AR (D03 — ) & neegative control
Fesubs: Radiochemicl purity [Sep-Pak C18) were 938 and 996% for
T -DOTA-CMG{ M) and © Mer), respectively, and
relention Hme [HPLC-RP) were 111 and 115 min, regpectively.

Bath compounds showed a high internalizstion rate, 193 and
173% of cell bound messuredimg protein for 7 Lu-DOTA-CMG
(M) and ™7 Lu-DOTA-cMG[ Met), respectively, sher 2 h neculs b on
The Wocked contral with uman gastrin | showed les than 1% for
bath radiopeptides, indicating receptor specific internal isation

These results are similer to those reported by ot her redexrchers
(DST Action BMOSOT) with Mn-DOTA-cMG[Met) (20 Aimg

s
In conclusion, sccording 1o these results, intemslization pooper-

ties aren’t affeded by the amino scid sulstingion of methionine
for noflewdne.

herr: / felsc bl g 10 10N 6, it ecllide. 00405 120
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Effects of Gly™ /DAl "™ -re placement in GRPR- antagomist

sl e ol g il

E lyrmperis, T Maine® A Kaloud® EP Krenning® M deJong™ BA Nocks

SNCSR “Demmokrilos JGR
BErmermie MGNL

Radiomet allsted bombesin (BEN) analogs deliver disgnostic or
therapeutic radistion specilically to GRPR-pesiti ve tumors, such a5
prostate and breast cancer. Based an the reportsd higher biosvail-
ability of DAls"™ -subst ituted BEN analogs, we developed twa new
GRPR-antsgonisi,  SB3 = DOTA-PARZA-DNG- | [Fhe® Leu-NHE'7)
BEN[E-13) and SBA = |DAL " [SEL We were inlerestad to revesl
potential sdvamntages of this single Gly'"/DAla"-replacement by
comparing the biological profiles of the two sanslogs and their ™ in-
radialigands. Competition binding ssxs in PC-3 cell membranes
sgainst |"Z-Tyr YBEN showed that Gly™ /DAL ™- replacement de-
teriorated GRPR-affinity (Wsgf. SH3: 46 +03nM. SB4: 112
+ 1.2 nM). Dusing incubstion in PG-3 cells (1 h37°0) radialiganda
didl net internalize, 23 expeed for radisantegonists, but nemsined
bound on the cell surface (|™ In|SB3 127% and " "InjSB4 12%)
Radiopeptides were injected in mice and blood colleaed 5 min
pet-ingection (pd) wad snalyzed by RP-HPLC 1o asses in vive
degradation. The DAla" -analog | " In[SB4 showed higher in vive
stshility [77% intact) than ["MnjSE (55% intact). During bic-
distribation in S0D mice besing PC-3 xenograls af 4 h pi unmodified
™ IinfSB3 shewwed signifbcantly higher uptake in the GRPR-potitive
rumons (153 +22% D) compared © DAL -substited | 1n}5B4
(F1+£11% DEl In @nchsion, epliemen of Gy™ by DAIS"
improved in vivo stability, hivvever, at the st of receptor-affinity, and

Kim Reinig

eventually ranslted ink unbivourasbly kwer tumar wptake of |™Inj
SB4 in andmal models.

hirp: /e doi org/ 10 1006 | nuamedivio 204,05 060
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Rafindlabvelling and prediminary biodogical evahution of NOTA-CRGD
diimer Labelled wit h Ga-68

Dana Niculss, loans Essnu, Filip Puices, Cosmin Mistadeu

Horia Hulubei Matianal Instinge for Physiss and Mudear Engineering,
Magurele, Ramania

The o,fb; inbegrin recepinr, expressed on tumar cell memibr anes
can be preferentislly targeted by peptides contsining the RGD
sequence, resulting in 4 verastile cell re@gnition aysbem_ NOTA-
m&l:[mﬁ],] was labelled with Ga-68 and tested for
radiolaballing yield, purity, stability, in vito binding and ex vive
biodistribution. The radiolsbelling was performed wiing an adomat-
ed system with inline quality control and Ga-68 eluste from a tin
oxide based Ge-68/Ca-68 generstor, purified and concentrated o
400 MBg in 01 ml water on &n andonde exchanger resin 40
nanomales of peptide was lbeled and purified, ROP =98 Elution
concentration, labeling and purification procedures took les than
25min. The ex vivo bisdistrbution of "Em&mk
[RGDYK)2] wias esied in tumor bearing animal models (melamnoma,
ARAZ] Walker, Guerrin] showing high and stable tumor uptake up to
1168 IDyg i n melanoma The blood desrance is (21, e renal slimi nation
is mare rapid thanin the cxeof ™ Ga-DOTA-E-jc[RGIHK ) ;| whil e Trigher
tunar i barkground raties were olserved Real-time quant fication of
ol s L inberasctions. vaxs. abso peerfor med: the binding to receplors
expressed on mmor cells surfsce was schisved in the first 3 min of
incubation and remaing stblde for 30 min. In @nclsion ®GaNOTA-
SCN-Bn-E-{ o RCINVK);| shiws promisng charsderstie o radioracer
for PET imuging.

hrge /e dioi g/ 101006 | naom esdbvio. 200405 08 1
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A tri- moedal Uil s vocept For sentine] ymph node ma pping
Thengan Qin, Carl K Hoh, David B Vera

Departients of Chemistry & Radinlogy, University of Califrmia, San Disgo

Introducion: We report a novel method to prepare *3Ga and ™= T
dlival-la bed e TRDy=BO0OW -tilm anocept. 2 sentine] lymph node [ SLN)
targeting agent, for tr-moda | molealsr imeging.

Methods: Solutions of Madc, Gad; and N®*Tal, were added
surcessively to an “instant W containing ophilizd ROveB0004-
tilmannaept (B frmal), Sl (016 mg | trehd ose [0 mg) and asomde
scid (05 mg ) After a 30-min incubation, the pH was adjusted to 7
with PBS. Mo purification was performed. Radiochemical purity was
messured by HPLC and radio-ITLC edhniques. A dese (011 nmal
30pCi Foa, 700 p0 F=Te) was injected to the botpad of 4 mie
Pogliteal SLNs were imaged by VistaDR micoPET at 0.5 h and OpsaddX
systerns at 015, 24, 48 72 h, then ex doed and ssaped for =T
Fesulre: Radiochemicl and fuoreseent purity exceeded 981 Poplites
SLN was identified both on PET and fuorescence images st 05 h
Fluorescamee remained sirong 21 72 h, when - 13 of the injeced dose
resided in the SLM

Conclrsione: Tri-modal Glmenocept  provides quanttitive  pre-
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describe the synthesis, charscenzaion and biologicl evaduation of
vl com plexes of the Cype o] Re™=Te[00) [+ -L) L Re*™=TcL 1. Re/
el Re ™ ™Tel Ligands L1-13 were sy nihesizd by incorporating
& different tridentate chelimnron the bone-seeking pharmse phore 1-[3-
sminopropy Liming jethane- 1 1-diyidiphosphonic  acid dj—[]ﬂa@.l!]
amine in L1, iminodiscetie sd in 12 and 2-pimiylamine-N-scete sod
in [3 Rell-Rel3 complexes were synthesived and dursmerived
spedrmmpeally. ™ Tell-""Td Y were prepared in high yield and
wiere identifisd by comparative FP-HPC studies ising Rel1-Reld x
references. They were stable in vito over 24h and showed high
hyddroxyapsatite binding (*™Td1 908, ™ Tel2 85% and ™ Tcl3 68% in
5 mghnl HA 2 1h) Biadistribution studiss in mice revesled that 41 =Te
complexes exhibited st blood tisse clesrance and high bone uptake
(1944 + 144 for ™™ Td1, 1219 + 177 for "™ Td2 and 1379 + 058
for ™= Tel3 X L0g at 1h post injecton) comparable & = Te-MDP
(1563 + O65% Myg &t 1 h pi)l The promising properties of these
compoundd sre encouraging for further evaluston tha will deermine
their potentd s bone imaging spenis

hotrpe /fedocelod oorgy 10 1005 nuem acihio. 0405 092
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New ™™Tc-radinimmunoconjugates for pancreatic

carcinema dete ction

Laiifs Mel éndler-Alsforr”, COrivting Balzs® Gais Zuaalatia”,

Giulio Fracxssa”, Nicnla S varese”, M are Col ombarri”, Anenio Rosare™

DEEC0G-Uiniversity of Padus Ihaly

SENILNE, Pechia, linly

“DIMED-Universiry of Padua, Ialy

Alhepna rement of Pathology and Dia ghostics, Verona Linhversity, Bl
KOV, Pachi, laly

Pancre 28 carcinoma is responsible for more than 30 of tumor-
el ated death becase it is notorowsly difficu o disgnose; thus, new
dizgnostic approsches ane imperatively nesded Recently, prostate
stem cell antigen [PSCA) and mesothelin demonstrated high expres
dion and wide distribution in pancrestic cancer, but nol in mormsl
panr exd. This research aimes to develop new radiol mmunocon] ug stes.
[RICs) for panare atic cance rdetection bised an monocknsl antibodies
[mAb) ta PSCA and metothelin, which are hesvily overexpressed in
this rumar histotype. Either mAls labeled with Muorophore exhibited
high recognition capacity for Ag ™ tumar-cells both in vitro and i n vive,
s peessed by cytometry analysis and optical imeging "%™Te-
radioim muno@njigates were obmined with high labelling efficiency
(98X by redudtion of both mAbs with Z-mencaptosthanal and
incubation with **“Tely in presend of 3 weak competidon ligand
Suahility tests performed in saline solution and human semm
demanstrated that RICs are stabde for at | exs 48 h

Both mAbs were radiolsbeled by direct method with a high
radiochemical effidendy and stability, and eould be ised for pancrestc
cancer detedion

This research was supporied by AIRC [1G-13121 to AR).

Tooepe et oo IO100E o edio 200405 034
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Dn!hpm! and pereliminary biologicsl sudy of
for radiosym ovectomy lLabelled by ™ Re
D.EKHE!'I.}IH':. A0 Malysheva, GE. Kodina,
NLA. Taratonenkova, MV, Fhukova

Burnasian Federal Mediml Fiophysiol Center FMBA, Mascow, Ristia

N. Bandara

Radicsynovectany i & therapy used i relieve painand inflammation
o rhewrwinid srthrirs and relsted & sexses Progression of the d sexse
lends 1o the destruction af the joint or loss of functon In this study the
MBRe-Sn S8 pendion was anthesred sl charscen zd somiding to its
e chenmical properties and bi clogcal behuvior in rabbits

In this study "™Re i the choten radionuclide 25 it is readily
availshle on routine basis from the ™W" ™Re gensrator [Dbnins,
Russia). The suspension was prepared in two staiges The first step is
recovery of rhenium-188 in an scidic medium, the second - the pH
adjustment is carried out with phosphae buffer solution. Tostabilize
the mspension, a solution of polysorbate B0 was added The
raclinche mical purity was determined by TLC on slics el in scatans
The particle sires were determined by laser scattering method on
NICOMP™ 380 Z15. All andmal experiments were conducted in
compliznce with the animal protection laws and with the ethical
principles and guidelines for sclentific animal trials The scintigraphic
im ages. wiere soquudred with a SPECT /CT (Philips) at 24 and 72 h after
intrasrticul ar sdministration of suspension to rabbits.

Wie secesaillysyrtes bed ™ fe-Sn s uspend on_ whi chis stable for
maore than 3 days The optmal conditons for effedive labeling [ ~95%)
wiere found_ About 90K of partdesin the synthesized suspension were
loveer than 9.3 pm. The sd ntigraphic imsgesof e rabbis, 5t 24 h and
72 h post sdministration, indicxte relevant activity ondy in the lnes.

htte /el dool gy 101006 | nowormesdbvic. 204,06 091
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Synthesis of novel fenium and technet ism NyO; schifl
base complexs

KM Reinig, D.A Rotsch, LL Radford, EM,. Weis, AB. Taylor,
CL Barmes, 5.5 Jurisson

Department of Chandery, Unbversity of Misourd, Golumbia, MO, UEA

Technetium-99m Schill base complexes, more commonly kmown
s the “Q-series”, have been considered for use a5 single photon
emision computed tomagraphy [SPECT) i maging agenta Rhenium is
often 2 struchiral analogue to technetium and s Botopes. idesl for
racliotherapy and imeging therefore Re- and Te-Schill base chemis-
try has been investgated.

Resding (BugN)|ReOCly] with the tetradentite Schill Ree ligand
' [ 11 -climethylethylene dinitdl odi-o-cresal | aabibnHy)  yiskls
cis-{Re mmlmmmﬂmmhﬂm'ﬂtﬂm El
in soluton The monomclesr complex can be trapped & cis-{Re*D
[NCS)[aakibn ) | by sddition of [BuMSCN to the rescion bt
Restlurtion of -] Re¥0{ M5 ) <ali bo | with riphenyiphosphine gives the
unique trars -Re™NGS) [PPho)[ sahibn)| and  trans-fe- O Re™[NCS)
(sakilm]) ;| Resdtion of [Bu, M) [ToDCL| with sl ihaH, vields o
O(Te™ [0 aabyibn ) | The monanuclesr species, g [T 00 [2abibn) |
can be i appeed 3 imil &rvo the Re amplex by the sdditionol (BuNSCN
The mononuclesr NCS ampl exes have shovwn excellent stability and
translation i the radiotracer level i undervay_

hipe /el dalorg/ 101006/ | nuomedivio. 204,05 081
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Synihesis of ™ Tc analogue of ™" "LmiBG for pessible wse in
et Poendocrine lumor imaging

Mavin Sakhare, Sowmen Dns, Anupam Mathur, VL Murhekar,

R Krishna Mohan, G Prabhakar, 55 Sschdev

FRadiapharmocaifmls Program, Board of Radiaten and katape Technolo gy,
Mo, Mumbai 400703, ndia
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ather hand, maoleculsr imaging investigations wsing |RGD-Glu{ ™ 0u-
N2 A J-6-A e =101 2| prochuced high-quadity, high contr st rmeges in PC-

targeting radiolgends and indices [RGDSGlu-{"'Cu-N02A|-6-Alx-
RMZ| i be & poietis] candidate for o 58 an into human patients.

Tooepe /o oorgy 100G o edbia. 200405 006
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97y labeling and preliminary evalustion of a irimeric RGD
peptide hased on 2 movel sideroplone derived el ing scaffold
Chusang yam Theai®, Peter Knetsah®, Dormindk 5ummer,

Chirtitine Rangger’, Hibiertis Hass",

ool aned Haubner®, Cleme s Decristafora®

“Department of Nudar Medidne, Innshruck Mediml University,
Innsbruck, Austria
*Division o Molecu lar Fiology Biocenter, Innshruck Medical L ersity,
Innsbruck, Austria

Wit the Lest years ®7r has attracted incre asing attention s long
lived PET radionudide 5o far the bifundions] chelsting system
em played for T 2r- xppli cati ons is dies fer riosarmine B (DFD). Fusarinine
C [F5CL a ayclic peptide sidemphare, could be an sitemative with
potentially lgher stability due o is cyclic strucmre, having
complexing properties comparable to DFQL As proal of prindple in
this stuely 57 Asbelling of RGD-derivstied FSC, the optim teation of
analyticsl prodedunes and preliminery evahiation of this compownd
are reported High radiochemicsl yield [>96%) for ™ 2r-F5C- (RGD);
could be schisved st high SA HPLC was wsed for char scter ization of
"5 2r -FSC[RG D)5 but was not 51 tabie for determination of BCP. Lking
TLC best separation properties were schieved wsing MLGSG and
CHLCOOH/H0 [1:9) 54 & mabile plase I vitro charscterisation of
|=E|FEC-[RGD ), showed comparable properties to the MGa-coun-
terpart with a hydrophilic charscer (logD value of —29) and low
semim protein-bound sctiviny. |"SZr|FSC-[RGD), was stable in PBS
[ pH 7.4), iin FeClh-solution x5 well 25 in fresh huaman serum, in DTPA-
sohition at 37 °C ot 24 hows a slight degradation of the ™2Zr- peptide
wixs found. Cell intemalized sctivity was 200X cpm/'mg protein fbr
iy poditive M21 @k which could be redured to 023X cpmymg
protein via sddition of c[RGINVY) revealing spediic receptor binding.
Thede resuls indicye very promising properties of the fusarinine C
saaffold &8 basis for multimen ¢ Largeting @nstructs lor Labelling with
"57r. Biodistribution ex per ments are currently ongoing.

hitepe /el ebod orgy 101005 e echdo 00405 075
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Exrubyliineg; inmul Cam eoars imaging amd e stment with the
ithe ragnostic Rdonucide Tin-117 m
Suresh T Srivastivg

Frookhaven National Lo bord ey

The high-LET inimversion eleanan [ CE ) emitter Sn-117 m, 14d.y
159keV, BEL) shows considersble promise for the non-imvasive
moleculsr imeging and mestment of inflanmenry diserses inehuding
cancer, and of athens dennsis cavsed by vulnerable plaques [VP) in the
comonary and carotid arteries tat when ruptured case significant
cardisr evens | - 70%) lexting to Ml and sudden desth. The CE from Sn-
117 m is idealfor trexting VPs_as their discrete rangein Gssue [ =300 pm)
is approsdmately the same 23 the VP thickness in human carotid and

S. Sharma

coranary arteries. We have developed and wsed (i) Sn-117 m electro-
plated coronary stents (Sn-117m sents), and (ii) Sn-117 m-DOTA-
Annexin V[TA| for evaluging the pessibility of simultanecis imaging
sl therapy of WP with this dual-purpesie (ther sgnostic) radionuclide.
Histochemical analysis of proliferating maoopheges and smooth
mudde cells in 4 hyper-lipidemic rabbit model 3d sfer 5n-117 m-
s implantation |4 deses: O [oold tin), 30, 60 and 150p0i Sn-
117 m per stent] showed that inflammatory cells in the 5n-117 m-
seled segments were damaially redicsd in 2 dote-dependent
manner. Recent studiss in an Apoe-E mowse VP omodel with
systemically administered TA have slo showed a significnt
therapeutic effea A phase 11 clinieal wisl with TA, in which human
carotid endarterectomy patients were dosed and imeged for VP, with
histalogy 25 the comparison, has demanstrated promising results.

hrge /e diol g/ 101006, o esdbvic. 200405 065
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Targeting Casrin-Relesing Peptide Reoplor-Positive Tumors
usiing Vitrium-86 labeled DOTA-Bomisesin7-14) Anslogs

N Bandara, K. Cherukuri, 5 Krieger, | Parry, SE. Lapi, BE Rogers

Washingin University School of Medicine, 5t Louts, MO

The gastriner eleasing peptide neceptor | GRPR) is oversxpressed ana
variety ol human canders induding bresst and prostae. Bombesin [BN)
is & urteen aning sdd neuropeptide tha binds with high affinity 1o
GRPR. O Lsboratory was amongst the first to evaluste BN analogues
radialsbelled with positron-emitting radionuclides lor imeging by
psitron-emisson tomography (PETL The goal of this study was
1o evaluate DOTA-linker-BM{7-14) analogues radiclabelled with
" (b= 14T h " = 33X, Epy = 664 keV) 1o deermine the st
of iming ™ in plae of ™Cu on tumor and norm al e uptake We
hypathesize that imeging wing the ™Y analogs would give better
diriimetry estim aes for their ™Y therapeutic counterpins s com pared
16400 snd may 30 rediie badground 3ignal in non-treet G In
this study BM{T-14) anslogues mmprising two wnique aming sdd
linkers {ghe-ser-gly and ghy-ser-ser) have been radiolsbellsd with
o winl evaluated for intematiotion imna PC-3 cells. These nesults show
a rapid and spedfic uptake of both analogues over 24 Smdies 1o
evaluste these mmpounds in mice bearing PC-3 tumor xengrals by
indistribution and small animal PET im sging sre ongoing.

bt /el dod o rg/ 101006 | ndian edvio. 201405144
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Synthess and evahution of [Gaj-AMDII0E A novel imaging
apent lor targeting chemoldne receplor CNCR4

Ayoub Aghane) s~ Amir B | alilisn®, Yousel Frrssl®,

Behnour Alirerspoor”, Mehraban Poulsdi®, Davoud Beild®,

Stephan Mas?, Ali Khalaf

“Department of Muckar Pharmmacy, Faculry of Pharmaocy, Tehmn
Liniversity of Madical Stiences, Tehran, Iran

BN urenr Sden e and Technology Ressanch Instifite, Tehran, | 1365-3486, ran
“Ressarch Center for Nudlear Medicine, Tehran University of Mediol Sdenes,
Tehmn, fan

At ey Mue bear Medicine, Unive sty Mediol Cantre Maing, Langenbedear, 1,
D-551 31 Masinr, Gy

In order to develop 2 possible OUR4 imeging sgent dor
oncologicsl acintigraphy, [FGajlsbeled 1,1'] 1 4-phenylensbis] meth-
ylene)] bis-148.11-tetraxrscyclo-tetradecans || Gaj-AMD3100)
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of octanal fwater parttion coefficients suggested that|* CulCu-NOTA-
HAP-N51 had high hydrophilicity, and in buffer snd semum it was
siable after 1 hand 24 h MAP-MNG1 and NOTA-NAP-NE | showed i gher
affinity than the cyclic derivatives Linking the dwelate unit at the
peptide was sommpanied by some loss of 2 Mnity. 5 xtur stion 5 tudies
weith the Labe led pe pride resulted in K, vahes in the love f na nomolr
range for | CujCu-NOTA-NAP-N51 and |™GajGa-NOTA-NAP-NS1,
respectively. Thus, both radiol sbeled peprides s ppear to be promising
for Rirther i mvestigations in anim sl melinoma models
This resseanch was supporied by MILUR [ PRIN 2008F5 A3AF_002).
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Evaluation of [™Gaj-DOTA ghrelin (1-19) in LNCaP

[ & £4 0 b

Chariton Carlie L™, Dhanvantar Savits®, Luyt Leonard G

“The Univers ity o [ Westem Ontara
Blandon Regional Cancer Program

Ghrelin is & 28-amino sdd peptide that is the endogenous ligand
for the growth hormone secretagogue receptor- 12 [ GHSR- 12) GHSR-
1a is highly expressed in prostste cander and previow work has
demonstrated that ghrelin distinguighes betwesn healthy, benign
and canierous prostale fhsue ex vhia We have developed 3 DOTA
ghrelin [1-19) snalogue capable of targeting the GHSR-12 Lking
arthogonal proteding groups, disminopropanoic scid-3 and lysine-
19 sllowed for functionalizstion of the peptide with odanoic seid
and DOTA respectively. A gallium standard was prepared by
complexing " 'Ga with purified DOTA-ghrelin [1-19). The 10
wis 31 nM compared to 8.1 nM for nafve ghrelin [ 1-28). Optim sed
radiolsbelling of DOTA-ghrelin [1-19) yieked spedfic sdivites
=22 GBg/umol In vitro studies using HEK293 /GHSR- 1a cells shaowed
uptake of ™Ga-DOTA ghrelin (1-19) that was decressed in the
presence of GHSR-12 Wocking sgent. A one hour dynamic pPET scan
ahowed localisation of ™Ga-DOTA ghrelin (1-19) & early 23 10 min
in NODySCID mice bearing LNCaP tumours aithough washout was
olserved by ane hour Susgesting knw in vive stability. Administe ring
il ock ing xgent significandy red used tumour uptike visulised st 10 min
In condusion, we have developed 3 SGa-bbdied ghrdin [1-19)

sndoge demomstrating spedficity to GHER-12 uSing in witre and
i vivo prostate cnder modds

Relene moes

11] Rosita O et al ] Med Chem 2009; 52:2196-203
12| Chenl etal Prostxe 20012,72825-31
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0wl New theranistic agent
G. Valentini®, P. Panichelli”, C Villand™, G. Pigotti®, D. Martind"

PACOM SpA, Montemsann [ MO, Localitd Grvallinn, Ialy
BUDLC Medidng Mudenre Ospedale Gvile “Spinio Sane”, Pescar, aly

BACull, has a high tumor uptake [1] This uptake is due to an
overex presion in tumor cells of the @pper transporter CTR1 |2] and
probably for the increxe of DMA sctivity re plication. Dur sim i to
evaluate the potentisl of "Cull x5 theranostic xpeni intwo different
lines of tumors: prostate cancer and uterine cancer. For this rexson

we examined two diflerent patients in metzstatic phase using case
report method. These patients presented dizgnosis of metastatic
lesions. stucdied with FOG PETACT scan and CT scan. We examined in
disgnestic phase these patients with ™uCl, (370 MBg) and
compared the pictures with FOG and CT. These patients were
silministensd chematherspy and were in non responder phate We
injected trestment dose of 3700 MBq and evalusted the resulte We
olserved a significant redudtion in volume of lesions and an
increxse in wealth general conditions. These preliminary dats
confirm the theory of potential role of ®Cwll; a5 2 real the ranaos tic
agent of new generation

R fere ioes.

[1] Jargensen T, et al. Nugd Med Bial 2013;40:345-50_
(2] Qutin C, ot sl | Muel Med 2014:55:1-6
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Preclinical applicstion of *"Sefolate - A pilot awdy in
tumar-beadng mice

Cristina Miiller”, Maruts Bunka™, Stephanie Haller”, Ul Kister”,
Michalzs van der Meulen®, Andreas Tirer*®, Roger Schibdi™

Pyl Scherrer Inarinire
Bliniversity of Beme
Charitie Leiie-L o g it
“ETH Zurich

Purpese: The sim of this study was (o investigate the use of T5¢
[Tyz= 335 d) ke p--radionudide therapy [ER7, = 162 keV) xnd
for SPECT imaging [Ey = 159keV) using a DOTA-folai cnjugate.
Methods *75c was producsd via the "E:[n.*p]"l:.l-:g& nudesr
readion Separation of 75 from e target material was performed
by chromatng raphy_ 7 Sc-folate ws investigasted in vitro wing olste
receptor (FR}-posiive KB tumar cells The therapy study was
condudted with mice bearing KB himor denografts. One group wis
treated with T5c-lolate |10 MBq) wheress control mice receied
only wline SPECT/CT imaging studies were ako perlormed.

FReailre: 475¢ vt separated from Ca twice 3 wesk It was obisined in
2 solubion for direct radiclsheling which yielded “Sc-falae with 2
radioche mical purity of =96 In vitro, ¥ Sc-folate showed FR-3pediic
binding to KB tumar cells A significant mimor growth delsy and an
increxed medisn surival tme [385d) were olserved in trested
mice mmpared to untresed controls {25 d). The SPECTAT scans
confirmed high uptake of FSc-lolite in tumons and indicted
exeellent fearunes of Y75 lor imeging purpeses.

Conclusion: In this pilot sty we demomtrated the excellent
characteristics of *75¢ for therapy and for SPECT. These findings
slong with our previous reailts obtained with the PET radionuclide
g show great promise for the futwre application of the 44975
matched pair concept in nuckar medicine

bt /e dioi org 101006 | naom esdbvio. 20406 (26
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"7r immune-PET of & piie §al ovarian cancer
Sai Kiran Sharmu®, Brisn Zeglis® Kuntal Sevak®
Jason Lewis®, Frank Wes”

A hidversity af Alberta, Canada
EMemarial Soan-Kefering Cancer Center, LEA
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Victoria Calzado

18
[**=Tic[N) PNP|-scaffiold for SPECT of multidrey resistance: Exdly
in-vitro

sty
C. Balzari®, V. Ganein®, N. Morellan®, N Salvanese”, C. Marzanag®,
D. Carpanese, | Mekndez-Alafort, A Rosain”

SIENI-(NR, Padua, Iraly

*DSF-University of Padua, aly
CONSC0G-Lintversity of Pachua, Baly

=T M-DBODOPNPS)  [DBODC = bis{M-ethmyetn jdirhiocr b,
PHPS = bis | dime thosy propy | phes phinoe thyl ) ethoxyethylamine] s
& cationie mixed-compound, onginally investigated a8 rrmyocardiasl
irnuging agent, ide ntified 5 s table scafiold to devise ®=Tc-agents
for SPECT af multdmug resistane (MDR).

T evaluate the irpat of the [T N)PNPLmokety on the tumer el
surrdation and on MDR remgnition, difiemnt ==ToN DBODOPPS )
like conmplenes were synthesized warying the substituents on the PNP ligand
| PP = PNP3 is{ dlirrest hensypropyiphosp hinoet a }-mathossyet nlamine,
PHPT [ bis{dimerhom yethy iphos phinoethyl) - thosyethyl amine);
PHP10 [ bis{dimetvyethylphaphinoethyl -metayetiylomine )| The
Te=To N -DBODC[PNPN) uptake wis eviuxed in humm cncer ol
lines [MCFT and MCFTADR), xnd in the aresponding sub-lines using
T e-sestarribi and =T [N)-DB0D0 PHPS) 45 references.

A significant increxse of Tell-uplake of ™ Tc[N)-DEODD PNPT )
201l 35T N) -DBODC[PHP10) weas abserved in dig- senstive call line
with respect B ™ Te-sestamibi and **To{ M) DBODC[PNPS). This
amount was two and three times the Teellupike of the relerence
compdound. A reductionof the net cell uptake berween dnug-senditive
sl drug-resistnt cell lines was deteded [p= L001).

Changing chemical-physical properties of [==Tc[ N)JPNP |-modety
significantly affects the capability of the complexes to cros the
plesma membrane incressing their Teell- uptake and affinity for MOR
transporters. "= To(N) -DEBODC] PNPT | and **=Tc(N)-DBODO PNP10)
are good candidates for in-vivo exploration of MDR

This research was supported by MIUR [PRIN 20097 FJHFZ-004 |
and by AIRC (1G-13121).
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Apitame r-HYNIC-""Te: A molecular imaging sgent of PTHT
Victoria Calrads”, Marcelo Ferndnder”, Joel Gonzller”, Maris Morena®,
Alejandro Chabulg aity”, Higo Gereetta”. Pablo Cabwsl”, The s Quinn”

“Deparmmeito de Rodinfrmda, Gentro de nvestigacioned Nuclsnes,
Faculrod de Ciencigs, Liniversidad de la Repiblion, Montevide, Liguy
*Deparament of Bochesmistry, University of Missouri, Golusmhia, M0, LA

Aptamers are single-stranded oligonucleotides that recognize mo-
lecular targets with high dfinity and spedficity. The unique maoleculsr
recognition propertie of aptamers. are being developed 1 image protein
tyresine kinkse-T (FTKTL & member of the reepor ynosine kness
Lurmily, over expredsed on many cancerd In this work, 2 DNA splamer
2gainst PTKT was coupled with HYNIC[Tridne) mnd radiolsheled with
tedhnetivm-99m. Physicochemical and biological mntrals were xesyed
in sute hymphoblstic eukemis CRECEM el Aptamer-HYNIC-"Te
spedfically bound o ICRECEM cells and was sible for 24 h in-vitra.
Pharmaembinetic studies demonstrated rapid bood clearmee Bio-
distribution stulies were performed with Aptsmer-HYNIC-""T¢ in
normal Balh-¢ mice st @5h, 2h, 4h and 24 h post-injedion. Liver and
kidney uptake vahoes were 1068 + 143% IDvVg and 1256 + 095 Vg
2h pest injection, respectively. Uptdke of radiostivity was not
significant in the hngs and spleen Urinary excretion was 4573 + 575

ID st 2h and graduslly indressed o GR35 + 973 ID ot 24 h The

preliminary smdies of Aptamer-HYNIG"*Tc indicrted good phamns-
coldnetic propertes and warrmt Rirther investigation &5 2 cancer
miolecular imaging kgeni
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T arbearmyoy Beenes i din e for biooonjegation o Re and Te
Juan Dendel Cxstillo Ghmer®, Nguyen Hung Huy'. Ulrich Abram®,
Micola Beindorl®, Winfried Brenner®

reie Lithversitdl Rerlin
Brharité Berlin

Thioeartamoy] benzmidines are suitdve ligand systems br ke md Te
| 1.2] Himtewer_ o studies regarding the r suitability lor bioconjugation
with ™= T¢ have been puldished so far. We have designed diflerent
complexes of Re and **Tc with tioarbamoybenzamidines, whidh
e propargylic o carbosylic groups sy xilsble for biocanjugation
TH-NME studies of the did-mupling praducts with model molecules
show the disappearance of the propargylic signal and the formation of
the trisrole fAng 8 confirmed by X-Ray crystal snalysia Re, "*Te snd
SamTe-bioconjugates have also been synthesred Biodisribution stud-
5. are being undertaken.
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11] Meguyen HH et sl Inorg Clem 200847 151 36-44.
12 Castille Games |, &t &l Polyhedron 2012:43:173-30.
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Biological evahuation of two ghoodse dervatives mdolabeled with
BT a6 potential cancer imaging agents

Resiing Dapusto, Marcelo Ferndndez, Rodrigo Aguisr, Maria Morena,
Camila Machada, Fabio Marques, Jusn P. Gambini, Roger Charmmag,
Pablo Caberal, Williams Porcal

Universidod de lo Repiblica, gy
Universidad e de 530 Paulo, Bras]

The sim of this work is 1o develop two glumse derivatives
radiolsheded with **=Te in order to obisin ""FDG snalogs for SPECT.
Baoth derivatives were designed to contsin an IDA-like chelatar for
complexation with "™ Tc armched to glucose anomenic carbon [C1)
or (2. Radiolsbe ling with ¥ Te of com pounds was scomplished by
direat lsheling with high radiochemical purity contralled by HPLC
Complexes ako probed to be highly stable in time until 5hows
of radiolsheling and hydrophilic sccording 1o LogP values "SFDG
internalization studies in B 6F10 murine cell line and oompetition
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