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SUMMARY 

Of special in te res t in t h i s repor t i s the recent synthesis of 

1i7m$n-labeled 12,12-dimethyl-12-stannahexadecanoic ac id . Although 

t issue d i s t r i b u t i o n studies w i th t h i s potent ia l myocardial imaging 

agent demonstrated only marginal heart uptake o f r a d i o a c t i v i t y , these 

studies are important since they c l e a r l y demonstrate tha t t i ssue -spec i f i c 

1 1 7 mSn-labeled agents can be prepared. Because o f the low reactor 

production costs and the a t t r a c t i v e rad ionuc l id ic p roper t ies , we 

envis ion that 1 1 7 mSn-labeled t i s sue -spec i f i c agents may be an exc i t i ng 

new class o f radiopharmaceuticals. In the present repor t , we also 

i l l u s t r a t e the h igh-qua l i t y heart scans in ra ts that have been obtained 

fo l l ow ing intravenous admin is t ra t ion o f 1 2 3^Te- labeled 9 - te l l u rahep ta -

decanoic ac id . 

In t h i s progress repor t , we also describe cont inuing studies 

w i th n C and 195™Pt. Addi t ional pat ient studies wi th nC-DL-tryptophan 

and nC-l-aminocyclobutanecarboxyl ic acid (nC-ACBC) a t the Oak Ridge 

Associated Un ivers i t ies have f u r t he r i l l u s t r a t e d the usefulness of 

these agents fo r the posi t ron emission tomographic imaging studies of the 

pancreas and tumor t i ssue , respec t ive ly . Studies o f the reactor pro-

duct ion o f 1 9 5 ^p t by the Szilard-Chalmers process have been completed. 

Although studies in the Oak Ridge Research Reactor did demonstrate 

tha t the spec i f i c a c t i v i t y could be increased by i r r a d i a t i o n of Pt02 

at the low f l u x of ^10 l l f neutrons cm~2sec~1, s im i la r experiments in 

the High Flux Isotope Reactor at >\/1015 neutrons cm"2sec"1 were not 

successful . These studies have demonstrated that the preparat ion o f 
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high s p e c i f i c a c t i v i t y by the Szi lard-Chalmers process using 

t h i s technique i s imp rac t i ca l . F i n a l l y , continued s tud ies w i th the 

KB tumor c e l l d i f f u s i o n chamber technique have shown tha t a uose-

response r e l a t i o n s h i p can be demonstrated fo l l ow ing i n j e c t i o n of both 

cyclophosphamide and e^s-dichlorodiammineplat inum ( I I ) . These resu l t s 

suggest t h a t the d i f f u s i o n ohamber technique could be an important 

too l to study the uptake and e f f e c t s on c e l l growth o f radiopharma-

ceu t i ca l s and other agents. 

CARBON-11 

T. A. Butler 

One n C product ion run was made t h i s quarter f o r the Medical 

Cooperative Program w i th Oak Ridge Associated Un i ve r s i t i e s (ORAU) to 

study the app l i ca t i on o f 1 ^ - l a b e l e d amino acids f o r tumor l o c a l i z a t i o n 

and pancreas imaging i n human pa t i en t s . Both 1 1C-i-aminocyclobutane-

carboxy l ic ac id (nC-ACBC) and n C-DL- t ryp tophan were prepared and 

were used to examine pa t ien ts by pos i t ron emission tomography at ORAU. 

Carbon-11-tryptophan continues to show s u p e r i o r i t y over n C - D L - v a l i n e 

as a pancreat ic imaging agent, and OR/U expects to complete a s u f f i c i e n t 

number o f s tudies dur ing the next quar te r to demonstrate c l e a r l y t h i s 

s u p e r i o r i t y . 
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PLATINUM-1 95w 

J. D. Hoeschele and T, A. Butler 

As pa r t of the cont inu ing Medical Cooperative Program to study 

plat inum ant i tumor compounds, two shipments o f 1 9 5 m Pt - labe led Na2PtCl6 

were made to the Un i ve r s i t y o f Kentucky Medical Center and two sh ip-

ments were made to the Un i ve rs i t y o f Southern C a l i f o r n i a . 

In cooperat ion w i t h W. Wolf at the Un i ve rs i t y of Southern C a l i f o r n i a , 

we have completed a shor t - te rm study to determine the f e a s i b i l i t y of 

enhancing issmpt s p e c i f i c a c t i v i t y by the Szi lard-Chalmers process. 

The experimental design ou t l i ned in the previous qua r te r l y repor t 

(ORNL/TM-6639) was fo l lowed. Anhydrous Pt02 (normal i so top i c abundance) 

samples i n powdered form were i r r a d i a t e d i n the Oak Ridge Research 

Reactor (neutron f l u x ^ lO 1 4 neutrons cm~2sec_1) and the High Flux Isotope 

Reactor (neutron f l u x ^101 5 neutrons cm~2sec_ 1) . The i r r a d i a t e d mater ia l 

was leached w i th successive por t ions of aqua regia a t a rb i en t temper-

atures (^20°C) and each leachate assayed f o r p lat inum and i 9 5 ^ p t 

content . We found a s i g n i f i c a n t enhancement o f ^smpt s p e c i f i c a c t i v i t y 

i n the case o f the low f l u x (olO1^ neutrons cm~2sec_1) i r r a d i a t i o n but 

nonr.- a t the higher f l u x . Visual evidence suggested t ha t gamma heat ing 
15 

o f the Pt02 a t VI0 neutrons cm"2sec_1 resu l ted in thermal decompo-

s i t i o n of Pt02 and anneal ing o f any Szi lard-Chalmers e f f e c t t ha t may 

have been produced. Experimental data from the low f l u x neutrons 

cm"2sec_ 1) experiment, normalized to a s p e c i f i c t ime are shown i n 

Table 1. 
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Table 1. Results o f ac id leaching o f Pt02 i r r a d i a t e d 
a t a f l u x o f n,10ll+ neutrons cm~2sec"1 

Fract ion Spec i f i c a c t i v i t y , mCi/mg o f Pt Enhancement f a c t o r 

Unleached Pt02 0.056 

25-min leach 0.309 5.52 

30-min leach 0.138 2.46 

60-min leach 0.103 1.84 

120-min leach 0.087 1.55 

Our i n i t i a l goal was to achieve a 1 9 5 mPt s p e c i f i c a c t i v i t y enhancement 

f a c t o r o f 5 which was demonstrated in the f i r s t leach s o l u t i o n -

Ext rapo la t ion o f these dr.ta to a p rac t i ca l scale o f 1 9 5 w Pt - l abe led 

compound synthesis reduces the a t t rac t i veness of t h i s method of en-

hancement o f iss^Pt s p e c i f i c a c t i v i t y . Current p rac t i ce i n th.? micro-

scale synthesis o f such labe led compounds requ i res a minimum of <3 mg 

o f p lat inum. In the f i r s t leach s o l u t i o n , where an enhancement f a c t o r 

o f 5.52 was achieved, only 0.16% o f the p la t inum t a r g e t was d i sso l ved , 

which ind ica tes tha t 1.8 g o f plat inum in the form of Pt02 powder 

would be needed f o r reac to r i r r a d i a t i o n to ob ta in 3 mg o f p lat inum f o r 

subsequent chemical opera t ions . To maximize the s p e c i f i c a c t i v i t y and 

r a d i o n u c l i d l e p u r i t y o f 1 9 5 w P t , enriched (97.4%) m P t t a r g e t mater ia l 

i s used f o r our reactor i r r a d i a t i o n s . Since enriched 1 9 l f Pt i s not now 

ava i l ab le on the world market, i t does not appear prudent to use our 

l i m i t e d supply f o r t h i s purpose. 
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TIN—117m 

F. F. Knapp, Jr., T. A. Butter, K. R. Ambrose and D. V. Woo 

A p re l im ina ry assessment o f the f ac to r s i n f l uenc i ng the reac tor 

product ion of 117mSn by the l l 6 S n ( n , y ) 1 1 7 m Sn nuclear r eac t i on can be 

made on the basis of f i v e i r r a d i a t i o n experiments. A l l i r r a d i a t i o n s 

were made i n the same physical l o c a t i o n i n the hydrau l ic tube f a c i l i t y 

o f the High Flux Isotope Reactor a t a neutron f l u x o f ^2.5 x 101 5 

neutrons cm~2sec - 1 . The ta rge ts were enr iched (95.74%) s tab le r Sn 

vary ing in weight from 10 to 73 mg, and the i r r a d i a t i o n per iods var ied 

from 2 t o 14 days. The 117mSn product ion y i e l d s are cons is ten t w i th an 

e f f e c t i v e cross sect ion (a) o f 13.1 m i l l i b a r n s and f o l l o w the r a d i o -

isotope product ion equation A = N <f> CT (1 - where A i s the 

a c t i v i t y , N i s the number o f t a r g e t atoms, $ i s the neutron f l u x , a i s 

the neutron cross sec t i on , A i s the decay constant o f the rad ionuc l i de 

produced, and t i s the i r r a d i a t i o n t ime. This equation holds f o r cases 

i n which the number o f t a rge t atoms does not decrease s i g n i f i c a n t l y and 

the rad ionuc l i de product disappears p r i m a r i l y by r a d i o a c t i v e decay 

processes. We can conclude the 117wSn does not have a s i g n i f i c a n t neu-

t r o n capture cross sect ion and t h a t t a r g e t s e l f - s h i e l d i n g i s not a 

s i g n i f i c a n t f a c t o r . The maximum s p e c i f i c a c t i v i t y o f 117mSn which we 

can achieve is ca lcu la ted t o be ^ . 4 mCi/mg. in excess o f 140 days of 

i r r a d i a t i o n would be requ i red to reach the maximum value [where 

(1 - e " x t ) ->1 as t + » ] . 

In the l a s t qua r t e r l y r epo r t i n t h i s ser ies (ORNL/TM-6639), we 

descr ibed the development o f a microscale system f o r the prepara t ion o f 
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1 1 7 mSn-labeled t i n t e t r a c h l o r i d e ( 1 1 7 wSnCl : + ) . Our i n t e r e s t i n the 

preparat ion of 1 1 7 mSn- labeled radiopharmaceuticals was s t imula ted be-

cause of the a t t r a c t i v e p roper t ies of the rad ionuc l i de : (1) emission 

o f a s ing le 158 keV y-photon in 87% abundance, (2) a 14-day physical 

h a l f - l i f e , (3) inexpensive reac tor product ion [ 1 1 6 S n ( n , y ) 1 1 7 m S n ] , and 

(4) the low expense o f the 116Sn ta rge t mater ia l ($0.35/mg). These 

proper t ies coupled w i t h the v e r s a t i l i t y of organot in chemistry and the 

s t a b i l i t y of many organot in compounds suggested tha t an e x c i t i n g ar ray 

o f t i s s u e - s p e c i f i c 1 1 7 wSn- labe led agents could be prepared and tha t the 

synthesis of model agents should be explored. As an i n i t i a l member o f 

t h i s po ten t ia l new c lass o f radiopharmaceut ica ls , we have chosen 1 1 U n -

labeled 12,12-dimethyl-12-stannahexadecanoic ac id . This compound was 

p e r f e c t l y t a i l o r e d f o r our development e f f o r t s since the prepara t ion 

o f the unlabeled f a t t y acid had been prev ious ly reported (S. B. Andrews, 

et al.a Bioch-imiaa et B-iophysioa Acta, 506, 1-17, 1978). In addition, 

the t i n f a t t y acid was incorporated i n t o the membrane l i p i d s o f Aohole-

plasma laidawii^ i n d i c a t i n g tha t such a compound was me tabo l i ca l l y 

a c t i v e . The p o s s i b i l i t y was considered tha t perhaps the t i n f a t t y ac id 

would also be metabo l i ca l l y ac t i ve i n mammalian systems, tha t i t would 

be concentrated by the myocardium and tha t the 1 1 7 mSn-labeled compound 

could there fo re be used fo r heart imaging. The a v a i l a b i l i t y o f the 

microscale procedure f o r the synthesis o f 1177"SnCli+ has made poss ib le 

the synthesis o f 117OTSn-labeled 12,12-dimethyl-12-stannahexadecanoic 

ac id . The preparat ion o f t h i s compound i s shown below. The 117mSn 

rad ionuc l ide i s denoted as *Sn. 
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*Sn + Cl2 *SnCli+ + Me^Sn Me3*Sn-Cl + BuLi — > Me3Bu*Sn + 

Br2 Me2Bu*Sn-Br + LiAlH^ - > Me2Bu*Sn-H + CH2=CH-(CH2)8-CC0Me 

Me2Bu*Sn-(CH2)10-COOMe Me2Bu*Sn(CH2)i0-COOH 

The 117mSnCl i t was reacted w i th three molar equivalents of commercially 

ava i lab le Mei+Sn to g ive , via the comproportionation reac t ion , the 

t r i m e t h y l t i n ch lor ide (Me3*Sn-Cl). Following subsequent a l k y l a t i on 

wi th n-buty l l i t h i u m and methyl cleavage w i th one equivalent of bromine, 

the resu l t i ng dimethyl buty l t i n bromide was reduced to give the t i n 

hydride (Me2Bu*Sn-H). The hydride added in the expected Markownikoff 

fashion across 'the terminal o l e f i n i c moiety of methyl-10-undecenoate 

to give the 1 1 7 mSn-labeled f a t t y acid methyl es te r . A va r ie t y o f 

absorpt ive column chromatographic systems were attempted f o r optimal 

p u r i f i c a t i o n of the radiolabeled methyl este^ and 60-200 mesh neutral 

s i l i c i c acid was found to be an e f f i c i e n t system. The p u r i f i e d product 

showed only one rad ioact ive spot when analyzed by t h i n - l a y e r rad io -

chromatography analysis which co-chromatographed wi th methyl-12,12-

dimethyl-12-stannahexadecanoate. Mass spectral analysis o f t h i s 

product, however, ind icated an approximate 1:1 mixture of the methyl 

esters of 12,12-di!iiethyl-12-stannahexadecanoate and 12-meth.*-12-buty l -

12-stannahexadecanoate. These resu l ts ind ica te tha t the react ion d id 

not proceed as smoothly as was an t i c ipa ted , and tha t an a lky!-metal 

exchange had probably occurred. This react ion i s present ly being 

studied in more d e t a i l . 

The radiolabeled methyl ester was converted to the f ree acid by 



8 

basic hydro lys is and complexed to 6% bovine serum albumin so lu t i on 

and then administered in t ravenous ly to female r a t s . The t i ssue d i s t r i -

but ion r e s u l t s (F ig . 1) i nd i ca te t ha t r a d i o a c t i v i t y was not spec i f -

i c a l l y l o c a l i z e d i n the hear t t i s s u e . The important r e s u l t s of these 

s tud ies , however, is our demonstrat ion t h a t a b i o l o g i c a l l y important 

molecule can be rad io labe led w i th 1 1 7 mSn. Studies are now being 

i n i t i a t e d to determine the e f f e c t s of t o t a l chain leng th and the 

pos i t i on o f the t i n hetero'.tom on the heart uptake o f 1 1 7 w Sn- labe led 

f a t t y ac ids . 

ORNL-DWG 79 -9457 

Sn-I l7m-Labeled 

l2,l2-DimethyH2-Stannahexadecanoic Acid 

4 
<u 
in v> -a 

P 3 

E <s> p 
a> co o 

Q I 

Fig. 1. Tissue d i s t r i b u t i o n o f r a d i o a c t i v i t y f o l l o w i n g admin i s t ra t i on 
o f 117mSn-labeled 12,12-dimethyl-12-stannahexadecanoic ac id . 

Time After Injection (Min.) 
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TELLURIUM 123-

,r. F. Knit; ; j and rl. R. Ambror,.? 

Our b io log ica l studies wi th 123>?;Te-l abel ed 9-tel luraheptadecanoic 

acid have continued. The resu l ts of t i ssue d i s t r i b u t i o n experiments 

described in ORNL/TM-6638 indicated the pronounced heart uptake of t h i s 

" i sos te re" of o le ic ac id , suggesting tha t 1 2 3 mTe-labeled 9 - t e l l u r a -

heptadecanoic acid or s im i la r compounds may represent a new class of 

potent ia l myocardial imaging agents. We have now successful ly imaged 

ra t hearts wi th a small-animal r e c t i l i n e a r scanner fo l low ing i n j e c t i o n 

of t h i s nev. agent (Fig. 2) . The f i r s t scan of the r a t was i n i t i a t e d 

10 min a f t e r i n j e c t i o n , and the heart appears as a hot spot above the 

l i v e r mass. A f te r 1 h r , the animal was sac r i f i ced and the l i v e r removed 

fo r the second scan where the heart is c l ea r l y v i s i b l e . No other areas 

of concentrat ion of r a d i o a c t i v i t y are observed in any other region of 

ORML PHOTO 0959-79 

Liver Mass 

Intact Animal 

Heart 

Liver Removed 
Fig. 2. Rec t i l inear scan of a female r a t a f t e r admin is t ra t ion of 

50 pCi of 1 2 3 mTe-labeled 9-tel luraheptadecanoic ac id . 
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the animal carcass. In a p a r a l l e l experiment, the animal was s a c r i f i c e d 

a f t e r the i n i t i a l scan and the heart removed and immediately perfused 

w i th sa l ine t o remove a l l o f the blood from the cardiac chambers. The 

excised heart was scanned and showed an i d e n t i c a l image to t h a t observed 

in the scan o f the i n t a c t animal. These resu l t s conf i rm the t i ssue 

d i s t r i b u t i o n and preceding scanning data and demonstrate t ha t the 

r a d i o a c t i v i t y was present p r i m a r i l y in the heart muscle and not i n the 

blood pooled w i t h i n the cardiac chambers. A ra ther i n t r i g u i n g r e s u l t 

o f our s tudies i s the much longer residence time o f the 1 2 3 mTe- labeled 

f a t t y acids i n the heart t i ssue compared to the rap id clearance of 

a lkanolc acids such as pa lm i t i c ac id . These data may i nd i ca te t ha t 

the 12377rTe-labeled agents are e f f i c i e n t l y ext racted by the myocardium 

and trapped i n some storage form which i s not f u r t h e r metabol ized. 

Even i f e -ox ida t ion o f these unusual f a t t y acids were i n i t i a t e d , i t 

would seem improbable t ha t t h i s ca tabo l i c process could proceed any 

f u r t h e r than the immediate v i c i n i t y o f the t e l l u r i u m heteroatom. 

Unfor tuna te ly , more recent longer term t i ssue d i s t r i b u t i o n studies 

have demonstrated the t o x i c i t y o f the t e l l u r o f a t t y ac ids . This t o x -

i c i t y i s manifested by blood in the ur ine and i n some cases the 

animals have died w i t h i n two days a f t e r i n j e c t i o n . The 1 2 3 mTe- labeled 

agents t ha t have been studied have s p e c i f i c a c t i v i t i e s i n the region o f 

10-20 mCi/mmole. We are now i n i t i a t i n g more de ta i l ed t o x i c i t y t es t s 

t o study f u r t h e r t h i s problem. The apparent t o x i c i t y can poss ib ly be 

overcome by using high s p e c i f i c a c t i v i t y m a t e r i a l , and we are now 

p a r t i c u l a r l y i n te res ted i n the 75Se-labe1ed f a t t y acids where much 

higher s p e c i f i c a c t i v i t i e s can be prepared. The po ten t i a l use o f 
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7 3Se-labeled f a t t y acids f o r pos i t ron emission tomography of the 

heart i s i n t r i g u i n g . 

As a r e s u l t o f the apparent greater s t a b i l i t y o f the methyl esters 

of the (a lky l t e l l u r o ) - s u b s t i t u t e d f a t t y ac ids , we also performed 

t i ssue d i s t r i b u t i o n experiments in ra ts w i th 1 2 3 mTe- labeled methyl 

9- te l luraheptadecanoate. The resu l t s c f these studies are i l l u s t r a t e d 

i n F ig . 3 and demonstrate only marginal uptake o f r a d i o a c t i v i t y i n 

heart t i ssue fo l l ow ing intravenous admin is t ra t ion o f t h i s compound. 

ORNL-DWG 79-9458 

Te-I23m-Labeled Methyl 
9-Telluraheptadecanoate Ester 

Time After Injection 

Fig . 3. Tissue d i s t r i b u t i o n o f r a d i o a c t i v i t y f o l l ow ing adminis-
t r a t i o n of 1 2 3 mTe-labeled methyl -9- te l luraheptadecanoate. 
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RECTILINEAR SCANNING SYSTEM 

D. V. Woo 

k r e c t i l i n e a r scanner i n t e r f a c e d to a dedicated PDP-8E computer 

( D i g i t a l Equipment Corpora t ion) was r e c e n t l y i n s t a l l e d w i t h i n the 

f a c i l i t i e s o f the Nuclear Medicine Technology Group. This scanning 

system was developed by P. R. Bel l and enables scans to be obta ined 

w i t h small animals a f t e r a d m i n i s t r a t i o n o f rad iopharmaceut ica ls . The 

computer u t i l i z e s the Oak Ridge Imaging System (ORIS; 0P.NL/TM-5875/V2) 

sof tware package f o r image enhancement. A number o f r a t scans performed 

dur ing t h i s quar te r have r e s u l t e d i n the c l e a r d e l i n e a t i o n o f var ious 

t a r g e t organs. In p a r t i c u l a r , we have demonstrated s i g n i f i c a n t myo-

c a r d i a l uptake of var ious 1 2 3 m Te- labe led f a t t y ac id analogs (vide ante). 

Q u a n t i t a t i o n o f the r a d i o a c t i v i t y w i t h i n the hear t t i s s u e was obta ined 

by i n t e g r a t i o n o f the hear t area o f sequent ia l scans a f t e r a d m i n i s t r a t i o n 

o f 1 2 3 w Te-9 - te l l u rahep tadecano ic a c i d . The r e l a t i v e i n t e g r a l data 

c l o s e l y p a r a l l e l data obta ined from invas i ve b i o d i s t r i b u t i o n s tud ies 

w i t h the same agent . These s tud ies demonstrate the usefu lness o f t h i s 

i ns t rumen ta t i on to non invas i ve l y o b t a i n sequent ia l concen t ra t i on 

l e v e l s o f rad iopharmaceut ica ls and o the r r ad i o l abe led agents . These 

data can be used to develop s u i t a b l e k i n e t i c models t h a t a l l u d e t o 

ac tua l phys io l og i ca l events occu r r i ng w i t h i n a g iven organ. These 

techniques can a lso be used t o determine the r e l a t i v e b i o a v a i l a b i l i t y 

o f a given rad iopharmaceu t i ca l . F i n a l l y , opera t iona l procedures f o r 

the scanner and computer have been condensed du r ing t h i s qua r t e r from 

more d e t a i l e d documentation i n order t h a t r o u t i n e scans can be performed 

e a s i l y by a t r a i n e d t e c h n i c i a n . 
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DIFFUSION CHAMBER ASSAr, SYSTEM 

K. R. Ambrose 

The d i f f u s i o n chamber assay technique described in ORNL/TM-6639 

was used to i nves t i ga te f u r t h e r the in vivo ant i tumor e f f e c t s of cy -

clophosphamide (CP) and c i s -d ich lo rod iamminep la t inum( I I ) (cis-DDP). 

Dose-response s tud ies of the two agents were performed in order (1) to 

determine appropr ia te doses to use in f u t u re combination?-! drug s tud ies 

and (2) to f u r t h e r charac te r i ze the chamber technique as an assay f o r 

cy to tox i c or growth i n h i b i t o r y e f f e c t s o f drugs. D i f f u s i o n chambers 

conta in ing KB (human carcinoma) t a rge t c e l l s were implanted i n to the 

per i tonea l cav i t y of Fischer s t r a i n r a t s . One day l a t e r , the ra ts were 

i n j ec ted w i th d i f f e r e n t doses o f e i t h e r CP, ais-DDP or s a l i n e . Chambers 

were removed 48 hr a f t e r i n j e c t i o n , and the c e l l s w i t h i n the chambers 

were counted m ic roscop ica l l y using t rypan blue dye to es tab l i sh c e l l 

v i a b i l i t y . Because o f the t ime requ i red f o r microscopic c e l l enumer-

a t i o n , experiments were l i m i t e d to 5 groups (4 t e s t + c o n t r o l ) w i th 10 

chambers per group. The s t a t i s t i c a l s i gn i f i cance o f the d i f f e rences 

between the mean c e l l counts i n each group was analyzed by the Wilcoxon 

two-sample t e s t , a simple nonparametric s t a t i s t i c a l t e s t . 

The r e s u l t s o f fou r dose-response studies using CP or <r£s-DDP are 

shown in Tables 2 and 3. In general a decreased dosage o f drugs resu l ted 

in decreased i n h i b i t i o n o f tumor c e l l growth. With the exception o f 

t e s t groups 5 and 10 mg CP/kg, ana lys is o f the mean c e l l counts by the 

Wilcoxon t e s t showed a l l t e s t groups to be s i g n i f i c a n t l y d i f f e r e n t from 

the con t ro l groups a t the 95% confidence leve l (most were s i g n i f i c a n t 

at the 99.9% conf idence l e v e l ) . The m a j o r i t y of t e s t dose groups a lso 
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d i f f e r e d s i g n i f i c a n t l y from t h e i r neighboring dose leve ls a t the 95% 

confidence l e v e l . The r e p r o d u c i b i l i t y o f the d i f f u s i o n chamber assay 

can be seen in the over lap o f data points i n experiments shown in 

Tables 2 and 3 and in other studies where s i m i l a r dosages were used. 

Table 2. I n h i b i t i o n o f KB tumor c e l l growth i n implanted d i f f u s i o n 
chambers a f t e r i n j e c t i o n o f cyclophosphamide (CP) 

I n h i b i t i o n o f c e l l growtha% 

Dosage of CP (mg/kg) Experiment 18-78 Experiment 27-78 

75 89 
50 83 83 
25 70 70 
10 11 

5 10 

aPercent i n h i b i t i o n c e l l growth = (1 - mean No. c e l l s i n t es t 
group/mean No. c e l l s i n con t ro l group x 100). 

Table 3. I n h i b i t i o n o f KB tumor c e l l growth i n implanted 
d i f f u s i o n chambers a f t e r i n j e c t i o n o f c i s - d i c h l o r o -

diammineplat inum(I I ) (cts-DDP) 

I n h i b i t i o n o f c e l l growtha% 

Dosage o f cis-DDP (mg/kg) Experiment 25-78 Experiment 31-78 

8.00 98 
4.00 95 
2.00 93 
1.00 87 88 
0.75 78 
0.50 79 
0.25 45 

aPercent i n h i b i t i o n c e l l growth = (1 - mean No. c e l l s i n t e s t 
group/mean No. c e l l s i n con t ro l group x 100). 
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Our goal was to determine a dose of each agent w i t h i n the chosen 

dose ranges tha t would r e s u l t i n 25-45% tumor c e l l growth i n h i b i t i o n . 

These values are required f o r use in studies to detect possib le syner-

g i s t i c ant i tumor e f f ec t s o f c?'s-DDP and CP. In the CP dose-response 

experiments, t h i s dose leve l was not exper imental ly determined. A 

value of 20 mg/kg can be i n t e r p o l a t e d , however, from the data shown 

in Table 2. Our projected studies f o r the next quar ter include 

combined use o f CP and eis-DDP. 

OTHER NUCLEAR MEDICINE TECHNOLOGY GROUP ACTIVITIES 

Six shipments of l+3K were made to the Un ive rs i t y o f Miss iss ipp i 

f o r coronary disease s tud ies . Two shipments were made to the V. A. 

Center, Wood, Wisconsin f o r study of uptake in the hearts o f stressed 

r a t s . One shipment was made to the National I n s t i t u t e f o r Environmental 

Health. 

F. F. Knapp, J r . , and D. V. Woo attended the 19th Annual Meeting 

of the Southeastern Chapter o f the Society o f Nuclear Medicine at 

Birmingham, Alabama, on November 1 -3 . On December 7 -8 , F. F. Knapp, J r . , 

attended the Department o f Energy Nuclear Medicine Contractors Meeting 

a t Albuquerque, New Mexico. 

V i s i t o r s f o r t h i s per iod included Professor A. Tobias from the 

Chemistry Department at Purdue Un ivers i ty who v i s i t e d the Nuclear 

Medicine Technology Group on November 18 to discuss general aspects 

of the nuclear medicine research program. On November 19, Dr. P. Hyde 
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from the Biochemistry Department a t Louisiana State Un i ve r s i t y Medical 

School v i s i t e d to discuss the po ten t i a l use o f 1 2 3 mTe- labe led s te ro ids 

f o r adrenal imaging. Extensive discussions were held w i t h Dr. P. J . 

Douglas from the Amersham Corporat ion on November 30 concerning the 

development o f t i ssue s p e c i f i c 1 2 3 mTe-1abeled agents. Dr. A. H. W. Nias 

from the St . Thomas Medical School, London, England, v i s i t e d on 

November 13-14 to discuss es tab l i sh i ng a Medical Cooperative Program 

to i nves t iga te the phsrmacokinetic p roper t ies o f novel 1 9 5 m Pt - l abe led 

ant i tumor agents. In a d d i t i o n , a Radiat ion Biology Class from the 

Un ive rs i t y of Tennessee v i s t i e d the f a c i l i t i e s on November 8. On 

November 7 a group o f physic ians and techn ic ians a t tend ing an ORAU 

"Medical Planning and Care i n Radiat ion Accidents" c lass v i s i t e d the 

f a c i l i t i e s , and on December 8 , a group o f students from a "Rad ia t ion : 

I t s Product ion, Uses, and Dangers" c lass a t Hiram College i n Ohio 

toured the area. 
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