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A, Metabolic Studies of P1u"r;Oaiua and All ied  Matorials 

kcretory otudiee on the hmm subJect who received 5&t=;mo 
cd Plutonium containing P&%, have bem completed throwh the  U7th  
day, following the ulministrution of thi8 Iriirtwial by iatrkvenous injcc- 
tion, The average hte of eUmincrtion k s  ehom no sienificbnt change for 
the pas t  two montha,  the average vctlue being ofthe order of .005 percent 
per day with the  kidneys acting as the chief chtlnnel of elimination, 
Prelhinaxy inhd.at.&on studies in sun, using en active smoke containing 
the 81. hour Z&9, have been Successfi l ly c&ylated. The purj~ose of this 
experchent WQS to drtterrhe the degreo of retention by the lungs i n  man, 
of a very finedy dvldad act ive smoke suspended in airo 
this axperiment indioate that almost 100 percent of the inhaled activity 
1s retained within the lungs M d  the upper robpiFatory tracto k p p o x -  
h t a l y  tm-thirda of the active m;rtedal is presumd to have been 
entrapped in the lunge and the ranfihhg third wau deposited w i t h i n  the 
upper respiratory trmt from which it vws mxnovad in three 
ciliary ataono Conparable studiee dcae with rnta, using 
that  the t o t a l  retention by the sdnal  was Bppro~mstaly e w t y  percent 
and thst only om-fifth of the activity o & b d 3 y  inhaled was deposited 
within the lungs, the reminder m a  entrapped in the  upper resplratozy 
tract and excreted by wag of the digestive tract w i t h b  the three day 
interval, 
a8 the long-term amoka and sprsy exparbents are being conthued, 

Ths results of 

3 y  Z o m d  

The r8dioautographio and decontamination studies, as w e n  

B, The estimated expense for October 19k5 is $6,866,00 as 
compared to $6,20OeO0 for Sepfanbet, Personnel decreased from 22 to 20,, 
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3.34 2506 2905 

a 0 2  10,9 12.6 ~ 

57.2 lc36 9 50.A 

It CBO be seen nDa these reeults that in thrt case of the htrman, 
ths momt ot act ivi ty  retained a t  tkm end of three days uas approx~&&y 
three tdna  tho mount ibund in rate ut the 8- tiob Interval, 
BpCe would 8ppear to be r e p e n t e d  to a large degFse'hg the fact tht in 
the came of m, terJ little activ5tq mas elehsled and a d y  32% af the t o t a l  
0s k b h d  8 a d t y  w8s oxcwtedo Pbe mmnt excreted i n  the hwaa expetri- 
nrsmt #B. a p p r P ~ c m t e 2 ~  three-fifths of that oorwrved in the ratso F'rora Wrr 
~.)rp tontat%vu p r e l b d m q  human oxpcrr3ment, it would a p s r  that iron two 
t0 three tlabw tta puh~nay retention takes p h c e , h  man 8s compercrd hdth 
the rat, 
Wollchhl tree or both a n a s  were aLnost cu.qd.etely cleared O L Z  of activity 
b3 the end of the  third clap. It i s  known fro4 radioautographic studies  in 
rats tbt #L is the case and tha very rapid dewcam in excretory rats in 
WVI after the third day w g e s t e  that this assumption is valid for t h e  human, 
It is of ir.terest to mention the f a a t  thzt the rewlte obtained fmn rate 
US& the Z& e&roke produced by the high voltage eIeatr%c spark are ahost  

This dVfer-  

This  hypotherrls L L S S U ~ E  that the up-oer reapiratory traot and 
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ident i ca l  to t t re  reaulta obtained usim the PuC$ smoke which was produced 
by Lurnie Phxtonium mctal w i t h  ti cubon u c  optratin,; at Uc' mlt8 and 
the ha@(Ro3)2 sprays, Future experimezrts using human subjects w i t h  t h i s  
:short-lived ractioactive isotope of Zirconium are p l k m d  for t h t  ntkr future ,  
It ~hould be mentioned in passing that the total mount of sct iv i ty  inhaled 
is of the order of one-hrilf microcurie and that no dctectablt amounts of 
long-lived activity u e  produced in tNs type of prepration of Zr84', 
conclude, it would appear rasonable to aeame Wt from f i f t y  to sevenw- 
f ive  percent of all active mteritd., when inhaled as a finely divided smoke 
or a spray, w i l l  be deposited in the lungs in man. These fieures are roughly 
en, to three times higher than ha3 been observed in the case of rats in k r g e  
series of qeriorents, us- different types b f  smokes and sprays, 
of Zfi9 absorbed through the lungs and deposited in the skeleton at the three 
day interval in the rats m s  small and it is assumed a miuparable effect took 
place in the human stua, 

To 

The amout3 

3. Decontanimtion Studies 

During the past m a t h ,  the entire effort of the Decont+n- 
e bat ion Sectiori, incluiing Hias Axeln>dvs radioautographic work, has been 

devoted to securing additional i n f r m a % t i o n  on the problem of overlayering 
of Plutonium in  bone, 
now in pmgrrrss will be carried t o  the p o i d  where there Will ,  be iirform- 
ative d;rta available. 

It w i l l  bo amther month before the exprimnts 

be Radio-Chemical Isolation 

A s8m?le of $b (108 day) wad isolated dt!!out carrier 
from Sr metal which had been bombarded with 22 MEV deuterons. The yield 
calcuhted to the tlmc cf bmbardment olas 1.Lp per nicro-a,tpere hour> 

A sample af 2 89 (81 hour) was prepared by a deuteron 
bonbardutent on P2030 The Zr 89 was i so lated without carrier and in an 
especially Mgh state of purity since it was to be used in human M l a t i c n  
eqerimenta. The activity 
than W08% of the total activity, The yield was 7 5 , ~  per IPicro-alqere 

In bath the @and preparations, t h e  yield with 

t o  ~&39 was fcruni to constitute not less 

hOW at  th6 t h  Of b-daent, 

22 &V deutsrons -as a2prodnrately tm tines that previously obtained 
w i t h  16 Wv dsutemns. 

The U r a n i u m  fraction uas isolbted f r o m  a Thorium pltte 
lrhich had received a bombardmnt of abut 5,CoO micro-ampere hours of 
22 JUT deUt8rOnis. Due to the high activity of the target it was necessitry 
to perform the isold on at C tan Laboratories, The quantity o U r a n i u m  
isatopes (largely LIZ3' and Ue recovered amounted to 1.7 x 10' alpha 
counts +r minute. 

Plant samples were collected at tm loca t ions  along i'hiteoak 
Creek which curies the wastea from C l h t o n  Laboratories. 
will be exaninsd for alpha and beta activityo 

These samples 



6 ,  Protoactinium Studha  

The results of the 4 and 17 day intmmuscu3.w and a 7 day 
oral s t u q  of tho jakibollc pro.nttrti88 of potoactinfum ts8 presented 
h Tsbles V and VI, Pa233 ws prepared by the 60" Cyclotron f m m  the 
d-2n rsllctior, on Thorium cnd I s o b t e d  free frw any carriers, The 
pa233 m s  aaainistered QB a solution in ~ ~ 0 3  at ~h 1,9 t o  which enough 
NBcl hcrd been added to make the solution isotonic, The 3, Y. data presented 
M o w  has been corrected for the unabsorbed material left at the  site 
of injection, Xt can be seen that all ofthe soft tissues accumulate 
this substance ti? a sigdficrnt degree and that the concantration in 
the spleen, kidney, and bone wewe the hiC;h#t, The distribution 2nd 
sxcrotory pattern of Protoactidma 5.n the rat fs quite 8- to the 
4nst+lic praperties of Columbium M c h  it also reaembles i n  its chemical 
properties. 
Go 1,. t r t c t  of .25% of the admfnistsred doa& 

wp'.p 

The oral exparimants s 'med  an apparent absorption front the f 

The Distribution of Currier-Ekee Protoactinium (Pa 2-3 > ) 
FoUowIng I,  Ne Actahistr8tion t o  Rats 
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ntr for the wnth includad the alpha partie e bombarcbent of 
Thori- and lead; the deutoron b0:cbwbnt of 1pp. 237 and protosrctbhm 
for ha Seabow at Chicago, the deuteron bmbardaent of Uraniwt for Or .  S t m e  
at Chicago, the deuteron buubnrchent af Berplllunr for Dr. J. I!. hmmce a t  
Berkeley and souke s'peial runs with P D. C, ion source arc for ?mf. E, 0, 
hmence &t fkrkebp, BodxwWnts planned for the next trno months include the 

and deuteron banbarcbaonts of Ug, ks3?, and 9ggio The interceptor t u g a t  is 
in current use, so 3n many iaatmcos, tm Der-nta can be conducted at the 
s&rpd time* 

alpha particle b a a b b e n t  of R 37 toactlni h239, u q  u235, and 9 5 2 4  
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Distribution 0iE;ffoz-t for the Yonth of September 

R.ohlcm H o e  T i t l e  Approx, Ho, % Effort % Oi Effort 
hployeea Septerpber Distribution 
per Problem E s t b t e  far 

N O V O  oct. 



The Octohr  cs t i .Lte :  

Following is a tam-month budget  c s h t e  for Novuaber and 
December 19b5: 

Payroll 
Overhead 
Expense and Xquipentl 

Total 

There were 20 eaployees or4 the payroll at October 31, in the 
f o l l a  clcssifications: 

Executive 
Laboratory Tecbnicius 
Jr . Litbor;tw;r Technicims 
Sr . Laboratory Tech: ciar.3 
Secretary 
Cbrk  
Physiolof$zt, P-1 

n P-3  
$1 P-d 

L\ioch6-dst, P-1 
n P-3 
n P-b 

Biologist, P-2 
Chemist, P-4 
Janitor 

Tota l  

1 
3 
2 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
2 
1 

20 

- 



ESTUATED STATUS OF N D p 4 *  
ON OCTOBER 31. 19L5 PRIVACY ACT MATERIAL REMOVED 

Overhead: 

kgpropr ia ti on 34,75&00 
Overhead to Septethi- 30 
October owerhmd 

Expenas and Eauipaent: 

Eermeth Riest ley 
Business &iQer 
Radiirtion Labratory 

KP:d 
cc: k,, J o  G, ElamLLton (2) 


