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Ninth International
. Symposium on Radiopharmacology

The University of Michigan Medical School * Ann Arbor, Michigaﬁ

June 7 -10, 1995

Symposium Objectives:

The goal of this Symposium will be to provide a forum for those intemational o
scientists involved in applying the principles of pharmacology and radiation biology
1o the development of agents for the diagnosis and treatment of disease. The =
program will highlight state-of-the-art progress in the development of those agents
used in conjunction with some form of radiation such as radiopharmaceuticals,

- radiopaques, photo- and radiosensitizing drugs, and neutron capture agents. An
underlying pharmacokinetic parameter associated with all these agents is the need
for site-specific delivery to an organ or tumor.. Theréfore, a major goalof the .

symposium will be to address those pharmacologic principles for targeting 1
molecules to specific tissue sites. Accordingly, session themes will include receptor-
mediated processes, membrane transporters, antibody interactions, metabolic
trapping, and oligonucleotide-antisense mechanisms. - A
INFORMATION
~ Symposium Program......... R veneeneas S ereemmessanes ................... pages 2-7
Keynote Sf)eaker ............. ST —— ............... page 8 «
Plenary LECHUTELS .......ov.ereeseessesnessncesncesscses ....... eenerenens rreeienene. page 9-10 l
Poster Presentations................ ceensssaraees AT P . .....pages 11-15
Abstracts for “Late Breaking Papers” ............coolecemsesssmiersinsensinsssssssssenss ....... pages 16-18 g
Abstracts for “Works in Progress”™............... ..... eeeseeaeearnesianes pages 19-24 }
Pages Or NOLES .......ccorrmrereurecsioeereccscncssensassinsasssssens reeeeverenenes reeeeeesvenensenienene. PAgE 25-34 R
1995 Symposium Participants............. SR — eecneeaneanns rcnieenernneneenense PAGE 35-39 J
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Cha:u: s Welcome

.;.

Dean S Welcome

\

PET/ SPECT”

Plenary Lecture Dr. K1rk Frey

Quantztatwe Neurochemzstry from. In Vvo Radzotracer Dzstrzbutzons. |
Physzologzc Conszderatzons and Caveats

‘ 'Dr K. Mardon presenter ‘
- g "In V'tro and Metabolic Evaluatzon of I 1231 /- N Methyl-4-Iododexetzmzde. :
s : : LA SPECTRadzofracer for Studyzng Myocardzal M uscarznzc '

Receptors

-~

Wednesday, June 7 | - .
Registrahon/Coﬂ’ee and Rolls

PLE

o

“,'

' Dr. T R DeGrado, presenter Fn o
_.“Uptake and-Reterition, Mechamsms of para-[ 18F]
’ Fluorobenzylguamdme (PFBG) in Rat Heart”

Dr. C:S. John presenter

<

3 {";'54; 1200130pm Lunchﬁreak

T

' fPlenary Lecture Dr. Mlchael Kuhar
L Imagmg Dopamzne Transporter' From Drugs to Dzsease
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b . 930 10 00 Coﬁfee Break Exh1b1tors Le

Keynote Address - Dr Dav1d Kuhl o
“Dzssectmg the Elements of Degeneratwe Bram Dzsease Uszng

10 00 NeurotransmtterlNeuroreceptor
Dr. B111 Eckelman Chalr

aot

}Transporter/Radlopharmacology
. .:Dr. Donald Wleland Chalr
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“Hzgh Afﬁnzty Sigma Receptor Radzolzgands. \ Radzochemzcal Syntheszs
- of 2-[I 125 ]BP and 3- [I-‘125]BP Biodistribution and In Vtro '
andzng to Breast and Melanoma ’Iumor Cfells'
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DISCLAIMER

Portions of this document may be illegible
in electronic image products. Images are

produced from the best available original
document.




DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the
United States Government. Neither the United States Government nor any agency
thereof, nor any of their employees, makes any warranty, express or implied, or
assumes any legal liability or responsibility for the accuracy, completeness, or use-
fulness of any information, apparatus, product, or process disclosed, or represents
that its use would not infringe privately owned rights. Reference herein to any spe-
cific commercial product, process, or service by trade name, trademark, manufac-
turer, or otherwise does not necessarily constitute or imply its endorsement, recom-
mendation, or favoring by the United States Government or any agency thereof.
The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof.
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2:20 -

2:40

Dr Mike Kllbourn presenter ,
“In Vivo Imaging of Monoaminergic Nerve Termmal Losses Using
Ligands for the Synaptic Vesicle Monoamzne Transporter” .

Dr. Carol Nelson, presenter
“Regional Upregulation of Glucosefl}'ansport Proteins in Tumors and 2-
Deoxyglucose. Retentzon , -

3:00-3:30 Coffee Break - Exhibitors " SR

13:30

3:30

4:20

4:40 .

Endocytosis :
Dr Jamey Weichert, Chair

Plenary Lecture - Dr. Martin K. Bleterbosch

“Selectwe Drug Delivery by Means of Receptor-medzated Endocytoszs

Dr. Kevin Rlce presenter , '
“Pharmacokinetics and Bzodzstrzbutzon Analyszs of Carbohydrate
Ligands for the Aszaloglycoprotem Receptor

Dr. J amey We1chert presenter
“Lipoprotein-like Microemulsion. for Selectwe Hepatocyte Delwery of -
Lipophilic CT Imaging Agents o .

5:00-6:00 pm Time with Exhlbltors/Reﬁ'eshments

Thursday, June 8

'8:00 am Metabolic Trapping

8:00

8:50

9:10

——— e ——— e

Dr. Leonard Wiebe, Cheir

Plenary Lecture - Dr. Thomas Woolf \
“Tacrine-induced Elevations in Human Liver Marker Enzymes
Reactive Metabolzte and Metabolic T}‘appmg Studies”

Dr. L. I. Wiebe, presenter

: “Radzolabelled Tyrosinase Inhzbztors for the Detectzon and Imagzng of

Neural Crest Tumors and Ma_lzgnantMelanomas Radioiodinated
2-Iodo-N-acetyl-4-S-'cysteaminylv Phenol l(2-I,-N-Ac-4-SCAP)” o

Dr. Guiliano Manam presenter

“Biochemical Modulaton by 5-Fluorouraczl and Folinic Acid of Tumor
Uptake of 5- [123[]lods-2'-deoxyuridine Infused Intra-arterially
in Patients with Liver Metastases from Colorectal Cancer”
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g R 10 oo 1o 30 Coffee Break Exh1b1tors g 'S*

5 . \_1’0:30 In Vltrolln Vivo Methodology

RIR Dr. Ray Pohland Chalr

, L ﬁ: 1030 Plenary Lecture Dr. John Caldwell :

| U S “The Essentzal Roles’ ofRadwzsotopes in. Pharmaceutzcal Research
P L andDevelopment” R T, -

\ - 1120 D AlalnA Schweltzer, presenter

P A o Szte-speczﬁc Delwerjy ofRadtolabelled Agents
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1l 45 1 30 pm Lunch Break

",

o

v

Dr. Raymond E Counsell presenter PR |
“The Influende of Molecular Structure ¢ on the Tumor Retentzon of

Boron Capture Neutron Therapy
Dr Scott Wllbur Chalr Lo

Chemoradtotherapy of Cancer

PET and MRI ”:

“ ;~

Photodynamm Therapy
Dr Johan van Ller Chalr

‘ Dr. D Scott Wﬂbur presenter ‘, o R T Sl
{ “Comparzson of In: V'vo Dzstrzbutzons of Szmple Radzodtnated Borane
IR and Carborane Cage Molecules ' R

e o 300 3 30 Coﬁ‘ee Break Exhlbltors \

Dr. B W Henderson presenter U ‘
“The Determznants for the Tlssue Response to Photodynamzc Therapy

. Dr. George W Kabalka presenter S R
“In V'vo Biodistribution. and Pharmacoktnettcs of BNCT Agents Uszng

Plenary Lecture Dr Dav1d Kessel
Prznczples ofPhotodynamzc Therapy

~t

Plenary Lecture Dr. Albert Soloway :
Boron Neutron Capture Therapy A Btnary System for the
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4:40

Dr Johan van Lier, presenter ,
“Radiolabeled Photosensitizers for Tumor Imagzng and Therapy

' 5:00-6:00  Poster Sess1onfRefreshments :

7:00 pm - Banquet, Michigan Union . |

Friday, June 9

8:00 am Rad.losensrtlzers

8:00 -

'8:40°
9:20

. 9:40

. Dr. Kenneth Krohn, Cha1r

Plenary Lecture - Dr. Ted Lawrence |

“Radiosensitizers”

Plenary Lecture - Dr. Andrew M Rauth
“Tumor Hypoxia and Nitroimidazolesf’ '

Dr. Richard F. Schneider, presenter L
“Nuclear Medzczne Markers. of Tumor Hypoxza and Radzoreszstance

Dr. J. S. Sebolt-Leopold, presenter '

. “Bioreductive Drugs: A New Generatzonr of Hypoxzc Cell

Radzosensztzzers

10:00-10:30 Coffee Break

10:30
10:30

- 11:20

11:40

Immunology -
Dr. Alan Fntzberg, Chalr

Plenary Lecture - Dr. Harold Dvorak
“Selective Tumor Targeting: Dzﬁ‘icultzes and Some: Posszble Solutzons”

' Dr. S. A. McQuarrie, presenter

“Pharmacokinetics and Radzatzon Doszmetzjy of 99m e Labelled -
Monoclonal Antibody 170H.82 in Breast.Caricer. Patzents wzth
No Circulating Antzgen

Dr. P. L. Beaumier, presenter - .~ '
“The Pharmacology of Pretargeting Components Optzmzzzng
Therapeutzc Targetzng”

12 00-1:30 pm Lunch Break
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130 Peptlde/Steroui Receptors .t R . &,: |
- ,? Dr. Brahm Shaplro Chalr RS f, ; ,
’ 1 30 Plenary Lecture Dr. Thomas O’Dorlsm ) | )
) e “Peptbde Radzopharmaceutzcals gi.'. B , )
2 20 Dr.R V Hay, presenter LT IR O A T o
' Sczntzgrczphy of Acute, Inﬂammatory Leszons wzth the Radzolabeled :
T - 'Human Cytokznes Interleukzn-S and Neutrophzl-Actwatmg KR
: : SO Peptzde2” L : S C :
240 : Dr.R N Hanson presenter el L S
PRI ‘Syntheszs of 11-Substztuted-1 7a—Iodovznyl Estrogens and In Vtro ‘
N ' Studzes of Thezr andzng to the Estrogen Receptor .
3 oo 3 30 coffee Break G e o ,‘ X
- ,;3:3_(1) - Ohgonucleotlde . VR ;
IR Dr. Don; Hnatowmh Chalr T T i;',f.t LR
,3:36~.-1"'»P1enary Lecture Dr. Dav1d lemca-Worms L
S ',‘“Challenges of Imagzng Gene T}'anslatzon wzth Radzolabeled :
L | Olzgonucleotzdes S e e e |
L 420 Dr.J L Urbam Presenter S T R
e “Scmtzgraphzc Imagzng of Oncogenes wzth Antzsense Probes. Does
e lﬁ_‘ ; ItMakeSense9” RERI ‘ :
L 44 | Dr. Mrmal DewanJee, presenter . SO L ‘
R :f‘Tqmor Cell Killing by Y-90 Labeled Bcl2 Antzsense
R I Ohgodeoxynucleotzde Probes - : o 4 o
5 00 6 OOpm ‘ Radlopharmacology Busmess Meetmg ( . |
“8:005m Animal Moddls of Disease .~ 7 :
N Dr Mlchael K]lbou.rn, Cha:u‘ . L ,: f: AT IPT L
‘ 8 00' Plenary Lecture Dr. Dan1e1 Wemberger* : '* :
o T s g "Ammal Modelmg of Schzzophrenza P R '
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9:00

9:20

9:40

10:00-

10:30

10:50

11:10

11:30

Dr. D. M. Raffel, presenter ’ ' o
. “Application of the Isolated Perfused Rat Heart Model to Cardiac
 Radiotracer Development” -

Dr. Mrinal DewanJee presenter

“Quantztatzon of Neutrophil Dynamics and Retention in Internal and -
" External Flow Oxygenator During Cardzopulmonary Bypass :
Operatzon in Ybrkshzre Pig Model” B

Dr M. R. Kllbourn, presenter .
' “Unzlateral Intra-Cerebral Neurotoxin Injections; Animal Models of ..
Disease and Applications in Radiotracer Evaluations” .

10:30 Coffee Break

Dr. P. Som, presenter '
- “Autoradiographic Mzcrozmagzng InRadzopharmaceutzcal Research”

Dr. Donald H. Hnatowich, presenter

"A Method for the Facil Preparation of MAG3 ConJugated DNA Used as
an Alternative 99mTc-Labelzng Method to Avoid Nonspeczﬁc Protein

Binding"

Dr. Edward Domino, presenter

"PET/Brain Topographic EEG Correlatzon Study wzth Nzcotzne and
~ Tobacco Smoking"

am  Closing Remarks -

Council for Continuing Medical Education (ACCME) to sponsor contmumg

The University of Michigan Medical Scnool 1s accreditéd by the Accreditation . ||
education for physicians.
The Umvers1ty of Mlchlgan Medical School des1gnates thls contmumg

medical education activity for 23.25 credit hours in Category 1 of the Physician’s
Recognition Award of the Amencan Medlcal Assocnatlon




‘f - ‘;Professor Kuhl is‘'one of the foundmg fathers of computed
' tomographrc medical i nnagmg, functlonal bram 1magmg, and
T i:nuclear medlcme in general 3 -: v 1 o ; o &

iy days asa medlcal student where his’ constructron of the. f,' ,
R photoscanner earnéd: hrm the Borden Undergraduate Re- .

.. search Award. After graduatmg in 1955. from' The Umversrty

“of Pennsylvama School' of Medlcme, he'served in the U.S.+,

' . radiology’ resrdency It was during | this time that he. devel-
. < oped the first tomograpluc nuclear. medrcme scanmng dev1ce

o tomography (CAT) by 8 years. ’I’he image reconstructron

. and thus.Kuhl may be. consrdered the founder of modern. .
" < crossectional medical imaging. Thesé prmcrples were | oo it - e,
.. subséquently brought to bear on the i .imaging of posrtron- D R DR
_emittihg radionuclides with the applrcatlon of pos1tron-emlss1on tomography (PET) to the quan-
.. titative evolutron of regionial brain physrology using "*F-fluorodeoxygluose (18-FDG). This -

R T

"+ Professor of: Radiology, Professor of Bloengmeenng, Chief of Niiclear Mediciie and Vice Cha1r~ :
..~ manof Radiology:, ‘He subsequently Jomed UCLAas Professor of Radrologrcal Scrences and. -

="~ Chiefof Nuclear medicine; It was’ during this time, in large meastire to his ‘efforts; that bram

»" - PET developed info'a Wrdely used diagnostic modahty Since- 1986 ‘Professor Kuhl has been

R Award for Distinguished Contnbutlons in, Psychratry and a.Doctor of Humnane Letters honors '

o Nuclear Medicine, a member of the'Tnstitute of Medlcme of the Natronal Academy of Sc1ence e o
f’and26 otherlearnedsocretles andboards TR I ) C g

KEYNOTE SPEAKER‘ PROFESSORDAVID EDMUND KUHL ch s T

5 Hrs mvolvement Wlth nuclear medrcme dates back to hlS

. Navy and returned;to The Umversrty of Pennsylvama for: a -

. (an example of sirigle photont emrssmn computed L
- tomography or SPECT) “This report in 1964 preceded the :
development of x-ray. 1 transmlssmn computed ax1al ‘

-algontbms for both SPECT and CAT are essenually s1m11ar

,techmque deplcted regronal levels of brain glucose metabolism'and the coupling of: metabolism
- fo functronal activity in vatious phys1olog1cal and patholo gical § states. Amongst the dlsorders of

- great interest have been the dementias mcludmg ‘Alzheimer’s dlsease Coupled with these . .

- studies, Professor. Kuhl has beén’ amongst the leaders in the development of new and mnovatNe

) " radropharmaceutrcal tracers to probe cerebral ﬁmctlon mhealth and dlsease

Professor Kuhl rose rapldly through the ranks at The Umversrty of Pennsylvama to: become

Professor of Internal Medrcme and Radlology and Chref of Nuclear Med1cme at The Umvers1ty |

}

- et " : “" ,

B Professor Kuhl’s awards and honors are leglon and mclude The Ernst Jung Pnze for Medlcme

s . from the German, Jung Foundation, The EH. Grubbe Gold Medal Award of the Chlcago Med1cal A ‘

" Socrety and Chlcago Radlologlcal Society, The. Louise and Lionel Berman Foundatlon Award for

o » Peaceful Uses of Atomic:Eriergy, The SC Beemng Award in- Medrcme from Indiana Umversrty, - K

 The Dlstmgulshed Graduate Award of The University of Pennsylvama School of Medicine; The -
» Javites Neuroscrence’lnvestlgator Award of the NIH, "The: William C. ‘Menninger Memonal '

..course from Loyola Umversrty Hei 1s AOA;a foundmg ‘member of the Amerrcan Board of.

¢

o

g e ke gt
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Plenary Lecturers: S

Martin K. Bysterbosch Ph D

Dr. Bijsterbosch is Assistant Professor of Blopharmaceutlcs Umver51ty of’ Lelden and the ,
Leiden/Amsterdam Center for Drug Research. He is best known for his research dealing with .
the site-specific dehvery of drugs to tlssues by receptor—medlated endocytosis.- oo

John Caldwell Ph.D.
‘Professor of Pharmacology and Toxmology, St. Mary S Hosp1ta1 Med1ca1 School Professor.

Caldwell is an internationally recognized authorify on drug dlsposmon and factors affecting drug

metabolism. He is the author of over 350 pubhcatlons and nine edlted ‘books. -

Harold F. Dvorak M. D
. Chief, Department of Pathology, Beth Israel Hospltal Boston and Mallinckrodt Professor of .

Pathology, Harvard Medical School. Dr. Dvorak’s recent publications address antlbody targeting

of tumors, effect of tumor microenvironment, antigen density and antibody dosage factors and
the effects of vascular peptides on antlbody targetmg

Kirk Frey, M.D., Ph.D. -
Associate Professor of Internal Medicine and Neurology at The Umvers1ty of Michigan Medical

School. Dr. Frey is noted for his research on new radiotracer ligands for neuroreceptors and then'.

use in the diagonsis of vanous movement dlsorders such as Parkmsons Disesdse.

Davzd A. Kessel, Ph.D.

Professor of Pharmacology and Medicine, Wayne State Umver51ty School of Medlcme Well
known for his research on the mode of action of anticancer drugs and photosensitizing agents.

Michael J. Kuhar, Ph. D

Professor of Neuroscience, Pharmacology and Psychlatry, Johns Hopkms School of Medlcme
and Chief of Neurosurgery Branch, National Institutes of Drug Abuse and Addiction Research
Center. Internationally known expert on the interactions of drugs and radlophannaceutlcals with
central nervous system neurotransmitter receptors and transporters.

Theodore S. Lawrence Ph.D.

Associate Professor of Radiation Oncology and Dlrector of the Division of Cancer Blology, The
University of Michigan Medical School. Dr. Lawrence has pubhshed extenswely on the subject
of utilizing various halogenated nucleosides to enhance the sens1t1v1ty of various cancers to
radlatlon therapy. : :
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Professor of Medlcme Physwlogy, Pathologyand Human Nutntlon and Dlrector of the D1v1510n
of Endocnnology and Metabohsm, Ohlo State Umver51ty School of Med:lcme Expert on peptlde

P receptor agomsts and antagomsts especrally 1n the‘ area of somatostatm-hke drugs.

Assocrate Professor of Radrology, Malmckrodt Instltute of Radrology, D1v1s1on of Radratron -
Scrences, Washmgton UmverSIty Medical School Dr lemca—Worms 1s noted for h1s research
N . o mvolvmg the multldrug re51stance P—glycoprotem for targetmg radlohgands to speclﬁc trssues

C o and for h1s vrews on radrolabeled ohgonucleotldes PREE . i

i
z

o Andrew Mzchael Rauth PhD o F‘f‘-'",."‘a S -
A Physmrst at the Ontarro Cancer Instrtute and Professor of Blophy51cs at the Umver51ty of

I Toronto. Dr. Rauth's research mterests mclude radlatlon blology, mechamsms of drug action and
theradroblologyofsolrdtumors.. A B AT RN TV SR ’
AlbertH Soloway, PhD e L e T
P Professor of Medlcmal Chemlstry, College of Pharmacy, Oth State Umversrcy Dr. Soloway is ,
‘ : noted for h1s research on drugs for the- treatment of cancer and especmlly boron compounds for

z T neutron capture therapy , \wfiv‘i AR \j,,: T ‘/

: Danzel Weznberger MD,, PhD SR T SUIL R

o Sty Ehzabeths, Washmgton D.C. Dr. Wemberger is the re01p1ent of numerous awards for hlS
Lo '}.: studles on bram dlsorder research S ORI

[ v . v ',.- PN
. T . e T P ST
B .

RIS

: T?zomas WoolfPhD B T A CI L

[ D O NP S

Davzszwmca-WormS MD., PkD BT G PN A

Ch1ef Cllmcal Bram D1sorder Branch Nat10nal Instltute of Mental Health Neurosmence Center

e a e e e e

: . Sectlon Head of: the Drug Metabohsm Group in the Pharmacokmetlcs and Drug Metabolrsm . :
» Department at Parke—Davrs Pharmaceutrcal Research located n Ann Arbor, Mlchlgan Dr. Woolf !
oL " o started his career at Parke—Davrs approxrmately 10 years ago and has played a key rolé in devel- ‘
gv 4 ' ’, ) opmg and applymg Zn vm'o metabohsm and bloanalytlcal approaches to drugdlscovery and
i development a L el o .




Poster Session

1.

Pharmacokinetics of N-[C-11] Labeled b- Subst1tuted and Unsubstrtuted Phentermme m

the Rhesus Monkey Brain Metabolism Resrstant Probes for Monoamme Uptake Sites

Hanson RN, etal.. S
Dept of Pharmaceutical Sc1ences Northeastem Umver31ty, Boston Massachusetts USsA

In Vitro and In Vivo Evaluation of an Iod1ne-123 Labeled Derivative of the Dopamme Dl
Receptor Antagonist A-69024 i t

Mardon, K., etal.. '
Biomedicine and Health Program AN STO Sydney, Austraha

Synthesis and Preliminary Evaluatlon of No- carner-added (n.c.a.) 4-Fluoro-3-
[13lI]lodobenzylguamdme([mI]FIBG)

Vaidyanathan, G., et al.
Duke Umversrty Medical Center, Durham North Carohna, USA

Approaches to Attain Higher Specrﬁc Act1v1ty Radrorodmated MIBG Up toa No camer-‘

added Product
Franceschini, R., et al.

~ Sorin Biomedica S.p. A Saluggla Vercelh, Italy

Synthesis and Biological Evaluation of E- and Z- [125I]-N-(Iodoallyl)-2b Carbomethoxy—,
3b-(4-Fluorophenyl) Tropane(IACF T) A Selectlve SPECT Agent for Imaging DA Trans-~

port Sites
Hanson, R.N etal.

Dept. of Pharrnaceutlcal Sciences, Northeastern Umvers1ty, Boston Massachusetts USA o

Effect of Polar Head Groups on the T umor Retentlon of Phosphohprd Ether Analogs
Rampy, M. A, etal.

Department of Pharmacology, The University of Mlchrgan, Ann Arbor, Mlchlgan USA -

Evaluation of [I-125]- 12—[m-1odophenyl] dodecylphosphocholme for Breast Tumor
Imaging: Biodistribution, Imaging, and Autoradlographlc Analyses

Rampy, M.A., et al.

Department of Pharmacology, The Umver31ty of M1ch1gan AnnArbor Mrchrgan USA |
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Tissue Dlstnbutlon of the Reverse Transcnptase Inhrbltor [14C]U-8720 1Ein Rats by

’ Quantitative Whole Body Autoradlo graphy

Schuette MR. et al.
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Schuette M.R. et al.
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Antibody Labeling via DNA Hybndlzatlon
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A METHOD FOR THE FACILE PREPARATION OF MAG3 CON]UGATED DNA-

USED AS, AN ALTERNATIVE 99mTc LABELING METHOD TO. AVOID
b .ja; NONSPECIFIC PROTEIN BINDING R

S T WmnardP ]r and atow1ch D| s
Department of Nuclear Medlcme, University’ of Massachusetts Medlcal Center,
S , . s Worcester, MA USA e :

The chelator benzoylmercaptoglycylglycyglyane (MAG3) has been used

o '_successfully to, radiolabel. proteins’and: other molecules with ! techneuum-99m .
ce (99mTc) and’ radlorhemum (1-3).. In the past «use of this chelator has’ been lu:mted by o
- its involved synthesis. In addition, . the sulfut; which must be prevented from =
formmg a‘disulfide,is protected in this chelator by a leavmg group (benzoyl) Wh1<:h

- requires harsh- conditions of extreme alkahne PH or boiling’ temperatures for

. deprotecnon Accordmgly, ‘the chelator must be: radiolabeled: prior to con]ugatlon

~',7(1 e. precon]ugatron labe’hng) to carriers'such as, proteins or- pept1des which cannot
. withstand harsh conditions:, We have employed a simpler, two-step synthes1s, of

" the N-hydroxysuccrnumde derlvatlve ‘of MAG3' (NHS- -MAG3) in aqueous solutlon :

and with- commercrally -obtained reagents Furthermore, ‘because ‘the protecting, -

" group ‘(acetyl).is more ‘easily removed (4), labeling with 99mTc of precon]ugated

- MAG3-DNA. may be accomphshed rap1dly at near-neutral pH and at room.

e ,'temperature S

MAG3 Was synthesmed by reactmg tnglycme Wlth S-acetyltl:uoglycohc ac1d for 3

o 15 min. at room temperature. ‘Without purification, NHS-MAG3 was' then prepared -
- over several hours by DCC-mediated coupling’ to' MAG3 of the in 51tu-generated N--
e hydroxysuccmrmrde CAgain | W1thout pur1f1catlon, the NHS-MAG3 was coupled in

. 15.1hin: at room temperature t0 a'22-base smgle-stranded DNA through an amine

'. S ori the 3' end. Racholabehng was accomphshed by transchelatlonrfrom 99mTc- ‘
. tricine with max1mum y1e1ds obtamed W1ttun 20 min. and at spec1f1c act1v1t1es of up v

. to 15 uCi/ug:

* The 99mTc labeled DNA was’ evaluated for stablhty in companson to the o

.« .same DNA radiolabeled” w1th 99mTc via the hydrazinonicotinamide ‘chelator .~ .
T (SHNH) The radlolabel ‘'was found to be at least as stable to transchelauon, both to . .
< 7. "serum’ protems ‘and to, cysteing, and, to pertechnetate ox1dat10n ~However, in .
" coritrast to SHNH-DNA ‘o evidence for ‘protein bmdmg of the labeled MAGB-DNA
c was: observed:’ Since we, have 1denuf1ed binding to proteins in serum, and in hssues :
.. asa ma]or d1$advantage 1o the use of ohgonucleotldes and’ peptldes ‘Tabeled with ~

.o
)

, ‘99mTc via SHNH: (5), the MAG3 chelator may prove to. be a more useful method of

- radlolabelmg these reagents LA

. ’; .
1

_~}:'.,
«ln
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PE‘I‘/Braln Topograp”h:.c EEG ’Correlatlon Study Wlth Nlcotlne and Tobacco Smok:.ng
. DOMINO._ EF, ‘NAGATA' K, | SHINOHARA T, ‘KANNO, . I, HATAZAWA, J
| Department: of Pharmacology, Unlvers:Lty of M:Lchlgan Ann Arbor MI and

\.‘
d

Departments rof" Neurology -and Radlology ‘and’ Nuclear Medlclne Research Inst:.tutel

for Brain- and. Blood Vessels Aklta Japan s,

Ce \‘,., ,,./‘ ‘»{~"“E R

'l'he aim “of- thls study is to correlate reglonal cerebral 'blood flow (rCBF)’ '

w:Lth topographlc electroencephalographlc (EEG) changes in human volunteers.
Nicotine in tobac¢o’ smoke, was used.as the var:.able to alter brain: funct:.on after
a 12 'hr 'period of- overnlght abst:.nence in dally smokers. The subj ects wére all
healthy young. adults WhO ‘smoked - at least 15- c:.garettes/day for -1 or more years.

- An Hy’ 150 i.v. ,J.nJectlon technlque was used to 'measure 1ICBF.-A h:.gh resolut:.on.,

spositron camera provided’ sllces parallel ‘to the’ anter:.or/poster:.or commissures

R (AC PC).oxr orbltomeatal (OM) planes The "CBF measurement was repeated six times'.
C w1th 1ntervals of 15 min. in “the follow:mg order ‘The first baseline - -(BLI), 5%

carbon *dioxide :mhalat:l.on (CD].) N clgarette 'smokrng (CSl), the. second baseline

(BLZ) 5% carbon dloxn.de :thalatlon (€D2),- ‘and c:.garette smok:mg (CS2) . During -

' the measurement of CBF the’ subJects were requested to keep their eyes closed.
Dur:mg BL1; BL2 ~CDL and CD2, sham smoklng was performed by using unlit filter
tip c:.garettes Systemlc blood pressure was, monltored from the ‘left leg at the

beglnm.ng ‘and’ end of . the "CBF measurement at each session.. For the measurement.(
“of PaCOz, arter:.al blood sampllng was. carr:l.ed out at the beglnm.ng and énd of PET
B scannlng £rom- ‘the ‘catheter inserted- into the left rad1al ‘artery.. -The latter was-
. also used’ for. the measurement of :Lntraarterlal radn.oact:.v:.ty and arter:r.al blood .
_ for assay of plasma concentratlons of nlcotlne and cotinine. The, mean values of

PaCOZ before and after ‘the :CBF’ measurements were. used for the analys:.s In order

.to_measure nicotine ‘and cotlm.ne ‘levels, arter1a1 blood sampl:.ng was performed '

" at-the- end” of BL1,’ BL2 CD1 and: CD2 and at: the 1n1t1atlon and end of CS1 and CS2.

,‘ :The “blood" samples were' subsequently analyzed for nicotine and .cotinine by gas’
chromatography Sixteen channeéls of" spontaneous restlng EEG were: recorded with -

’scalp electrodes usrng the 10 20 Internatlonal System The means .of the d:l.g:.tlzed

‘‘‘‘‘

The EEG data were computed for ‘each scalp lead for each frequency band delta
“1.0-3.4" Hz;. theta 3.6-7.4"Hz; alpha :7:.6-10 Hz; ,alphaz, 10.2-12.4 Hz, beta,

_,':\12 6-26. Hz. After smoklng “the 'first ¢igarette: of: the ‘day. (after 12" hrs of,’r
abstlnence) , there was’ a: shlft :Ln ‘the . higher- EEG frequencles toward the frontal.
‘v areas . “of _the brain.- S:Lmllarly, TGBF . 1ncreased prlmarlly in the frontal -and.’ .

‘anterior temporal .Lobes  as: ‘well' as’ the cerebellum durlng smoking: of the f:Lrst
'c:Lgarette of - the’ day after a-12:hr’ abstlnence Although the- plasma m.cot:.ne

- concentration :anreased in both' smoklng sessn_ons the increase-in CBF was greater .

cin ‘the £irst than in: the second smoklng se351on.4 The dissdciation between the

.two smoklng se5510ns was regarded as ‘eévidence. of acute. tolerance ‘to the’ 'second "
-\clgarette and a ‘relative- lack of ‘tolerance’ ‘to., the flrst clgarette after a 12 hr
perlod of abstentlon. Subj ects’ who showed the best cerebral vascular” response‘

to hypercapnla ‘also” dlsplayed the greatest lncrease in CBF. durlng cigarette

. smoking. The present prellmlnary ‘data  indicate that there is a relatlonshlp'
* | between EEG and rCBF. changes follow1ng tobacco smoklng if plasma nlcotlne levels -

- are. suff1c1entIy elevated Current llmltatlons involve different PET imaging

:Tplanes and; topographlc EEG prOJ ect:Lons to a surface. plane These are solvable ' -

L_software dlfferences that prov1.de a un:.que opportunity- to comblne vastly
‘dlfferent methodologles for -a better understandlng of brarn funct:Lon.

AN e

P

S i

—




Metabolism and Pharmacokinetics of 2-Methyl-1-(2-methoxy-phenyl)-2-
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(3-pyridyl)-1-propanone: A Potentml Radxohgand for Funcnonal -

Diagnosis of Adrenal Pathology. ‘
ZOLLE I', MITTERHAUSER ML, LIN G DAMANI LA2 -
1 Universititsklinik fiir Nuk]eannedlzm, AKH, A—1090 Wien, Austna

2 Departments of Pharmacy and Pharmacology, Faculty of Medicine,
Chinese University of Hong Kong, Shatm N. T Hong Kong

The development of metyrapone denvatlves as radlohgands for

functional diagnosis of adrenal disease has lead to the identification of 2- "

: methoxypheny]-metyrapone [2-MPMP, 2-Methyl-1- (2-methoxyphenyl)-\‘ _
- 2-(3-pyridyl)-1-propanone], and related 2-phenyl-substituted derivatives-

as potent inhibitors of adrenal 11B-hydroxylase, with high affinity for, |

adrenal mitochondrial binding sites (1). Structure/acnwty studies

indicated a 2-fold increase of the binding affinity of 2-substituted phenyl- - | ‘
metyrapones over metyrapone. 2-Bromophenyl—metyrapone (2-BrPMP) -

and 2-hydroxyphenyl-metyrapone (2-OHPMP) are suitable precursors
for labellmg with radioiodine and carbon-ll respecuvely 2, 3) ‘

Prelumnary studies ‘of the blodlstnbutwn of [HC]Z-MPMP in rats‘
indicated a high lung- and renal accumulatlon of radioactivity with a fast. -

elimination (3). HPLC analysis of plasma and urine samples using

reference material of 7 potential metabohtes verified the rapid -
metabolism of 2-MPMP, the major metabolites in urine were identified |
as glucuronide conjugates of 2-OHPMP (20%) and of the N-oxide of 2- .

OHPMP (50%). The majority of the drug/metabohtes are excreted in 0-
24 hours. The radioactivity measured in the lung is thus due t0 [1 lC]COZ ,

whlch is liberated by O-demethy]atlon

REFERENCES '
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STANNOUS CHLORIDE INDUCES BREAKS ON PLASMID DEOXYRIBONUCLEIC ACID.,
Dantas, F.J. S.!, Moraes, M.O.}, Carvalho, E.F.!, Valsa, J.0.', Bernardo-Filho, M.'? and Caldeira-de-
Arau_;o All- onﬁswa e Blometna, I. Biologia, Umversxdade do Estado do Rio de Janeiro. Av. 28 de
setembro, 87, 20551-030, 2~ Pesquisa Basma, Instltuto Nacional de Cancer, Rlo de Janeiro, RJ, Brasxl

Scxentlﬁc obervations have,been reported and suggest “that stannous salts, as the SnClz.ZHZO,V

. present low systemic toxicity in humans, but it may be highly irritant to skyn and mucous membranes:(1).
Olivier and Marzin (2), using an adapted SOS chromotest, reported positive results about the genotoxicity
of SnCl,. Tripathy et al. (3), described that stannous chloride is non-genotoxic to the wing primordial cells
of Drosophila melanogaster. Ashby and Tennant (4), in a review of the carcmogemcxty and mutagenicity

of 301 chemical agents, stated that stannous chloride has carcinogenic activity in the thyroid gland. The -

relevance of these evaluations is due to the wide application of these metalic ions as a powerful reducing

agent used in several situations as: (i) to pack can food, (ii) to prepare modern dental amalgams and (m) ‘

to prepare *™Technetium-radiopharmaceuticals, besides other applications (1, 5, 6, 7).

The biological effect of stannous salts might depend on the physmochenucal condmons and the -

route of its administration. In nuclear medicine, these salts can be directly administered to human beings
by endovenous via and in these cases there are not doubt about ‘their absorpnon into the body. The

disparate and largely unexplained differences suggest that as a simple poisoning and/or a remarkable

genotoxic agent stannous biological effect might be a fertile field for additional investigation.

‘ In nuclear medicine procedures stannous salt is added to lyophilized kits-to prepare *™Tc-
radlophannaceuncals As the 99’"’1‘c—n«1dlopharmaceutzlcals account for almost 80% or more, depending on
the considered country, of the radiopharmaceuticals (7, 8, 9) used in nuclear medicine procedures, the

- knowledge and understanding of the biological effect of this reducing agent is highly significant.

. Because of the general no agreement regarding its genotoxicity we decided to evaluate the potential
genotoxicity of this reducing agent. This evaluation was done by measuring either the inactivation or the

induction of SOS response in bacteria. The results reinforce the evidence that stannous chloride can exert a

genotoxic effect by inducing and/or producing lesions in DNA (deoxyribonucleic acid) (10).

Asking for the molecular mechanism(s) involved in the production of SnCly-induced lesions in -

DNA, we decided to verify if its lethal effect could be mediated by the generation of reactive oxygen
species (ROS) using catalase, ROS scavangers or ion metal chelator. We observed that in the presence of
thiourea (100mM) the lethal effect was partly reduced. However, when we employed a more concentrated
thiourea solution (1M), survival was totally restored. The same effect was_observed using sodium
benzoate (100mM), dipyridyl (10mM) or 2.400 units/ml of catalase (Table 1). .

Table 1 - ROS scavengers and methal chelators protect E. coli cells to SnCl, inactivation

incubation©  SnCL2 thiourea sodium dipyridyl * catalase catalase

time (min)  12.5 pg/ml IM  benzoate . - 10mM - . 1.800 2.400

. - 100 mM . . unity/ml “units/ml
20 466x10" 941x10" 989x10"  ...12  986x10" 1 .
40 251x10"  9.95x10" 9.76x 10" 101 7.04x10t 0 9.58x107
60 250x107 9.89x10" 9.89x10" .~ 104 627x 10" S 924x107

Values are means of 5 isolated experiments. Standard devxanons did not exceed 15% Cultures were
incubated for various times, at 37°C, with shaking in the ‘presence of SnCl, with different ROS sca-
vengers and dypiridil at the mentioned concentrations. Ahquots of the suspensions were plated onto
LB (10) medium for determination of survival fractlon (N/No) At zero. incubation time, N/No va-
lues for all the treatmens were 1.0. i .

The results have stimulated our group to inVestigate more deeblythe interaction of SnCl, at- molecular
level. The methodology (11) employed (agarose gel electrophoresis) provides the observation of plasmid-
topology, and the supercoiled (form I) nugrates to the open circle, relaxed (form II). The conformational

changes could be due to the breaks occuring in the plasmid molecule. This technique enable us to- analyse

- the reactmty of SnCl; or its counterparts (ROS) dlrectly in the plasmid DNA.

kg L



S 6- 200 pg/ml I-snpercod form and II relaxed form S

~

Plasmrd DNA was treated wrth mcreasmg concentratrons of SnClz, and the‘results suggest that ina °

(

: ‘,f dose-dependent, at pH 7 5 manner thrs reducmg agent mduces lesrons at plasmrd DNA (F 1gure 1)

EDTA that rs a drvalent ion chelator and sodmm

together wrth SnClz protect the breaks at plasmid DNA

.,.induced by the acxd there-isa protection cavsed by the
presence of ¢ stannous ion’in the solution. Interestmgly,

L " iiduced, by SnCIz, aré maintained- (data not shown).
These results put together retnforce that stannous would
"be . responsable’ for ROS producing by a ‘Haber-

damagmg DNA (12)
Frgurel BUCOS bréaks induced by. SnCI2 Electro- - UL
"phoresrs in0:8% agarose gel of -pUCO9 plasmid- aﬁer; R C
»_treatment with  increasing - concentrations: of .- SnCly, ©ov e e T Co
. Lanes:. 1= control; 2.- 12:5;.3 -25;. 4 50 5 1000, . L ot s e

B4 \t
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PHARMACOKINETIC AND BIODISTRIBUTION

OF RADIOIODINE-lzs IN RATS
Preliminary Results -
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ABSTRACT =

The aim of this work is the determlnatlon of’ blood‘

concentration time course .of. radlolodlne-lzs, the calculation

of some phamacokinetic parameters and the Biodistribution of -

radiodine~125 solution for iodination®. The zresults on the

pharmacokinetics of 125 I-mIBG? are completed ‘and - compared .

with the results of the present work.,

The radiochemical purlty of . radlozodlne-lzs solutlon
was checked in two solvent: systems

Male wistar rats are. used for all experlments. ‘The
animals are sacrificed by decapitation after intravenous (IV)
"injection of <radioiodine-125 solution at different time
~ intervals. ‘ s : ‘

The radicactivity -t blcod - samples and tissues

considered was performed'by gamma counter.

The blood clearance results show a very hlgh blood
clearance durlng the flrst twenty four hours pcst-lnjectlon.

The plasma blndlng of radlolodlne-lzs in percent dose
of injected activity for different time intervals was assessed.

Also, we observed a hlght binding of radlorodlne during the’

four first hours and an exponent1al decay after twenty .four
hours post=-injection. .

The tissue dlstrlbutlon results of ralelodlne - are .

presented in percent kllogram dose per gram.

The different results ‘obtalned in. this . study are
statistically treated and élscussed. o , :




RN e > -

: g yeg;lf'iabielzx -1Plasma blndlng~'of NaI-125 1n ' dose of 1njected
. - ;m,f,;1ﬁaf§v act1V1ty‘for dlfferent time. 1ntervals." oS

L . 'i;m”ﬁ5~ﬁ (the values are glven 1n normalzzed mean)

; “g.;*{:vfl-;mimeC(gyyﬂ(f" 7AFJQL;Q'24fo'Q48' “ob7200 96 | 1aa

© kil Breed i l2y100 | 105500308 | 0,130 0. 118 [-0.041. | 0.033 ...

A fsupéfaatag£}{§36191'qt;gs<dgbée“fbgpsé_70;9401¢'¢,967“hd;ooé

SRR PreéipitatefaQ:84§Ji3y449j0;09§}L0;093ﬂab.b03”'PO.QOZ .| 0.0008

[’ * \ g (‘ ~' . . “,\ /‘A" -?‘,\ ‘< \:w‘\‘ v ’r | . ) ':

E e References 5.$ff*.- ‘ : " '7”,

. S Radlopharmacy., Prague, ‘_ﬁgadee, Kralove,u‘.zl
T September 1989.,;<;4H. SRR ‘v:,',.-;'ﬁ AR

! N N AT
O e PR L RN ~
. LT -.

o2 Mansour1 A. 5 Benhldour A '_{f°ahliane'ﬁ;¥ T Benhenla N,
Benzyl-
Nucl. -

,Q? PharmacoklnetlcS‘ ‘of  125I- Labelled ' ‘Meta=Iodo-

Guanldlnej:: Prellmlnary Results. s de B;o;,‘nned.}

f;fe3aj“]f~,° 1993, 172 37-3 o

N
s

=

LN

IR e e

’:1. Mllan. Laznlcek, Pharmaccklnetlcs of radlolabelled drug 1ng
R rats.f’ Interreglonal ‘Training COurse on ‘Modern Aspects in
,Augut-ls

[ RSV

s

e Vm













e v

<
e
~ e,




“r






. .
2
B N .

i
!
H
‘
'
<
t
.
'
i
H
i
H
t
H
y
;
‘
i



e e an P A e m e e rae mmamqies eea mme - s ceme e M mn mAs teemmmen e ms vamamy vee wmsmrm e v m wm i o e mw L e = s e v s m s s et m e e - wa A~ 4 e e e o e

T







Llst of Symposrum Part1c1pants k

i (pre-reg1stered only)

R Dr Paul Beaumrer o j]." “; - Sl Dr John Caldwell ST j
-l " “NeoRx- Corporatron :_~" B St Mary sHosprtal Med1ca1 School e b
- AlOW.Harison St . . Ll . Norfolk Place”, " , ‘)

| Seatle; WA 98119 USA - © ' London W21PG ENGLAND B
Lo Dr Eberhard Besenfelder ~'i;,; "'j}“"\ & 5;.' SylvraH Chay l,"‘»‘ o
S BoehrmgerMannhenn Gmbh %, “Eli Lilly and Company W \
.. Department TF-CA' . " "& v “‘ R EN ""P.0. Box 708 .
... . Sandhofer StaPe 116 - RN ,t‘*l"’,;‘; Greenﬁeld N 46140 USA
%7 ‘Mannheim D-68298, GERMANY o
Dol ) RolandAClaessens ' .‘ !
© - Dr. Marth B1Jsterbosch ‘ i§, e " Univ. Hospit.-Nymegen . 5 '
- ‘Divisionof B1opharmaceuﬁcs R " Geert Groote: Plein 8, Dept. Nucl Med o ‘
" Leiden/ Amsterdam Center for Drug Research Nymegen 6525 GA, NETHERLANDS - ,

. ;'j’Umvers1ty of Leiden, PO Box 9503 ey : SRRTE R

‘. 2300 RALelden NETHERLANDS ‘ Wendy Collard 3
L Y " CollegeofPharmacy e ,
S, Dr Mervan B1llmghurst S f .- 0. University-of M1ch1gan : '; , T ;
.+ -~ Health Sciences Centre L & (' s } - 428 Church Street - o v , z
C 820 Sherbrook St R L .l AnnArbor,MI 48109 1065 USA fe 1

) ’Wmmpeg, Mamtoba R3A 1R9 CANADA AR .
S T Dr RaymondE Counsell -
sAngehkaB1schofDelaloye \'nif\,' CI30IMSRBIO ..o j

. Nuclear Medicine D1v1sron PR o .+ Dept: of Pharmacology ;

. University Hospital - SR +University of Michigan . . 3
LausanneVD 1011 SWITZERLAND AnnArbor MI 48109 0632 USA ]

o ','RobertBlackburn R S0 Dr TrmothyR DeGrado - :

~ " Internal Medicine/. Nuclear Medrcme * Duke University Medical Center y
o 13045 Phoemx Memonal Lab. R f - Department of Radrology, Box 3949 - ¥
L ‘Ann Arbor MI 48109—2100 USA Durham NC 27710 USA P

¢ . e }«n Tt : i
-Dr RobertW Brueggemeler { SRR Dr MlchaelV Darby , R ;

* > 'Ohio State University. IR '7; ‘\ < '0OSU Comprehensrve Cancer Center ;
"+ College of Pharmiacy " - | 410 W. 12th Ave.. 1 s :

. *" Division of Medrcmal Chermstry Columbus Oh10 43210 USA “
1217 Parks Hall - e ,

© 0 500'W. 12th AV, - TNty :’, ‘ Dr Mrma.lK Dewanjee 5 ’
Y "'Columbus OH 43210-1291 USA L i Dept.'of Radlology D-57) " - -
co ma e ,,: r.TV -+ Jackson'Mémorial Hospltal‘ e :
'Anna Calcagno PRV T . PO.Box 016960 - =~ . L

. College of Pharmacy, Umver81ty of Mrchlgan Mrarm FL 33101 USA ' !

. . 428 Church Street, - , T T S o
S ;AnnArbor MI 48109-1065 USA T —;af;;;, , S



Dr. Edward F. Domino

1301 MSRB I

University of Michigan
Departament of Pharmacology
Ann Arbor, MI 48 109-0632 USA

Dr. Harold Dvorak

Chief Pathologist, Dept. of Pathology

Beth Israel Hospital .
330 Brookline Avenue
Boston, MA 02215-5491 USA

Dr. E. Dziuk

Central Clinical Hospital WAM
Dept. of Nuclear Medicine

W. Szaserow 128 :
Warsaw 00909, POLAND

Dr. William C. Eckelman

PET Department, NIH :
“Building 10, Room 1C-450

9000 Rockvile Pike - _

Bethesda, Maryland 20892 USA

David Englert

Pakard Instrument Co.
800 Research Parkway
Meriden, CT 06450 USA

" ‘Dr. Rodelfo Franceschini
Sorin Biomedica Italy

Str. Crescentino
Saluggia (vc) 13040, ITALY

Dr. Kirk Frey

Department of Internal Medicine
University of Michigan

B1G412, Hopsital

Ann Arbor, MI 48109-0028 USA

. Dr. Alan Fritzberg

NeoRx Corporation

410 West Harrison Street
Seattle, WA 98119 USA -

Dr. Yasuhisa Fujlbayasm
-Kyoto Univ. TAC. Pharmaceutical

Sciences, Dept. Genetic Brochemrstry

' Shimoadachi-Cho, Yoshida, Sakyo-ku R

Kyoto 606 01, JAPAN

- Dr Ramesh Gopalaswamy
. University of Michigan

Dept. of Medicinal Chemistry

~ Am Arbor, MI 48109 USA

Clarke Hagen

" Internal Medicine/ Nuclear Medicine -

3045 Phoenix Memorial Lab -

‘ Ann Arbor, MI 48109-2100 USA

Dr RobertN Hanson®

. Northeastern University
. Department of Pharmaceutical Scrences

360 Huntington Ave

' Boston, MA OZl 15 USA

- Peter-H. Hasler
. 'Radiopharmacy Division
. Paul Scherrer Institute .
~ ._Vllhgen PSI, CH-5232, SWITZERLAND

:Dr Richard Fay

St. John Hospital Medical Center

. 22101 Moross Road

Dept. of Nuclear Medicine
Detroit, MI 48236 USA

D_r. Barbara W. Henderson
Roswell Park Cancer Institute -

- Division of Radiation Biology

Elm & Carlton Streets
Buffalo NY 14263-0001 USA

" Dr. Kazuko Honuohr—Suzukr
- Kyoto University Faculty of

-Pharimaceutical Sciences

" Shimoadachi-Cho , Yoshida, Sakyo-Ku

Kyoto 606-01, JAPAN

L -

et n e ke e et e e ettt s i i et Rt e 8 s

Y e e B e et s Soat s St RO st oA o A o



Dr Donald Hnatow1ch Lo
o Umvers1ty of Massachussets Medrcal Center :

- " .. 55LakeAve. - :
L Worcestor MA 01655 USA

= . N
- . [ e B .
: At <
' - ¢
= PR e . N ]
’ s - . .
A 3 % -
- : el "
' ; - : . p
e
" N
' '
. e ’ ‘,‘ 7
PR “: 71\ -
8 PTG

' i:‘Prof Bemd Johannsen SN

' Forschungszentrum Rossendorf

© . .. Radiology. Deptament
L _':Knoxvﬂle IN 37920 USA

" Dr. Dav1d Kessel ey

- .- Pharmacology” "~ R
"» WSU'School of Medlcme AT S

-'DetrOlt NII 48201 USA l-(;' e ';" )

: ‘Dr Mlchael Kﬂbourn Ly
. Nuclear Mediciner. -, . -

o Umver81ty ofl\/hchrgan o

- ‘B1G412 University Hospltal
- Anin Arbor ML 48109-0028 USA

! ‘)»j'-iDrKenKrohn R
' . University ofWashmgton -_;\{

. Instrtut furB1oanorgamsche und ‘_\_,l_ff],f-":

Radiopharmazeutische Chemre‘.ij,

U ROBoXSI0119 L. i
P DresdenD 01314 GERMANY e

U DrGSohn i
. Rad10pharmaceuncal Chermstryg\, O 'j
- "George Washington Umversrty :
. 662 Walter G/Ross Hall TR
/7 2300 Eye Street, NW., =% . = 3t
: ‘".:Washmgton DC 20037 USA S

- ‘,Dr. Yong-Woon Jung SRS
.. Internal Medicine/ Nuclear. Medrcme
-+ . 3045 Phoenix :Memorial Lab«
S ’AnnAerr MI 48109—2100 USA
- fDr GeorgeW Kaba]ka . ‘

University of Tennessee

‘ '*‘vs,Af N

" Radiology Department

. MallDrop RC.0S™« o+ ' S
 Seatle; WA 98195 USA ‘

Dr Mrchael ] Kuhar S
Nat10na1 Tistitute of Drug Abuse : ,
" Intramural Research Program
-P.0.Box'5180 . "
Baltlmore NID 21224 USA

Dr Dav1d E Kuhl o, '

Umvers1ty of Mlchlgan Medlcal Center

1500 EMedical Center Drive, - .
AnnArbor MI 48109-0028 USA

Dr P1yushKumar ;’
Faculty of Pharmacy PR

& Pharmaceutlcal Smences
Umversrty of Alberta -~ "

. Edmonton, Alberta T6G 2N8, CANADA.

Dr Theodore S. Lawrence )
Rad1at10n Oncology
Umversrty of Mrchlgan ’

- B2C490 Umver31ty Hospital -
AnnArbor MI 48109-0010 USA

’ Dr KarenE Lmder .

Bracco Research USA’ :
PO Box' 5225 Bldg Ei. 480 B
Prmceton NJ 08543 USA

Dr Marc Longmo L
Umver31ty of Mrch1gan o

Dept of Radiology, 1514MSRBI s

AnnArbor ML 48109 0662 USA

Dr LeonR Lyle o EERR
Malhnckrodt Medlcal Inc

67 5 McDonnell Blvd

PO Box 5840 - -
St Loms MO 63134 USA

Dr Wﬂham McNally '
Parke-Dav1s Pharmaceuﬁcal Research o
2800 Plymouth Road PR :

AnnArbor MI 48105 USA




Paul McNamara .
- Schering Plough Research Institute -
2015 Galloping Hill Road ’
Kenilworth, NJ 07033 USA

S. A. McQuarrie -

3118 Dentistry/Pharmacy Centre
University of Alberta -
Edmonton, Alberta T6G 2N8, CANADA

Dr. Thomas J. Mangner S
Children’s Hospital of Michigan
PET/ Radiology Dept.

3901 Beaubien Blvd.

Detroit, MI 48201 USA

Dr. Ammar Mansouri
Centre De Developpement -
Des Techiques Nucleaire
2, BD Frantz Fanon BP 1017, Alger-Gare
Algiers, ALGERIA

Dr. Giuliano Mariani

Universita degli Studi de Genova
Dipartimento Di Medicina Interna

16132 Genova Viale Benedette XV, ITALY

Dr. Karine Mardon

Research Scientist, AMSCO
Private Mail Bag 1 Menai
Menai NSW, AUSTRALIA 2234

Dr. Laraine L. Meyers
US/FDA CDER HFD 160 .
5600 Fishers Land
Rockyville, MD 20857 USA

Dr. Tsutomu Miyauchi
University of Michigan

Dept. of Nuclear Medicine

3480 Kresge 1T

Ann Arbor, MI 48109-0552 USA

Dr. Kayoko‘ Nakamura

Department of Radiology : '
Keio University, School of Medicine
35 Shinanomachi, Shinjuku-ku
Tokyo, JAPAN 160

Dr Carol A. Nelson

" Du Pont Merck Pharmacéuﬁcal Co
. North Billerica, MA. 01862 USA

'" ”Mana Neves - .
Instituto Technologlco Enuclear L
_ Estrada Nacional 10-2685 Sacavem
‘Sacavém, PORTUGAL 2685

- 'Adrian D. Nunn
" Bracco Research USA
_Rt. 206 & Province Line Road

P.O. Box 5225 .
Princeton, NJ 08543 USA

. Dr. Thomas M. O’Donsm

"Ohio State University Medical Center
Rm. N1123 Doan Hail, 410 W. 10th Ave.

- Columbus, OH 43210-1228 USA

Dr. Maria Palmer ‘
Bristol General Hospital

' Radiopharmacy Unit

Bristol General Hospital

- Bristol, Avon BS1 6SY ENGLAND

Luciana Patncm
Instituto Technolégico Enuclear

~ Estrada Nacional N'10-2685 Sacavém:

Sacavém, PORTUGAL 2685

- "Neil A. Petry -
‘University of Michigan

1500 E. Medical Center Dnve

' " UHB1H410
" Ann Arbor, MI 48109 0028 USA

- Dr. Roger D. Pickett
.Amersham International plc

Amersham Laboratories (AL/35) -
White Lion Road-

" Amersham Bucks HP7 9LL, UK

Dr. Anatoly,N. Pinchuk

. .College of Pharmacy

University of Michigan

. 428 Church Street . : )
" Ann Arbor, MI 48109- 1065 USA




B ST

“v' “*',I‘ ‘ o "*- . ’}

: L g . a !

‘ Dr Dav1dP1wmca—Worms chhardF Schne1der ;f S :" - v
* Mallinckrodt Tnst, Radrology ) "jf‘,FOX Chase Cancer.Center = =« @ * ' .- i
SIOS Kingshighway Blvd. el 0 7701, BurholmeAve RmW-232,,. Lk .
St Lou1s MO 63100 USA - ~'ijh11adelph1a, PA 19111 USA PR 1
Dr. Raymond C: Pohland - :’ProfessorP A Schubrger

Eli L1lly &. Company
,-PO:Box708 . - i

' Greenfield, IN' 46140 USA -

Dr GregoryA an "
Umversuy of Mlchrgan Hosprtals -;_“:f A

3071 Thomas Ave -
.Berkley, MI 48072-3157 USA

. N

.Dr Dav1d Raffel \ _,ﬁf“’

Intemal Med.lcme/Nuclear Medrcme

.3480 Kresge I -

- ‘Ann Arbor, ML 48109-0552 USA \ }f :

MarkA Rampy -
Deparl:ment of Pharmacology
University ¢ of Mlchrgan

1301 MSRB Il

AnnArbor MI 48109-0632 USA :

' Dr Andrew M Rauth
. Ontario Cancer Instrtute
- 500 Sherbourne Street SN
Toronto M4X 1K9 CANADA
Dr Kevm che 3
College of Pharmacy
Umversrty of Mlchlgan
"428. Church Street

AnnArbor M 48109—1065 USA
o Dr GopalB Sahd

Cleveland Chmc FDN
9500 EuchdAve -
Clevela.nd OH 44195 USA

»

Haruo Sata , '7'3 B

' N1hon Medl-Physms Co Ltd ‘.

.

1-13-5, Kudai-Kifa, Chryoda—ku ‘

Tokyo J APAN 102

: . ‘%'
; .
»
———— L S T b

L pee B

~

., | " Paul Scherfer Institute. " . r C
R Rad10pharmacey D1v1s10n . S
R -‘-r‘;'Villlgen-PSI CH 5200 SWIZTERLAND. e T

o 'Dr Ala.rn A Schwe1tzer
. Drug’ Safety. - L)
.. Sandoz Pharma Ltd.
0L LichtstraBe 35 CH 4002 Basel
T j‘f.Basel SWITZERLAND e

S D, Sebolt—Leopld

+ '+, Parke-Davis Pharmaceuncals

‘7[’-2800P1ymouthRoad - ,‘ o SRS x
“';AnnArbor MI 48I05 USA B oo

’,‘,‘l’,yj"l,“Drv NuclearMedrcnie SRR G - :,‘ ) '.i
%" . University of Michigan Medical Center LR
o :‘(AnnAIbOI‘ NH 48109-0028 USA PR

e ""“i\,Dr AlbertH Soloway

Ohro State Umversrty S S
© 500 West 12th Avenue ° CaT T !
RS 'J‘;:,Columbus OH 43210 USA ' S

Dr PrantrkaSom T . el
*-MedlcalDepartment Lo e Sy

,Dr Ertol. Seward - ;‘
" Nordion International - i
L 447MarchRd.: B i
D Kanata Ontarro K2K IX CANADA | ‘

t

5 1';Brookhaven National Laboratory P e

i Dr HrlaryStubbs v ;; Cor T
.., College- ofPharmacy e T o
University of Mlchlgan ,? ,
- 428 Church Street .- . %< - o0 L Y
AnnArbor,MI 48109~1065 USA R

30 Bell Ave, BIAg 4907 i
7 Upton, NY 11973-5000USA » e




39

Dr. J. Harvey Turner
Fremantle Hospital
Alma Street

Fremantle, WA 6160, AUSTRALIA |

Dr. Jean-Luc Urbain

Tuh (Nuclear Medicine)

3401 N. Broad Street .
Philadelphia, PA 19140 USA

Dr. Ganesan Vaidyanathan

Duke University of Medical Center
Dept. of Radiology, DUMC-3808
Durham, NC 27710 USA

Dr. Marcian E. Van Dort

Internal Medicine/ Nuclear Medicine
3031 Phoenix Memorial Lab.

Ann Arbor, MI 48109-2100 USA

Dr. Johan E. Van Lier
Univ. of Sherbrooke

- Dept. Nuclear Med, Fac. of Medicine .
. Sherbrooke, QCJ lH 5N4, CANADA

Dr. Thierry Vander Borght

University of Michigan Medical Center

Division of Nuclear Medicine
B1G412 University Hospital .
Ann Arbor, MI 48109-0028 USA

Manpreet Wadhwa

College of Pharmacy

University of Michigan

428 Church Street

AnnArbor MI 48109-1065 USA

Atsuo Waki

Tukui School of Medicine

High Energy Research Center
23-3-Shimogotsuki, Matsuoka-cho
Fukui-Ken 910-11, JAPAN '

Dr J amey Welchert

- Dept. of Radiology

University of Michigan
1510D MSRB 1 o

'Ann Arbor, MI 48109- 0662 USA

Dr. Daniel Wemberger
NIMH - CBDB'

" William A. White Building -

Washington, D C. 20032 USA

' Andiea B. Weir
"HHS/FDA HED 160

5600 Fishers Land ’
Rockville, MD 20857 USA

"Dr. Leonard I. Wiebe
:University of Alberta
. . 3118 Dent-Pharm Bldg .
' Edmonton, ALTA T6G 2N8, CANADA

Dr DonaldM Wieland

~ Internal Medicine/ Nuclear Médlcme
[ 3480 Kresge I Bldg. :
Ann Arbor, Mi 48109 0552 USA

~Dr.D. Scott Wilbur

University of Washington Medlcal Center
Dept Radiation Oncology, RC-08
1959 N.E. Pacific Street

‘ Seattle Washmgton 98195 USA

Dr. Thomas Woolf

Parke-Davis Pharmaceutical Research o
"+ *2800 Plymouth Rd. :

Ann Arbor, MI 48105.USA

Ming-Der Yu
Nuclear Pharmacy
School of Pharm

( _ Purdue University

West Lafayette, IN 47907 USA

Patricia Zane

- CIBA-GEIGY Pharmaceuticals -
. LSB-1209, 556 Morris Avenue
" Summit, NJ 07901-1398 USA

. \
o bt o e e avans




[

‘,.r_.,,“..

e emi amm e — rg e me e nn

ev.‘_-v‘..,..-.r.,..»
. . B
. R

,,ﬁD-A..D«-.-,-

‘ ;o RaymondE Counsell PhD Department of Pharmacology
R ;Jff[ Commlttee Vlce-Chalr Ji
" C e . Brahm Shaplro MD., ChB Ph D., Internal Medlcme :

; SR ~f Commlttee Members
A RPN JameyP Welchert Ph D., Radwlogy o
NS :; " Donald Wieland, Ph D, Internal Medlcme |
R o . : ’I‘homasF Woolf Ph D., Parke-Daws Research | ) |

ERRN f, .‘ DenmsK Ondreyka MSA.,Admmi‘s’t’r’ator - |
R ,‘f"_ | Sczenttf ic Programs Commzttee SR
: : Dr Peter Cox—Netherlands I D Andres DeLeenheer-Belglum L
L - Dr. Edward Deutsch—USA D . William Eckelman-USA ‘
: ' Dr. AIanFntzberg-USA A " Dr. Raymond Gibson-USA, . o
Dr. Doriald Hratowich- USA D Masahara KOJlma-Japan "'i Co
! . - Dr. Gmhano Manam-Italy " Dr. Chester Mathls—USA
s ": Dr RaymondPohland—USA :, ", " Dr. Albert Soloway—USA AP
o o .St Suresh Srivastava-USA" ", Dr. Johan'van L1er-Canada Co
: - Dr. Léonard Wlebe-Canada -~ "Dr. Michael Welch-USA S
b f - Dr. Michael Zalutsky-USA v,-,; ; 1‘ Dr Scott Wllbur-USA .
U Dr.KennethKrohn—USA LR SR o
° A11 prmted and promotlonal matenals were des1gned and prepared by Mlchelle S. Mehs
R P ey Copynght@ 1995 N

PR PO T




