)BL/I?R

FLp4qiE

CAUS 12 1988

ER-122:Wallace
REPORT OF FOREIGN TRAVEL BY LEE C. WASHBURN, ORAU

S

Robert W. Wood, Director of Physical and Technological Research, ER-74,
Headquarters, Germantown, Maryland

x>
)
£
e
(]

Attached is a copy of a trip report prepared by Lee C. Washburn covering néo-{ X

his travel to Groningen, The Netherlands, during the period July 2-9, 1988. R a0

The traveler attended the Seventh International Symposium on Radiopharmaceutical |pony
Chem{atry held July 4-8, 1988, and presented a paper entitled, “"Synthesis

of {'°F)7-Fluoroheptylamine and Tissue Distribution Studfes {n Rats.® &

DATE

The report has been reviewed and does not contain any classified information. -7-5

. aIGNED BY BTy

ORIGINAL S5 HALLAG

M. C. WALLACE

9 W, D. Adams, Director
Research and Waste Management Division

ATA. SR
Attachpent
PETIALS/BK
cc w/atchmt:
J. F. Decker, ER-1, HQ, FORS DATE
D. B. Waller, IE-1, HQ, FORS .
J. G. Coyne, MA-28, 0OSTI hra. Svma
J. A. Lenhard, ER-10, 0RO b
D. J. Cook, DP-82, ORO
. PRI
ER-122:Mdallace:CB:6-0714:8-2-88
Processet by Anita C.:8-4-88 TG, SYmBC
............
. , o SeCTI
REPOBITORY (s . A RTG. SYMSC
COLLESTION . A0 . LY - AL
7 Z‘ig VY-
BOXNo. =5 $-17 ¢/-pY M&% e
ECLGER fé/g“ORAu [ATa. sveeo
............ |
SIS
G0
DOE F 1325.10 tbcs OFFICIAL FILE COPY *U-S. COVIRMMNT PRINTING OFPICEI 1887-722-

(8-87)
- =l K



COVER SHEET
FOR TRIP REPORTS SUBMITTED TD Tht
QFFICE OF ENERGY RESEARCH

Destination(s) and Dates for
VMhich Trip Report Being Submitted: Groningen, The Netherlands

July 2-9, 1988

Name of Traveler: Lee C. Washburm

Jra—

Joint Trip Report /[ / Yes

A7 No

1f so, Name of Other Traveler(s):




FOREIGN TRAVEL REPORT

July 2 - July 9, 1988

Lea $. Washburn, Ph. D.
Medical and Health Sciences Division
Oak Ridge Assoclated Universities
P. 0. Box 117
Oak Ridge, Tennessee 37831-0117

Prepared July 27, 1988



SUMMARY

(1) Traveler: Lee C. Washburn, Scien:zist, Radiopharmaceutical Development and
Preclinical Nuclear Medicine, Medical and Health Sciences Division,
Oak Ridge Associated Universities (Contract Number DE-ACOS5-760RN3033),
Oak Ridge, Temmnessee 37831-0117. This trip report is dated July 27,
1938,

(2) Destination: Groningen, The Netherlands. The trip covered the period
July 2-9, 1988. Official business was involved during the period
July 4-8,

(3) Purpose of Trip: To attend the Seventh International Symposium on
Radiopharmaceutical Chemistry, held July 4-8, 1988, in Groningen, The
Netherlands, and present in an oral session a paper entitled
"Synthesis of [13F]?-F1uoroheptylamine and Tissue Distribution Studies
in Rats".

(4} Abstract: The Seventh International Symposfum on Radiopharmaceutical
Chemistry attracted a total of 325 participants representing 21
countries. A total of five invited review lectures, 81 proffered oral
papers, and 132 poster presentations were given during the 4-1/2 day
symposium. There were 15 scientific sessions of which eight dealt
with llc- and/or 18p.1abeled radiopharmaceuticals. The meeting was
quite well organized and well attended, and the papers were generally
of high quality. Several noteworthy advances in radiopharmaceutical
chemistry were reported.

(5) Cost of Travel: The total cost of this trip was approximately $2128.94,
(The exact cost will vary slightly from this value because of
uncertainty at this time as to the exchange rate to be used for the
final cost computation.) The entire cost was charged to DOE Budget
Activity HA 02 07 01 for the Radiopharmaceutical Development and
Preclinical Nuclear Medicine Program.
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COMPREHENSIVE REPORT

This trip began when I left my home in Oak Ridge, Tennessee at 10:00 a.m.
on Saturday, July 2, 1988. I traveled from Knoxville to Pittsburgh and then on
to New York’'s Kennedy International Airport via U. S. Air and then flew to
Amsterdam on TWA flight number 814. I arrived on schedule in Amsterdam at
9:40 a.w. on Sunday, July 3, 1988. This flight was very popular for U. §.
scientists traveling to the symposium in Groningen. Probably 30-40 of the
passengers were meeting participants.

1 was met at Amsterdam’s Schiphol Airport by a cousin and her husband,
Shelley and S. A. Evans, who live in Leusden, about 25 miles east of Amsterdam,
near the city of Amersfoort., 5. A. Evans is a U, §. serviceman stationed at
Soesterberg Air Force Base. They took me by car to their home, where we
visited for a few hours and had lunch, They then took me to the train station
in Amersfoort, where I boarded a train bound for Groningen. 1 arrived in
Groningen at 4:15 p.m. (Amersfoort is on the direct train route from Amsterdam
to Groningen) and took a bus from the train station to the Martinihal Centrum,
or Congress Center, where the Seventh International Symposium on
Radiopharmaceutical Chemistry was held. This facility proved to be very well
suited as a site for the meeting., After picking up my registration materials,
I stayed for a while at the informal reception held on Sunday evening for
meeting participants and then retired to my hotel. 1 was very fortunate in
being assigned to the Altea Hotel, a very modern hotel located immediately
adjacent to the Martinihal Centrum. Many other participants were assigned to
quite distant hotels, one of which was located in the town of Haarlem, which is
8-10 miles from Groningen, and had to travel to and from the meeting site by
public tranmsit,

The symposium officially began at 9:15 a.m. on Monday, July 4, 1988, with a
welcome and opening remarks by Dr. Willem Vaalburg, of the University Hospital
in Groningen, chalrman of the Local Organizing Committee for the symposium.
Each of the seven biannual symposia have been "hosted" by a different member of
the International Founding and Crganizing Committee. Professor Dr. J. M.
Minderhoud, Dean of the Faculty of Medicine of the University of Groningen,
gave the official welcome for the university, followed by an invited lecture by
Dr. W. G. J. Hol of the University of Groningen’s Department of Chemistry.

This lecture, on the subject "Protein Crystallography, Molecular Modelling and
Rational Drug Design™, although not dealing with subject matter typically
presented at a meeting on radlopharmaceutical chemistry, proved to be very
interesting and worthwhile. Dr. Hol discussed how to use protein x-ray
crystallography and computer modeling to design a drug which will fit a protein
binding site on a foreign organism, thus killing it, without binding to
analogous proteins of the host organism. The primary example presented was

Dr. Hol’'s work on development of useful drugs for treatment of sleeping
sickness, one of the six most important tropical diseases, according to the
World Health Organization. Sleeping sickness affects approximately one-half of
the continent of Africa, killing both people and cattle. The disease is
carried by a mosquito called T. brucei. A number of enzyme proteins have been
isolated from I. brucei and purified as crystals, and their x-ray
crystallographic structures have been determined. This information is being
usad to design new drugs for sleeping sickness. Implications abound as to how
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this sort of x-ray crystallugrapbhic/computer modeling approach could be used as
a means of more rationally designing new radiopharmaceutical agents.

In the remaining 4-1/2 days of the symposium, four additional invited
review lectures were presented on various topics of interest to researchers in
tne fleld of radiopharmaceutical chemistry. In addition, a total of 213
proffered papers were presented, 8l as oral presentations and the other 132 as
posters. I shall attempt to givc my personal interpretation of the trends that
emerged at this meeting and to briefly discuss a few papers that were of
special interest to me.

First, on the basis of both the number of participants (325, representing a
total of 21 countries) and the number of presentations (as stated above), it is
evident that research in the field of radiopharmaceutical chemistry continues
to grow and fluorish. It has been my privilege to attend all except one of the
seven symposia in this series including the first one held at Brookhaven
National Laboratory in 1976, which drew perhaps 75-100 participants. Each
symposium I have attended has seemed to be bigger and better than the previous
one, which to me is evidence of both tremendous progress and increasing
interest in radiopharmaceutical chemistry.

A second very noticeable trend has to do with the subject matter of the
symposium., In the early symposia in this series, papers dealing with
radiopharmaceuticals for pesitron emission tomography (PET) were greatly in the
minority. At this symposium, out of a total of 15 sessions, eight dealt with

C- and/or 18p.1abeled radiopharmaceuticals. Particularly emphasized was work
on high-specific-activitcy 1. and 18F.1abeled ligands for PET receptor density
studies. Of the remaining seven sessions, three dealt with technetium-99m
chemistry, one with radionuclide production and targetry, one with heavy
halogens, one with indium/gallium, and one with proteins/antibodies. It was
surprising to me that so few papers were presented in the area of radiolabeled
monoclonal antibodies, considering the great interest in this field in recent
years, including a great number of papers at the recent meeting of the Society
of Nuclear Medicine in 5an Francisco. However, I believe that the paucity of
papers in thls area reflects the movement of this research into the clinical
arena, as opposed to continuing emphasis on development of new monoclonal
antibody radiolabeling methodology. I am not sure that such a shift in
emphasis at this point is wise.

Three of the four invited review papers were of particular interest to ne.
Dr. Jeoanna Fowler of Brookhaven National Laboratory did a good job of reviewing
the chemistry of ““F-labeled radiopharmaceuticals, as she has previously done
in a number of other meetings I have attended. She is very adept at
emphasizing recent developments, so her presentations are always up to date.
Her review would have been more effective, however, if it had been scheduled
near the end of the meeting, instead of near the beginning, so that it could
have served more effectively as a summary of the great number of fluorine-18
papers presented, which is really what it was, Dr. John Clarke of Hammersmith
Hospital (London, England) gave an excellent review of remote controlled and
automated radiopharmaceutical synthesis, discussing both the hardware available
for such work and also the thought processes that should go into choosing which
type of hardware is appropriate for a particular application. Dr. Ken Krohn of



the University of Washington reviewed the pharmacokinetics cf receptor-based
radiopharmaceuticals, particularly the physical chemistry of ligand-receptor
interactions.

One of the most Interesting proffered papers was given by Dr. P. Bjurling
of the University of Uppsala (Sweden) on a sulti-enzymatic synthesis of some
1l¢.1abeled amino acids with roles as neurotransmitter precursors - tyrosine,
1,4-dihydroxyphenylalanine (DOPA), tryptophan, and 5-hydroxytryptophan. The
precursor for cach of these 1lc.labeled amino acids is D,L-[B-l-C]alanine,
obtained by direct alkylation with 11CH3I. Then, using a relatively simple
cae-pot procedure, a mixture of enzymes is used to convert this simple amino
acid via 11¢c-labeled pyruvic acid to the 1lc_jsbeled neurotransmitter precursoer
of interest. One can select the amino acid to be made by simple changes in the
reaction precursors and enzyme mixture. These researchers have achieved 10-30%
radiochemical ylelds of the enantiomerically pure 3.-11¢.1abeled L-amino acids
in a total synthesis time of 50 minutes from 1002.

In the area of radiclabeled monoclonal antibodies, which is especlally
relevant to our research, an interesting paper was given by Dr. 5. Mirzadeh of
the NIH, who showed that the blodistributions of similarly prepared ?0Y-labeled
and 1llIn-labeled monoclonal antibody B72.3 are quite different, especially for
bone uptake. These results illustrate the problems in using data for an

In-labeled monoclonal antibeody to predict the radiation dosimet
(especially for bone marrow, the critical organ) of the analogous 53Y--labeled
monoclonal antibedy.

Paik and co-workers of George Washington University Medical Center compared
the biodistribution effect of introducing a diester linkage between a
nonoclonal antibody and DTPA as compared to the more common thiourea linkage.
They found that the 1111n-1abeled antibody conjugates containing diester and
thiourea linkages were retained simllarly in the lung {(target) and in normal
organs such as liver and kidneys, but that the blood c¢learance was much faster

for the diester conjugate. This is a potential advantage for the {maging of
tumors in blood-rich regions.

Papers on radiohalogenated monoclonal antibodies emphasized the
introduction of the radiohalogen in a form so that it is stabilized on a
nonactivated aromatic ring as opposed to the more traditional electrophilic
radichalogenation on the tyrosine moleties of proteins, with which there is a
pronounced tendency to dehalogenate in vivo. Dr. Michael Zalutsky of Duke
University and Dr. D. Scott Wilbur of NeoRx Corporation presented similar
papers dealing with radichalogenation of N-succinimidyl tri-n-butylstannyl
benzoate followed by reaction of the resulting radicactive N-succinimidyl
intermediate with the epsilon-amino groups on an antibody's lysine residues.
Zalutsky says that the meta-isomer of N-succinimidyl tri-n-butylstannyl
benzoate works best, whereas Wilbur uses the para-isomer. The reaction works
quite well for astatine-211 (an alpha-emitting radionuclide with potential for
radiotherapy of cancer) and bromine-77, as well as for the radfonuclides of
iodine, Dr. P. C. Srivastava of Oazk Ridge National Laboratory reported on use
of N-(p-[1251]iodophenyl)maleimide for labeling monoclonal antibodies, again
with the radiolodine stabilized on a phenyl ring, and Dr, C.-Y. Shiue of

Brookhaven National Laboratory reported a similar reagent for radiolabeling
with fluorine-18.
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Some interesting new radiolabeled receptor ligands reported on at this
meeting included the following: 11'(:]N meth{lketanserin for serotonin_sz
receptor imaging (Dannals, Johns Hopkins), C-labeled {+)2H-tropauil benzliate
(TRB) and N-methyl-4-piperidyl benzilate (NMPB) for muscarinic receptor imaging
(Mulholland, University of Michigan); and radioiodinated N-alkyl 2’-iodospiperone
derivatives fcr dopamine receptor imaging (Saji, Kyoto University). Dr. Sharon
Stone-Elander of Karolinska Hospital (Stockholm, Sweden) reported the preduction
of {isopropyl-llc]nimodipine, a calcium channel antagonist. This agent was '
taken up by the visual cortex and thalamus within the first 15 minutes after
injection and uptake was blocked by administration of the stable drug.

Among the interesting new chemistry information coming from this meeting
was the finding reported by Dr. T. J. de Groot of the host institution
{(University Hosgital. Groningen, The Netherlands) that the specific activity of
16=-ethyl-21- ( F) fluoro-l9-norprogesterone, a potential ligand for
progesterone receptor imaging, was increased by a factor of four via use of
potassium phosphate as the counter cation in the Kryptofix 222-assisted
nucleophilic displacement of [~°F)}fluoride instead of the usual potassium
carbonate. The reason for this effect 1s not known at this time. Also of
interest was the report of Dr. Hank Kung (University of Pennsylvania) concerning
the advantageous use of peracetic acid as an oxidizing agent in the preparation
of radioiodinated iodcbenzamide (IBZM), a phenolic compound with affinity for
dopamine receptor sites. Dr. G. Engelskirchen (Institut fur Chemie, KFA Julich,
FRG) presented optimization studies of the aminopolyether-supported nuclieophilic
[13F]2-fluoro-2~deoxyglucose synthesis,

A potentially important new development that seems to be emerging in
radiopharmaceutical chemistry is the use of polymeric supports for synthesis.
Several pioneering reports in this area were made at this symposium., For
example, Dr. George Kabalka {University of Tennessee) reported on use of
pelymeric organoboranes for the preparation of both [150]butanol and
[13N]buty1amine and Dr. G. K., Mulhelland (University of Michigan) reported
preliminary results on the use of polymeric quaternary ammonium hydroxide Tesins
for both trapping and nucleophilic activation of | 8F]fluoride and | 1C]cyanlde

My paper, entitled "Synthesis of [18F]?-Fluorohepty1amine and Tissue
Distribution Studies in Rats"™ (attached as Appendix A), was presented orally in
the final session on Tuesday, July 5. The paper seemed to be well received,

with a number of questions following the talk dealing with the synthesis and
potential application of this agent,

The symposium gave me the opportunity to consult with a number of
scientists about various aspects of our research at QORAU Medical and Health
Sciences Division. For example, I talked with Dr. Ron Finn of the NIH Cyclotron
Facility about the schedule for our obtaining future batches of [ F]fluoride
and with Dr. Finn, Dr. Alfred Wolf and Dr. David Schlyer of Brookhaven National
Laboratory, and Dr. Tom Ruth of TRIUMF, Vancouver, British Columbia, Canada
concerning the suitability of the_ 95% nitrogen - 5% hydrogen gas target for
making 1 CH, (as a precursoer to HllcN) with the ORBIT, Inc. 8 MeV cyclotron,
which was recently installed at ORAU Medical and Health Sciences Division.

The symposium concluded with closing remarks by Dr. Vaalburg and Dr.
William C. Eckelman of the Squibb Institute for Medical Research, New Brunswick,
New Jersey. Dr. Eckelman is to be the Chairman of the Local Organizing



Committee for the Eighth International Symposium on Radiopharmaceutical
Chemistry, to be held June 24-29, 1990, at Princeton, New Jersey,

Following the conclusion of the symposium at 12:15 p.m. on Friday, July 8,
1 traveled by train from Groningen to Amersfoort, where I was.met at the train
station by S. A, Evans, my cousin's husband. I spent the night at thair
apartment in Leusden. On Saturday, July 9, my relatives took me to Amsterdam’s
Schiphol Airport for my return flight to the U. §., TWA's flight number 815 to
Kennedy International Airport in New York. 1 then traveled cu TwA to
Pittsburgh, where I connected with a U. S. Air flight to Knoxville. 1 returned
to my home in Oak Ridge at approximately 11:00 p.m. on Saturday, July 9.

EVALUATICN

I feel that the Seventh International Symposium on Radiopharmaceutical
Chemistry in Groningen, The Netherlands was & well-organized and very successful
meeting. The symposium was quite well attended, with 325 participants
representing 21 countries. The papers were of generally high quality, and
several noteworthy advances were reported. The meeting was very valuable to me
as a radiopharmaceutical chemist, because I was able to keep abreast of the new
research taking place in this area. I also had the opportunity to consult with
several renowned scientists on topics of interest te ORAU's research efforts.

APPENDICES

A copy of my paper, entitled "Synthesis of [1BF]?-F1uorohepty1amine and
Tissue Distribution Studies in Rats,™ 1s attached as Appendix A. {(The papers
are generally written up as "long abstracts" of about 2-3 pages in length, which
provides more details than the typical abstract for a scientific meeting.} A
copy of the entire sclentific program for the Seventh International Symposium on
Radiopharmaceutical Chemistry is attached as Appendix B, I was supplied with a
book of proceedings for the symposium which will be published in a later issue
of the Journal of Labelled Compounds and Radiopharmaceuticals.



APPENDIX A

paper 9%

SYNTHESIS OF LEEF]?-FIHORDHEPTYIAHINE AND TISSUE DISTRIBUTIOR STUCIES IN RATS
£.C. Washburn, T.T.H. 5Sun, B.L. Byrd, and J. E. Crook

Medical and Health Sciences Divialon, Cak Rldge Assoclated Universicies,
Oak Ridge, TN 37831

1lc.14baled ptimary eliphatic amines with chaln lengths of four to 11 carben
atoms ate localized rapidly and selectively Ly lunz snduvheliasl celle (1), which
mskes these agents potentially useful for PET pulmonary function studies.
However, bacsuse such amines ars rapidly catabollzed {n vive with loss of

radfiolabal (Fig. 1), gquantitation of pulmonary uptake i3 difficulc. :

KAO
RCH,CHy 1 QU NHy; ————3  RCHpQH,lcHO

aldehyda

dehydrogenase
f-oxldation
lleg, €&—————— rCHycH,llcoyn

Figurs 1. MNetabolias of 11c.1abaled primary sliphatic amines.

Ye have previously studied the effects of various struetural modifications, { e,

chain branching at the 2- and 3-positicns, use of & bulky t-butyl subscituent ac

the Z-poaitlon and elongation of the straight carbon chain, on the uptake and

retention of AC labeled primary aliphatic amines in rat lung (2.1). Only chain

elonglr.lcm greatly affected the lung residance time of primsry aliphatic amines. i
4¢.Labaled octadecylanine demonstrated rapid and selective lung uptake and, ;

unlike smaller amines, vas not metabolically lost from rat lung within the firsc

30 min after intravenous sdministration (4). Furthermora, diffarential lung ¢

uptake betwsen cthe normal and irradisted lurgs was observed in rats receiving !

large-dose (5000 nd.l{ unilateral irradistion of the thorax (4}. A potantial .3

hindrance to use of L:C-labeled octadecylanine, howevar, is its watar ’

insolubility. For the biodistribution studies in rats, 3% aqueous human serus

albumin was used to effect solubiljization (&).

The prasent paper describes an sltarnate approach to the development of a primary
aliphatic smine labeled wich a pasll:ron-c-ll:tlni radionuelide for use in PET
pulmenary function studies. Ve theorized that “°F-labaled w-flucrine-substituted
primary aliphatic amines might bs resistant to metabeolic loss of radiclabel frea
the lung because the position of the radionuclide weuld be distal to the site of )
catabolism. This plper describes the synthesis and rat bledistriburlon studies ‘
of a model compound, { F]T flvorsheptylamine {IV),

The synthetic route te IV 1s shown in Fig. 2. Cowmercially svailable

7-bromoheptanenizrile (I} vas converted to 7-lodoheptanenirrile (II) in 40t yield

by treatment with sodium iodide in acetone at roem tenpernm:e for 14 hr,

used ag & substrate for nucleophilic displacement wich | sF]flunri.de The N
O-anriched water (0.5 ml) wasz removed from [uF] fluoride by szeotroplc :

distillarion with acetonitrils in ths presencs of tetrasthylammonium hydroxide

{50 ul of 20% aquecus solution) and tetraethylsmmonium fluoride hydrate

(50 mg, 0.3 mwols}. A solution of II {50 wl, =70 =g, 0.3 mmwole) {n acetonitrile

{1.0 ml) was ndded, and the aixture was heated in a sealed }-al stainleas sceel

resction vessel at 190°C for 3] win. The vessal was cooled, and the contants

vare withdrawn into a glass test tubs, whers the ascstonictrils wvas svaporated by

neans of & stream of nitrogen gas. The mixture was axtracted with ather and ’

dried ovar anhydrous sodium sulfate for 15 min. The ether solution (-2 ml) '

containing I1I was added by means of a syringe to a glass test tube {fitted with

a Tubber septum) containing lithium alumimm hydride (1.0 ml of a 1 ¥ solutien in

ether) and anhydrous ether (1.7 @l). The mixture was stirred aagnetically at

room tegperaturs for 30 min. The reaction was quenched by addition of water, and

11 was
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15%¢ aqueous sodium tartrate (2.0 ml) vas added to hydrolyze aluminun ccmplexe?.
The two-phase mixture was separated and extracted with ether, the combined ether
extracts were filtered, and the sther was evaporated. The residue was dissolved
in B0 ul of the HFLC mobile phass {(mechanol/vater/acetic acid, 4:6:1 by volume)
and injected onto the HFLC. The pixturse wen separated by HPLL using & .6 mm ¥
25 em Ulerasphers DS, 5 p HPLC column and & flow race of 0.5 ml/min. Elution
was monitored using a refractives indax detector and & custom ligquid-colusn single
chennal analyzer radiocactivity detsctor, connactsd in series. IV, seen in
corresponding peaks on hoth datectors, slutsd 1n approximacely 7 min and wvas
collecced in & volume of ~1 al. Aftesr addition of 100 pl of 1 M hydrochloric
acid to protonate the amine, ths solvent was evaporated using s 95°C hot plate
and a stream of nicrogen gas, and the rasidus was dissolved in 0.9% saline for
injection (12 ml).

Hal/acetone
Br-(CH;)g-CN = T1-(CHy)q-CN
25°C/24 hr
1 11
(CoHg) N*1BF
- (CqHyg) GN*OH"
CH4CN
196°C/30 ain
L1AlH, fecher
18p. (Cy) g-CHp-NHy €— 18g- (ctp)g-CN
25°C/30 win
v 111

Figurs 1. Synthetic routs co [15?]?-fluorohoptylalinl.

The ovarall two-step radiochemical yield, corrscted for decay, was 6%. This
yisld has not been optimized and the low yleld can in part be attributed to
losses in tha varicus sclvent svaporacion steps because of tha pronsunced
volatilicies of boch TIIT and IV,

The salline sclution of IV was adainistered intravencusiy to male three-
month-old Fischer 344 rats for tissus distribucien studies. Animals were
sacrificed ac 1, 5, 20, and 60 ain after injection. The results, sxprassed az

percent of the injected dose par gram and normalized to a body weight of 250 g,
are shown in Table 1.

TABLE 1. Tissue Distribution of [18F]T-F1unroheptyllnine in Male Flscher

344 Racs.

Percent/p/350 ¢
Tissue 1 Min 3 Min 20 Hin 60 Min
Lung 3.06 + 0.19 1.39 » 0.05 0.50 + 0.03 0.11 + 0.1
Liver 1.14 + 014 1.86 + 0.08 0.96 + 0.09 0.15 + 0.01
Splean 0.78 + 0.08 0.98 + 0.02 0.42 + 0.03 0.08 + 0.01
Kidney 6.48 + 0.26 3.82 + 0.12 .32+ 0.1 0.18 « 0.06
Muscle 0.3% + 0,04 0.33 + 0.02 0.15 + 0.01 0.04 + 0,01
Heart 0.98 + 0,06 0.66 + 0.01 0,32 » 0.02 0.05 + 0,01
Blood .37 + 0.02 0.49 + 0.03 .38 + 0.0) 0.05 + 0.01
*Mean of five animnals + S_E.

220




These preliminary experiocents suggest that the radiolabel is lost from tha lung

and other rissues with [laF]?-fluoroheptylllina in similar ssounts and time frame i

ax In previocus studlez with 1lg_1abeled primary aliphatic saines of the same b - -
approxinate sizs. The bilodistributior in the New England Deaconess Hospital ' )
{NEDH) rat, an unusual animal model that spontaneously becomés Dypertensive and
alpo has a high incidencs of catecholanine-preducing phacchromocytonas (5), was
siwilar. Larger sminas in the series of ““F-labaled w-fluorine-subscituted
primary aliphatic smines, znalogous to -1C-labaled octadecylsmine, would likely
show more favorable lung uptake snd recention propercies than the model compound
studied hare. Davelopment of synthetic routas to such compounds is in progress.

This arcticle is based on work supported by contract rumber DE-ACOS-760R00033 3
betwesn the U. S. Department of Energy and ORAU. The authors thank Dr. R. D.

Finn of the Gyc{gtron Facilicy, Natforal Institursa of Health, Bathasda, Md., for

supplying the ['"F]fluoride used in this scudy.
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APPENDIX B

MIDAY 4 JULY
0330 OFENING REMARES: Willem Vaalburg, Chairman

0945 QPENING LECTURE
PROTEIN CRYSTALIOGRAPHY, MOLECTULAR MCDETITMNG AND
RATICHMAL DRUGS DESIGN A
W. & J. Hol, Department of Chemistry, University of
Groningen

SESSION A: FLUQRINE-18 CHEMISTRY ¥
1100-1300 Chairman: Alfred P. Wolf

Invited Lecturw

FLUCRINE-18 LABELED RADIOTRACERS FOBR PET: METHODS

AND PROBLEMS

Joannna 5. Fowler, Brookhaven National Lakoratory, Upton,
YHew York

1. ELECTROPHILIC ARCMATIC RADICFLUCROCEMETALIATION {Hg, 5n)
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SC WITH OTHER LABELING TECHMIQUES
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C. lomaire, R Cantineaw, L Christisers and M Gulilauame .

POSTERS IN SESSION K

146

147

148

149

150

SYNTHESIS OF [ETHYL-*F| FLUORORACLOPRIDE FOR THE IN VIVO
STUDY OF DOFAMINE D2 RECEPTORS USING PET
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ME WVan Dort, 0L.J. Yang, MR Kilbourn, D.J. Gole,
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RIOCKEMISTRY VIA FET CBSERVATIONS OF (*4Ga)-DEFERCXAMINE-
GALACTOSYL-NECGLYCOALBUMIN KINETICS
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M A Gresn ard B John . e e e e e e s
SB\BILIﬂESCFWCFM)EI‘ALICNSOFRADIO—
PHARMACEUTICALS WITH SYNTHETIC CHELATING LIGANDS
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Mathias axl M J, Welch ., . . . . . . . . .
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ad G Sedvall . . . A ).
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WOCLECPHYLIC SUBRSTITUTION AT CYCLIC SULPHMMATES -ROUTES TO
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0900-1030

178

17%

180

isl

182

183

Chairman: Wolfgang Maier-Borst

mwmw-w-mmmmmmmr

A Verbruggen, L Mortelmans, C. De Backkar, C. Van Nercom
and M. D Roo . . .
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FLUORINE- 18 CHEMISTRY

Chairman: Sharon Stone-Elarder

AN IMPROVED SYNTHESIS OF NO-CARRIER-ADDED 3-[3sF|-FLUCRG-1-
(2-NITRO-1-IMIDAZOLYL) -32-PROPANOL

D. -R Hweng, C. 5. Dence, M J. Welch, M E “lalton, and
S.R Bergmann . . .
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FOR HUMAM STUDIES WITH PET

A Luxen J. R Barrio, G Van Moffaart, M Perlmutter, J. C
Cook and ME Phelps . . . . . . .
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Qak Ridge
Associated Post Office Box 117
Universities Qak Ridge, Tennessee 37831-0117

August 2, 1988

Mr. William D. Adams, Director
Research and Waste Management Division
Department of Energy

Oak Ridge, Teunessee 37831

Subject: TRANSMITTAL OF FOREIGN TRIP REPORT
Dr. Lee C. Washburn - GRONINGEN, THE NETHERLANDS

Dear Mr. Adams:

Seven copies of the subject report are enclosed.
This report does not contain any proprietary data.

incerely yours,

Jon M. Veigel
Executive Director

BAKER

Enclosures

Executive

Office

V...x"?a
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, (1
United States Government Department of Energy

memorandum

JUL n7 1988

REPLY TO
ATTN OF: FR~622

SUBKECT: Approved 1512.17s

T0: Margie Wallace, ER~122
cak Ridge Operations Office
Please find attached approved 1512.17s for the foreign travel of the

following individuals:

Dammett, Thomas W.
: . = Manila sci. High School
Malloraca, Marlow A. - Manila Sci. High School

Mougey, Jean -~ CEBAF
Walecka, J. Dirk ~ CERAF

ot Xee Gy % RN
A trip report is required from each traveler upon completion of his/her
travel. If the travel was cancelled or revised in any way, please advise

= Aot o

Robert L. Main
Office of Management
Office of Energy Research

Attactment (s)

) 7 )15 & ! c?'( apprad. /572, To Larsl, %:a,lb.a».;; 1Rr\se. ssys 0RAL
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OOE F 18129 U5 DEPARTMENT OF ENERQY OME Comtres N,

.. REQUEST FOR APPROVAL OFFICIAL FOREIGN TRAVEL 19102100
Al Othur Edirtons Are Obsolete .
PARY A-SUMMARY TRAVEL INFORMATION
ORGANIZATION: OAK RIDGE ASSOCIATED UNIVERSITIES STI FAXED TO IE-1,

4-25-88
cosT roooe: _$2232.,0C°

ruUND SOuRcE: _HA 02 07 01 O

NAME OF TRAVELER: _ LEE C. WASHBURN

DOE/CONTAACTOR/UNIVERSITY: _C

DESTINATION: Groningen, The Netherlands

oaTes: 07 ;03,88 vo 07 ;08,88

pumpose: To attend the Seventh International Symposium on Radiopharmaceutical Chemistry.

Will present paper entitled, “"Synthesis of [ F]7-Fluoroheptylamine and Tissue Distribution

Studies 10 Rats s
AGREEMENT: NONE

DESTINATION:

DATES:

JENNNNY S SN | « R S S

PURPOSE:

AGREEMENT:

DESTINATION:

OATES: __ /ol TO

PURPOSE:

AGREEMENT:

OESTINATION:

DATES: __/__/___ TO

PURPOSE:

AGREEMENT:




DOE F 15121 u.S. DEPAATMENT OF ENERGY OMB Canrat No

08 1910-1100

- REQUEST FOR APPROVAL OFFICIAL FOREIGN TRAVEL
{Previous Editions are Obrolete)

PART B—Ta be compieted by trgveier's sdmunistrative atficer

: 07 0L 0
Budget and Reporting Classification 10 be charged: HA 02
(see Chapter II, Accounting Prectices and Procedures Handbook)
PAART C-To be completed by traveier

ta. NAME OF TAAVELER ¢. DATE AND PLACE OF BIATH
Lee C. Washburm ‘ Kentucky, U.S.A. “
o ciTizgnswie .S, d. PASSPORT NUMJEM fif everiadie)
T BUSINESS ADOAESS

"& A0 Box 117  (FTS Tel: 626-3099)
S —————— Q8 Rigges Ty 378310117
3% EMPLOYER — . CONTRACT NUMBER

Qak Ridge Assoclated Universities US DOE DE-AC05-760R00033
o ORGANIZATIGNAL UNT o 'gts:'fé%":lgt",‘ ’ﬁ'ﬂf%ﬁg’fﬁﬁgfeutical Development

Medical and Health Sciences Division and Preclinical Nuclear Medicine
4 PURPOSE OF TRAVEL=Inciuee ol porminent Dacupreund intormatien lasding 1@ Trevel snd altech © -, ot vwat ANY COrFMOORORIGCE

r0g0raing travel tO Orssent PAOWErY, PvE IDSEERTL, B4 TN STTONE CORIGFNCE O JYMOCHIA. JUBITRation 106 Treve musl DO 0r0viIged inciuding oenalit
to b6 derived Dy the governmbnd if wrip 1 taxen, Ald Weniify Dy Aeme sl SHEERTATION QTR OGE snd cORUPRETD Baredanel whd, O the (Fraviiers
knowledpe, ore OINg 14 tHe MMe SNTIAGTION 1 THhe MM LS a4 the traveier. |n asditien, wearHy NEVUrE ond CisticATION OV information 0 De
diwiosed Including tities of DEDers ™ be presented; nature of Informarien 16 be oDINGG §t ECh of ™Te piscea to Be viiad end conterences 1o DO
ATTNNORE and it relathen 10 Uiveler'd meril  Terowslvrs wre rom oie for S0tSIRInY CIasrsnc ol OV DRDEFE OF IDGECHIm whon necessary. |t rars sosce
Is tocnited, STtRch & saperate shaot. NOTE: 1P THIS INFORMATION IS CLASSIPIED BE SUAE TO CLASSIFY THIS FOAM APFROPRIATELY.

The purpose of this travel is to attend the Seventh Iunternatiomal Sympos fug on
Radiopharmaceutical Chemistry, and present paper entitled, "Synthesis of [ F]7-Fluoro-
heptylamine and Tissue Distribution Studies in Rats".

Attached are coples of pertinent information regarding this biannual International
symposium which is probably the most important single forum for the communication of

new advances in radiopharmaceutical chemistry. As a researcher in this field, it is very
important that I have the opportunity to attend this meeting both to share our research
results with others and to learn new methods that will be useful in our future research.
At this time I do not know what other DOE and contractor personnel will be attending the
meeting. However, no other personnel from Oak Ridge Associated Universities will attend.

ANAL

Privacy Act information Strtement, Collection of the IMermation i suthorizsd By the Departmant of Energy Organitation Act of 1977, P.L. 9594
Ohelosure of the persansl informauion » ory 10 wppert sharization for otficisl trevel 1o foreign countrim, eng to oD1sin & PrssDart
The Information furnished will ba used by DOE to suthorize travel snd payment of revel mpeniss; Dy the Depsrtmant of Siete 1o lsue & passaort
and By the Senersl Acepunting DHice 10 sudit snd varifyv ThHe scrureey and Tamsilse Af Aiake rimmanry




[

N LOCATION INDIVIDUALS TO B fOnerk Une} ;
o~Tas Inrssilagion, Oity, Country] CONTACTED SUBJECTS OF DISCUSSION T Sy !-'\

"07/03/88 |Oak Ridge-Groningen, The Netherlands X

d the Seventh

07/03/88 |Arrive Groningen, The Netherlands Eztzzzziional Symposiud X

07/04/88 |Attending meeting ou Radiopharmaceutical

07/05/88 {Attending meetin

Chemistry, and present
07/06/88 |Attending meetin pager “Synthesis of
3
07/07/88 jattending meetin (1°F]7-Fluoroheptylamide
and Tissue Distributioq

07/08/88 |Leave Groningen, {The Netherlands Studies in Rats”. X

07/08/88 Arrive Qak Ridge] TN X
6 HAS TRAVELEM SUBMITTED DOE FORM 1812 2 TO COOGNIZANT DOE SECURITY QFFICE? fRequired for Duwi [0 ¢ seannve couniry

by an individual who currently Rolds or Aas sver Aeid. within the (ast 3 years, & DOE Acvexs Authoniafion.)
O ves . n NO: mave not haid 3 DOE Accest Autnenzation within isst § vaary
7 SIGNATUAE OF TRAVELER~By sighing, TRE Iraveisr scEASwISORH the aDiigation to THe wig recert within 30 says 8t return 18 Outy Mation.
Koo C wa/ 03/28/88
= {Supnature, Date,
PART D~To be compisted by otfial resconaibie tor treve fungy
Be. ESTIMATED COST OF TMAVEL YO DOE (Airfare $1,914 [ b. 1F PART OF COST OF TRAVEL IS TO BE PAID OR mAS BEEN
MEQUESTED SAOM SOUACES OTHER THAN DOE, INDICATE
TraneDarianon s 2030.00 train, taxi,etc ) SOURCE AND AMOUNT. " ) ‘
Pur Diom ang Miscsiisnsgus ¥ 702.00
Tote: s 2732.00 N/A
THAVEL FUNDS ARE NOW AVAILABLE FOR TrOS TAIP
3/ 7/¢7 //r/ /5’
e 0Of rpdlmmn-nd T imar Y . LOUntiss, sanaprer of ¢ ilnan. . \Udl

PART E=~To os completsd Dy Traveier § aDervisps

w. MEVIEW AND COMMENTS:

pitlose s

fsun-uzhu Tenie of amﬂ Date)

PART F=To be compieted st DOE Fisid Orgenizaton

NON SENSITIVE TRAVEL: !u-mruounl By Mosd of DOE Finid Orgsnuzation. (Approval miy be BCA 84 TA
&y e Cognizant Secresamal Officer. ) y b piven if SUTAOTITY NaZ Peen deisgaied

Approval recommended.

M c U26£ O\, D. Adams, Director qgﬁ
i Researcn and Waste Management Division j

1Q.

(Sigmenere ) o i) {Dare
1. SENSITIVE TRAVEL: Raviow oy Hieag of DOE Fiwa Urganization. Mes Fislo Seeurity reviewss DOE ¥ 18132.2 ano compioted DOE # 1012.37
0 ves E:l ND
PART G=To be comoieted st Headauarters .
12. MEVIEW/COMMENTS BY SIAECTORM OF QIVISION OR OF FICE
fSignarurs | {Tisis} fDare)
1). COONIZANT SECRETARIAL GFFICER
I DOR EMPLOYEE TAAVEL [ IE Determination Asceivesd
"
' BENSITIVE TRAVEL [ 1S Determinstion Amaived L) IBA Daterminstion Asceived 0 088 Dsrermination Raceives
.f_. ; - ; [
Ll ] ":t . -
FiZusblh
(Signerure;

tDate;



SEVENTH INTERNATIONAL
SYMPOSIUM ON
RADIOPHARMACEUTICAL
CHEMISTRY
GRONINGEN, THE NETHERLANDS

4-8 JUL! VB8
Chawmon W Voolkueg

ISRC V/V 88/80 Groningen, 16,03, 1988

_L.C. WASHBURN
MHSD DIV,
OAK RIDGES ASS. UNIV.
P. 0. BOX 117
QAK RIDGE TN 37831
USA

Dear Authors,

It is a pleasure for me as Chairman to inform you that your paper

4

SYNTHESIS OF (18F)7-FLUOROHEPTYLAMINE AND TISSUE DISTRIBU-
TION STUDIES IN ,RATS

L.C. Washburn, T.T.H. Sun, B.L. Byrd and J.E. Croock
L. C. Washbhurn

has been accepted for oral presentation at the 7th Intermational Symposium
on Radiopharmaceutical Chemistry.

All oral presentations are alotted 12 mimites followed by 3 mirutes for

discussion.
Both slide (5cm x Scm) and overhead projectors will be available for all

oral sessions., For slides only single projection facilities,
Looking forward to seeing you in Groningen .

Sincerely yours,

Willem Vaalburg, Fh.D,

1

oo |

VAR

University Hospital PO. Box 30.001 9700 RB Groningen The Netherlands Tel. 050-612670 Telex 53942 AZGN NL
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The Seventh international Symposium on Radio-
pharmoceuvtical Chemistry will be held from July
4.8, 088, under the auspices of the University of
Groningen ond with the collaboration of the
International Founding and Organizing Committee.

The scope of the Symposium will be similor to thot
of the previous meetings at Brookhaven, Oxford,
51, Louis, Jiilich, Tokyo and Boston and will include
the following lopics:

« design, preparation and quality control of
radiopharmaceuticals;

¢ production of radionyclides for radio-
pharmaoceuticols, including forget design and
automation of chemicol processes;

e related chemicol ond biochemicol studies.

Abstracts of the papers occepted for presentation
will be published in The Journal of Labelled
Compaounds and Radiopharmoceuticols. Please
also note that as in previous Symposic, papers
describing purely chinicol materiol will not be
accepted,

The meeting will have no paroliel oral sessions but
will have simultaneaus poster presentations,
Attendonce will be limited, with preference being
given 1o the outhors presenting popers.

This invitation contains the information for
submission of abstracts, hotel reservations,
transportation and the regisiration procedure.
Please register and make your hotel reservation by
completing the attached cords and retuming them
to the Symposium Secretariote and the Tourist
Information Office respectively.

C
€ ¢

et . o+ e ———————
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(,--j Local Organizing Committee

Willem Vaalburg, chairman
Anne M.J. Pocns, co-chairman
Annie K. van Zanten, treasurer
Henk Beekhuis

Do A. Piers

Secretarinte
Annehes de Vries

General Orgonizahon:
litty Joarsmo

Deporment of Nuclear Medicine
Unwersity Hospital

University of Groningen

The Netheriands

International Founding and
Organizing Committee

Mente Blau

Deparment of Radiology
Harvord Medical School
Boston, Massachusetts, USA

Dominique Comar
Service Hospitalier Frédénc Joliot
Orsay, France

William C. Eckelmon
The Squibb Institute for Medicol Resecrch
New Brunswick, New Jersey, USA

Totsvo Ido

Cyclotron and Radioisotope Center
Tohoky University

Sendai, Japan

Alun G. Jones

Depecrtment of Radiclegy
Haorvard Medicat School
Boston, Massachusetts, USA

INVITATION
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Bengt L&ngstrom
University of Uppsolo
Uppsaia, Sweden

Wolfgang Moaier-Borst
Institut fiir Nukiearmedizin, DKFZ
Heidelberg, FRG

David J. Silvester
MRC Hommersmith Hospital
London, UK

Gerhard Stacklin

Institut tgr Chemie, KFA

Jilich, FRG

Willem Vaalburg

Deportment of Nucleor Medicine
University Hospital

Groningen, The Netherlands

Michael ]. Welch

Edward Mollinckrod! Institute of Rediology

St. Louis, Missouri, UUSA

Alfred P. Wolf
Brookhaven Netiono! Laboratory
Upton, New Ycrk_, USA

Akiro Yokoyama
Kyoto University
Kycto, Japan
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Submission of Abstracts

Those who wish to submit scientific abstracts for
review should do so directly to the member of the
international Founding and Organizing Committee
of their choice.

Abstracts should be no longer than three poges
and shouid contain odequote supporting data.
inclyding tables, diogroms ond references. The
abstracts must be submated in comera-ready
format for eventual repraduchon in both the Jourmai
of Lobelied Compounds and Rodiopharmaceutical
and the book of abstracts prowded to all attendees
More detailed intruchons to authors accompany
this announcement. For those who need eorly
notification of occeptonce in order 1o maoke travel
plans, the deadline for receipt of obsiracts is
Januory 1, 1988, There will he immediote review of
these abstrocts and nothcatian of the outhors,
although it will not be determined until all
submissions ore receivec wether the presentoations
will be oral or poster. All other cbsiracts must be
submitted by January 24, 1988,

Registration

The attached registration cord should be

completed and retumed betore April 1, 1988.
Registrations will stant on the evemng of Sunday
July 3, 1988 The registrotion fee of DFi 300 is
payable in Dutch guilders only ond should be
transterrad 1o account 44.80 49 352 of 'Riksuniver-
sitet Groningen’ under reterence code ‘RPC-
3224001" with the AMRO-bank in Gromingen
belore April 1, 1988. Aher April 1, 1988 the
registration fee will be increased to OFf 390.

The registration fee includes a copy of *he book of
obstracts, admission to oll services, refreshments
during the sessions, lunch on Monday through
Friday, o party on Mandoy ond the raditionat
midweek testivities.

General information

From the response to out first announcement we
expect 300 scientsts to paricipate in the symposiun
and cbout 170 papers to be submitted,




Y

Accomodation

PRt e

: As the Symposium will be held during the holiday
¥ season, the Orgonizing Commitiee is facing some
pressure as tar as hotel rooms are concemed ond
you ore therefore urgently requested 1o retum your
. hotel reservation card as soon os possible - but no
i Joter than March 30, 1988 - 1o the

; Tourist Informotion Office {VVV)

Naberpassage 3 . Telephone: +3150 139700
9712 V. Groningen Telex: 53138 vwvgn nl.
The Netherdands

who will deal with all hotel reservations. Hotel

: rooms con not be guoranteed tor reservation cords
i received ofter this date.

T Hotel cotegories are as follows:

7 g AP R R ] T

A - First closs hotel
Singie room, bath, toilet DFi 185 p.p.p.n.

: B. - First/middie closs hotel
; Single room, bath, toilet DF 125 p.p.pn.
( 56 5 " g

B I PRI N S
FEa o

s

C. - Middle closs/simple hotel DM 85 pop.pn '\
- (*44.56
: D. - Simple hotel OFl 45pppn

AL S

v AT a
oo i
Bt

L

Please indicote on your reservation card the

category of your 1st and 2nd preference. All hotels
are situated near the Congress Center.

e
STy

Rooms will be allocoted on a first come, first served
basis. As the number of single rooms is rother
limited, it may he necessary to book patticiponis
inte o doubie room ond you are theretore

% : requested to indicate on your reservation'cord the
nome of the paricioant you prefer to share your
room with. (It no nome is given, the Tourist

k% Informotion Office will moke the necessary

5. ( reservations)

\1. 3 For low-budget trovellers: there is @ comping site in
r

the city of Groningen, very close 1o the Congress
Center. Please contact the Tourist Information

11 Office of Groningen.
2 x.. )
d ——————
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Transportation

By air:

There are regular flights between Amsterdam-Air-
port {Schiphol] ond Groningen Airport {Eelde)
except on Saturdays {no flights) ond Sundoys lone
fiight in the evening). Groningen Airport is situated
obout 10 km from the Congress Center and
olthough public fronspont is available, o taxi is
recommended (con be booked ot Amsterdam
Airport ot the Netherlines’ desk in the arrival hall}.

Customs hove 16 be cleared ot Amsterdom Airport.,

KLM Royal Dutch Airlines has been appointed
Ofticial Corner tor the Congress. KLM offices all
aver the world will meet your travel arrangement
requirements.

For U.S. pariciponts please call toll free 1-800.KLM-
7777

By rail:

There is a direct railway connection from
Amsterdam-Airport via Amsterdam Central Station,
to Groningen Railwoy Station, every hout. No
reservalion is necessary. It tokes about 3 h, to trovel
by troin from Amsterdom to Groningen.

From the station of Groningen there are regular bus
services to the Congress Center.

On Sunday evening transportation from the
Congress Center to the varioys hotels will be
provided.

Special events

An informal get-together party will be held on
Sundaoy July 3 at the Congress Center from 17.00 -
21.00 k. in conjunction with registration,

On Monday evening you ore invited to a reception
by the Govemor of Groningen at his residence.
No sessions are scheduled for Wednesday
oftemoon, July 6. A tour to the neighbouring
province of Friesiand, including @ dinner, will be
held during the aftemoon and evening. A limited
number of odditional tickets moy be obtained at
registration. Please indicate on your registrotion
card occordingly.

On Fridoy July 8, you cre invited 1o a farewell
lunich, A traditional indonesian rice-buffet will be
served.
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General intormation obout restauronts, sight
seeing possibilities, entertainment, shopping etc.
can be obtoined at the informaton desk. Late night
shopping is possible in Groningen on Thursday
evenming unhl 2100 b,

General information:

Congress Center:

The Symposium will toke place ot the
‘Martinihat Centrym’

leonard Springerloon 2

PC. Box 8010

9702 KA Groningen

Telephone: +3150 262853

Telex: 5 35 48 mthal nl

The conterence office/information desk will be
locoted of the entrance of the Congress Center
ond will be open during conference hours os well
as on Sunday July 3 from 16.00 - 21.00 h. for
registration. Mail and/or messoges for porticipants
con be sent to this office.

For tusther information pleose contact;

Seventh Iinternational Symposium
on Radiopharmaceutical Chemistry

c/o

University Hospital

Dept. of Nucieor Medicine
PQ. Box 30.001

9700 RB Groningen

The Netherdands

Telephone +3150 412670
Telex 53742 AZGN NL

Deadlines:

submission of abstroct: January 24, 1988,
hotel reservotion: March 30, 1988.
regisiration: March 30, 1988,

registration fee: March 30, 1988, .




