
7 15868 

.--' 

Joseph C. k d l t o n ,  M. u, 

BEST COPY AVAllABLE 



The soil  and p h t  studies have bcen concluded for the present 
;zid a final report i s  b e k g  prepared, 
'xing contfnued, A special 88x4 
A method for tho isoXation of Pa'33 free from fission products, uranium, and 
..;:mduxa is bc- dcveloped, 

The long tern aerosol studies are 
of smoke studies appear in a separate reporb, 

B, OF PRODUCT 

The retent3.h of PTUtonium by the lungs of rats expod t o  
af the asiC;b 

The behavior of both Plutonium and fission prod- 

Che l?llhalatim of F + Q  $@ces p1&8 found to be appmxdmately 
a l l y  inhsled activity, 256 days after expo-, The rate of e l idru t ion  of 
'che retained activity h the 1unp;s at the end of this months h t e d  m s  
approximately 0.5% per day. 
ucts f o l l o m  3nhSlatian of PIJ% anboks cdtaining fission produd was found 
b be vey  similar 64 days after exposure. 

A patient suffering from carcinoma of the stomach, received, 
ction, apprdnatdy 5 4 g n s  of pllctonium as q(q) 

enriched irrtramnousP$~ with so that the activity ma equivalent to 50qw of Pu2 , 
Four daya later, as a result of surgery, apecimsne of bone, spleen, tunor, 

amentun, and skin m m  obtained, The distribubion pattern of them tissues 
mi- very aimiliar to that observed in rats. 
withln the bone was present 3.n the trabecular porbbn of the mamow. 
pate of urine eUdnation was low faUhg blow 0.1 percent per day at the 

54 

The highest degree of depositian 
The 

end of l 6  days. 

A new method for the relatively raptd analgois of hr,m 
spechns of ur? and feces has becn developed, whereby it foould be possible 
t o  detect 5 x 10- @rm of plutoniun in each clap output of u r h e  or feces, 
A detailed descript 2 m of thia'msthod 18 being forPanrded t o  the agprop*te 
m i 8 8  20 a Op8mtw areSS0 

C, &P CYCKYEiOIl A C T X I T L S ,  BEZEEX , CAL;ZFORETIA 

The Qrcbtron operated extremdy weu during the month of hne 
3.945, For appiropdmately 80 percent of the th ,  the inetnmrent was in effective 

re'hours of alpha opraticm. %I!?-= Baabardmsnta for the month included 7S.6 - partiulea Uranba nrstal, 70,8 ndclcosmpere hcIRps on U and 51.8 mfcrompere 
0 ho~rs on u 8 5. u three -nts were for DI-. ~lenn T, aaborg at the 
-a mtallurgical Project 2z.l chicago, 

hibardments of Thorium and Urani  

rmd alpha particle bcmbardmnt of Chromium for the production of Pe55 and Fe59. 
A%ternpts BFB being made to develop a new tJrpe &on 80mce and t o  evaluate the 
&pssibUitg of tk,e production of 100 1XZV BeryUm ions and 125 FIEV carbon iom, 

$6,105.00 for Hay. Personnel increased frm 19 t o  P. 

-0 
--.1 Bodwdmenta planned for the next two mnths fnclude deutftron 

ction of a233 aad m239 rospcct- 
deuteron -nt of u23 3 and for ""3"" aZ3 , deuteron -at ~f manes6 

- D, The estimated expnse for JMe 1.45 %e1'$5,950,00 as compred t o  





"he Tercent Excretion of Iietained Plutonium From tEacr Rata 
at the Indicated m7.e Iritervals, 

mtal Percent 
here t?-on Lung Excreted 

P e r  DaP A e t i V i L y k  Per Day - Day 

+Indicated as the average n w h r  0.' cmnts Fer sec:m-i 
for t;?e two animals, 

The three :lost SigniZicant fmts t o  Le noted i . ~  Ciis  ex;cri- 
mant are as follows: First, a very significant a m c u r i t  of .,he ori,u-&ly 
i n h a l e d  PU02 is retained by the lungs dtar e i g h t  am2 one-llitlf i;.;nths in 
ti:$ rate Secmd, there i s  only a very slight degree or Fosorption fmm the 
lungs, i 7 i th  deposition in other tissues, mird, a very jicnificant rate of 
l s ss  of raterial frcu t!,e lungs continued at a diLiinishIAg ra te  for the 
256 day interval. "ore precize evaluatLon of We valuer for lung mtention 
and rates of excretion at t h i s  prolonged interval will >e available laker, 
Hxmrer, I doubt if tk;s present figures fc r  the rat r&!L have to b e  revised 
at t % t  t i m  by . m e  t han  a factor of t n o ,  

The results are nay available f * w  a group of tbme raLs 
sacrificed 
irradiated plutonium rs3tal and the salier,t facts are wmarized in the 
follod.ing table. 

days fnlloidng expxmre t o  PUO2 smoke ,tre?ared fra. neutron 

The distribution of  Plutonium and Lnn.:-lived Fission Froducts in 
the .;ame Rats 64 ilays after Exposure r,o PUG2 Srr.oke krepar-ed fr?!: 
Netatran Irradiated Plutonium Ektalu 
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It is interesting to ccvxtre these results with the corresamn- 
ing data for the 0, !+, and 16 day inte&als ~-!*~ich appear in the April 1945 
llontlity %port. %e hconsistenc:: appeprs in the rcl?tdvely loner slcelton 
valms at the  64 day fnterval  for f i s s ion  product depsitton, 
pattern is conststent m c i  the distribution of the t w o  t p s  of activc -%hcrM. 
remained quite sirdhr, 
day wre .2% for pl.uton5urn and 1.w~ for fission products of the corres- 
ponding -aterial  remaining in the bo&y at the end of the 64 day i n t c d ,  Tie 
pltttonfum excretion rate, at the sane interval, wns greater in the other 
experitncnis noted above. 
between the two types of active mtcrial but certain qwilitativc differences, 
such AS the p a t e r  dep-ee of absorption through the lungs, a d  mcre rapid 
excretion of the fission products am evident. 

Othenrise t h e  

1 Vie rates of excretion (c,iiefly 1~ activity) per 

Those figures in Tablc 111 indicate the shilaritg 

Longer term animals exposed to this type of PU% smoke are 
on hac! and mill be sacrificed at the appropriate intervals. 

lby 14, 1945, a hums- subject, suffering f r o m  a carcfnoma 
of the stamnch received approximtMy 5&gn of plutonhm as PuO (H9)2 by 
intravenous injection in a solution of isotonic N ~ C L  at I%4. & smpb 
of plutonium contained sufficient &38 to increaoe the s c i f ic  ectivity of 

later, tho patlent was operated upon and specinens of rib, spleen, tumor, 
anenturn, subcutaneous tissue, and skin were obtained. A t  the sam t h ,  a 
snmplo of blood waa also secured. 
a spechen of liver. The patient is a W year old  m;rle, mighs 58.1 kilogram, 
and is in good gene- mid condition, aside from the tumor. Au. excreta 
has k e n  collected at daily intervals since the time of injection of the 

the injected raterial. t o  the emwent of 50ygms of Pu2 F 9. Four days 

Unfortunatol~, the surgeon failed t o  secure 

plutonim, 

The content of plutonium in the dif"ercnt tissues in terms of 
percent of the addnistered dose 3,s given fn the following'tahle together 
w i t h  the excwtfon per day. I)ns to the sur-icdl procedure, the patient was 
on a verg restricted d ie t  with the r e a d .  that for ti-3 first two and one-half 
weeks, lfttle f e d  e l i ! b t i m  took ?lace. 
and blood were taken on the h i e  of these structures, represent- 1% and 
lo$ respectively of t h e  patients's might, The sample of rib vas carefully 
sl i t  open, the  marrow renomac; by gentle washing w€th normal saL5ne 2nd then 
the trabecular bone and endosteum m:'e 8cmped away frm the cortex. 
periosteum 918s likewise removed from the cortical bone and alL four components 
assayed for their plutonium content, 

The p r  srm content of dceleton 

The 

The relatively high content of plutonium in the sepamt d 
trabecular rrtsterw f m  the specimen of rib, which also contained tho endosLeEi1 
tissue, i s  correlated with the radioautographic studies in n n i d s .  It r U  
be recalled that bone radiwutomaphs showed the bulk of the pl.ut,cniun to be 
concentrated in the endosteal region and about t!ie trabecular bone. The 
relatively law values for cortical bone and periosteum 1ikewise foltow the 
pattern indicated by the mirnal stuf'ies. 
of the marrorp In man was surprising since no indication of this fact was ev- 
ident fm our animal studies, The possibility of entrap?& of plutonium 
in the colloidal state by the m o c y t i c  cella j,n the narrow is ruled out h 
o w  opinion for two reasons. 

However, the high plutonium content 

First ,  animal studies cione 
intravenous injection of aliquots 



m 
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1-9 days, 



3. Decantaminntion studies 

preliminarg results indicate that the technique of ovcrleyorhg 
the endoste?l redon of the bone by t h e  decalcificntion-calciic~tion cycle, 
described in M earlier report may be sucoessful. AdditiclJral dp-tn to either 
substanticte or deny this mst hopeful procedure IKU, Shortry be available. 

6. So33 Studies 

The tracer# soil, p h t ,  Srrslte, radioautogmphb and hnnnn 
studies arb t o  be continued for the nexk two nanths. 

1 0 9 9 8 0 0  



The 60" Cyclotron opernted extremely well durinE the mnth  or" June 
1945* For spproxhtely &I jercent of the t i m e ,  the i n s t r m n t  mas in 
effective operat im svhich is as high an eff ic iency as has ever been sutained 
for an i n t e r v a l  of me r;ont:.. 
aents,  .ziaintenance, etcetez'a, approx&TLately 60 hours xere l o s t  as 8 result  
of several grid filment shorts and raplacement of a cracked anode stand- 
off insulator  i n  tl.e south osc i l l a to r  tube. 

Cf the t i m e  off fo r  various repairs, :idjust- 

Gfic iency  f r - n  the point of vie.. of averaj-e bean c u r e n t v  obtained 
per horn w a s  a l s o  grxtifjringly hi&. 
exclusively 0. alpha &articles. 
bonlardment iias accoql ished at  an svtZrc,-e I a e a f  3.55 r?icrOirrigCre h.7UI.S 
per  hour. 
UOZ. inpt were obtained and on one aczasion, rJ8 obtained for  a kief  
interval,  a steady 5 r icroarrpre  cwren t  of W, !%V alpha particles. 
tine t:las s ~ e n t  during the I:.onth, with t he  assistance of l'r. John I*oom, in 
atterrpting t o  develop a f1P.I.G." type ion source. 
and t r i e d  and while tho resclts xere encouraging, further w o r 2  1s ;:et t o  
be done t efore i ts  appl icabi l i ty  t o  use in the cyc lot ron os 3n ion soume 
can be adequately ovalucited. 
doaxaj.:.iCrt t h c  use of tke hoked Tun;r,sten fil..zent as p a r t  of t k  i0n 
source sjrster.;. 
advmtages, two o f  the  i m s t  troublesom ones being f i r s t ,  on the iivern4?3, 
one hour pr  dajr is los t  i n  chan iny, the file;nents and !r&h~ the necessary 
adjustments and, seccnd, the e f f i c i e n c j  of the cyclotron varies zonsiderably 
7:iitkc t h e  a;e 01 the i ' i hLcn t  uken alpha particles are being US&- 

D u r i n g  tile e n t i r e  nmth, ce operated 
A total of 913.7 r d c r o & v r e  h a w s  of 

At times, steady LeLm currents LF t o  4 dcroanpcre hours at rm;;hly 

Sum 

"kc device 'rms b u i l t  

' h i s  tyr e of ion  saurce, if successful , ::.oJld 

The f i laaent  t y p  o f  ion s a r c e  has several serious d b -  

Som trouble w i t h  =cine from surges in the.- osc i l l a to r  rect i -  
fier ccxtinued, nhich is not o n l y  troublesom? fror.. the op:atiar.11 point of 
view but also significantly shortens the life of the rectifier tubes v!rich 
is a significant factor of expense. 
ly siir.-in;ted by placing a 70 ohm resfstance i n  ser ies  with thc O i i t F U t  O f  
tke mct i f i e r .  AFpcucirLtC?ly 1, to  6 X'; is Jissipatec! in this r e t i s t e r  but 
the greater stability of ape. ticn and ant ic iptod longer life of t2.e rec- 
t if j .er  tubes appcars t o  fa r  outweigh the tr i f l ing  lo s s  of power. 

This arci~y; cinditiun pcas alsost  corcplete- 

- 
0 alpha particles on U r a n i u ~ :  netal, W0R n i c r o z - p r e  hours ca U8-j8, and 51.8 
-0 rdcroampere harm on UB5. 
a T?;s Ui35 bor;lbmdincnt was 
Oc] 

foclbarchents fur t h e  rnonth included 73i1.6 dcroamFem_hcuro of  

All three coribardments were for Dr. 7lenn To 
SeaLorE a t  t h e  Yetallurgical iroject in V"nicago, 
dono on a new t y p  o f  tar , -e t  which makes it possible to effectiq'ely use the 
nost. intense portion of t k e  k e a ,  on L s p c i a l l y  designed asuntin;- 1;' os8 m a  
i s  approximately 10 percent of t h e  regular t y r e  tar -ets. l%is arrmge:..ent 
is o'riviously exwemely desirable a$enwer rare raterials to he 'oacbilrded 
in Lhe cyclotron a c h  as Th230, PaL31, U233, U234, U235, Npi37,  ant2 Pu239. 

- 
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T;?lon t h e  is a-milable, effort t r X  be directed towards f u r t h e r  
developmnt of the new t 'yp RP,I.G.ft ion source and to e d u a t i n g  the possi- 
b i l i t y  of t he  production of 3.0 IdEV Beryl l ium ions md 723 1.W Carl-on Ions, 
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This project con-hted t h e  ycsr 19U-1945 r i i t h  an estim:ed 
balance of approxlmatl.:r 32'7,OOO on fimd at June 30, 17rC5. Ex- 
pense during Juna ims Just under %,ocrO, e s t i x t e d  as follows: 

Papox- 3 3,800.00 
Overhead - 
Qmnse ,and Equipnent 1.200.00 

Total 

PoUow3ng I s  a bud@ e s t a t e  for J a y  and A m ,  1945: 

ssoO0oo 

m n s e  a d  Equipnent 8,000.00 
._ 

'potal Y 

P a p =  
Overhead 

Personnel on t h i s  project at June 30, 1745, includedt 

1 
2 
7 
5 
1 
1 
1 
1 
I 
1 

__I) 

1 

1094803 

I 

Total 21 



-2- JQ 6, 19rc5 
... 

cx) - A Balance. 2 2 . 5 7 5 .  . . . . . . . . . . . . . . . . . . . . . . . .  
Ebense- 77 

Appropriatfcn 76,450.00 
lkpenae t o  my 31 se,730;oo 
June expense 1,m.Oo 

59,930000 

, +. 

Balance 16,520.00 ....................... 

APPROVED 


