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quantitlee of polo;llum cna./or i t e  berfvatives. 
ordinary problems encountered in hboratorr ogeration8 (radiation 
aad toxicological h r r d s ) ,  the mora10 o f  tne permoanel i a  an 
iqortant factor t o  ba conridered, 
i n  thlr area, better morale dhould ba mainlaird because the person- 
nel *ill be cogpierurt of  the efforts bel% ?I&? t~ p 3 t 6 0 t  - 
f r o m  the tadia>iou and toxlcologlcal s ~ a u t r  effmtr. In the p 8 t  
our  people haw not bean sstisfhd with tolarencer baaed on other . 
than lndlrputsble experimental evidenae. %ah ev3dmce is & i a t  
n l l .  
fnvertigated. OnQ cmch long time studies can eatlefactorily settile 
the qwrt ion  uhether too much or toa Uttle mpbaslr 3~ being placed 
on protection fma tarllation baaarda. Finally, i t  l o  moat inadvisable 

materiala.  

In d c l i t i o n  t o  the 

I f  bIo?.o&cal research is done 

Both chronic &ad acute toricitp stud ies  amst be thomughly 

t 0  fi8k P S e i b h  C ~ 8 t * O n ~ f ~ t l O n  W i t h  ParfQC8 Other radiWtiT8 

Biological research v l th  polonium andfor  I t s  derivatiosr impliem 
a stud3 of the effectr upon th4 l iv ing  orga.lsm. 
rtructure and frzaction of the organism ae a whole and/or 02 i t 8  COD- 
ponent parte  in tha appetmtLy ne- anisal mast. be stuttieb as we11 
as the msporses oi the Sody when canourrent infection is present. 

The alteration of 

.. 

A tentative liet of eqerimentr that =e planned to be conducted 
dariw the 1949 fiscal, year i o  given below: 

A. Blologlcal  C r o u p  

1. Aante Toxicity Studies 

These stuCiea ax3 Inportant n c t  o ~ Z y  in observing the 
biologlcal effects fotloving large doses of various sub- 
steaceo bat l n  detsnu%nlng the lewl of b00ago t o  be used 
for chronic eqoanrs atudies. 

Occasionally, In oar production unit, people are in- 
a d v e r t e n t l y  srpocred to high conceutratloab of poloalum 
and plorrius compounds. Verg l i t t l e  clinlcal, hemeta- 
l o g i d ,  pathological, distrlbrrtion, and excretion data 
a r e  soailable coacemlag sffectr o f  poloniom on t€ruea 
peopb.  
e 4  fmm ouch eqerlments not only to beternrfoe the bio- 

threshold value l n  the hidnay 10 order to detenalne the 
actual tolstaons or BRUI- penriael’ble csmentrationa t o  
mbstitute for the calculated vainee ccrren:ly used. 

a. The LE50 (letbsf Qoe kf1l:ng 50 per c a t  o f  th, 
animals i n  a fixed tinu) of Boionium a polonim 

It is hoped that mom iCmmtion  aay be obtaia- 

lo@& hall 1 z f O  Of pOlOniWU the bOe blZt d 8 0  ths 
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c. 
fecea, and the body fluid8 at defiaite  time interrala 
will be detennlned f o l l o w i G  &iinietratlon by in- 
trsvenoos mi parsllteral aQlfnietmtion aa well as ddn 
adsorption. Bats, guinea% pig*, miss, rabblte, and dags 
will be ut i l lerd  In t h h  espofizmta.  

Mstributlon of polonium in the different tis:~uee, 

d. Autoradiol;raphs vi11 be made of seations of the 
Mdneys, tes t ic les ,  and ovaries at different time 
intervals follovlpg administration of large doesr of 
polonium and poloniraa compounds. 

e, Respiration r t d t c s  of  varioua tisauee with polonium 
and polonioa compouaC.s are pleoned. 

f,, 
in rats ami mice S c ~ i o w I ~  intravenous and prutmterrrl 
adniniotratlon will be studied, U 

me effects a? polonium 3n the re~raductloa system 

g. 
wiil be det-ermined by the exercfeizg cage. 

The effect o f  yolonimn on the oestrus cycle in  rate 

h. 
fmctfon testa in dogs will be d e t e x i n e d .  

The effect  o f  plonium on the ’Aver ant rend 

I .  
rabbfte an2 6059 t o  detormlne d t ? 3  of the  2- raten- 
t fon b$r autoradiograph#. 
since the 1- retention of polcni-m may 3e the liriilt- 
ing factor in estimating the p010~i-  tolerance values 
for hwnans. 

IntUbatiOA a t d i e s  will b. ma22 uitn polonlm. i n  

These studles ere o f  inrportawa 

2, Chronic T o x l c i t y  Studies Wlth Pokmimn and Polonium CompocwiR 

Although valuable Inform8tioa may be obtained f r o m  acute 
toxicity studle8, the effects  may not be similar to thoee 
obtained by 81pB11or doses over a long period of  time. 
dustry l a  mora concerned vith chronic experimentr aince people 
are expeed to mall concentretiode o f  t o d o  sabetanzss over 
long peFioda of t h e .  

In- 

Chronic aqerfments will be in i t ia ted  intrsveaotaa 
injection and skln absorption in rats, a c e ,  dogs, rabbite, 
and gain- pigs over 6 long period of time, ulth partlcplar 
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reference to t k o s e  species o f  aninale considerably closer 
t o  the h m  8thJect-ln 8120 and l i f e  span. 
from these experiments nay be used t o  arriPe at  a tolerance 
for ma~cimun prmlee ible  concentrztione f o r  humans. 

C a t r  o3taLneC 

in  these experiments the following items w i l l  be 
rtreeredt 

a. Bsmstologlcal studlea i n  wts, rabbits, and dogs. 

b. Urine metabolism and excretion o f  polonium In mte 
€in& do-. 

c. &torsdiogra$s o f  kldnapr and reprodactive orgaar 
i n  ratr, rabbit#, mios, and dogr. 

d, Sterility experiment8 in rats, mice, and dogs. 

e. 
mind by the erorciolng cage. 

1phrr effect on the oertrar cycle in ratr as deter- 

f. Liver and renal function test8 in dogs. 

g. 
cites of the lang retention 'by autotadiogra@a. 

Intubation studtee in rattatto ana dogs t o  detsminc- * 

h. Tissue respiration rtpdie8. 

3. Studier of  the Possible Production of Nutants With Acute 
di Chronlc Dosage Level9 in Plant ,  Marine and U n a 1  
Life Including Molds end F r d t  Flies 

The results of these experiments may be lfmftlng factors 
in  satablirhing the olrucimum ;)emIeslble concentration of 
polonium. 

4. Acute and Chronic Studier o f  ';he Zffeat o f  Polonium in 
38cteFial BlorZL of %Vag0 M8posal Plantr 

Litt le  information i r  available at the greeent time 
concerniq the effeet o f  radioactive substances, as such or 
in conJunetion with other lndwtrial vaster, on the aodern 
b lo log ic8 l  e0U-e p h t s .  

5. Acute and Chmnic Studlee in tbs Basal Hetabollsm, Blood 
Pres8u-8, Cardiogm&y, Blood aad Planma Volme Changer 

Dog8 

Theme qetimeats  mag yield information o f  diagnostic 
imp0 rtance. 
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6. S t u d y  of Therqeutic Agent0 and Poloalum Metabolim 

a. T h e  effect of therapeutic ageats i n  the elimlnation 
of  p l o n i u m  from the 'body w i l l  be studied ln acute and 

swh a at* nay be wed to increase the site of eliml- 
nation of polonium f r o m  htmaane, thus mduoing the dura- 
tion o f  exposure and the time los t  by poreomel fmm 
their jobr. 

b. StuQies of the biochemical factore involved i n  We 
distribution and excretion of polonium f r o m  the body 
w i l l  be initiated. A t  the present time, very l itt le 
infornmtion i r  available a8 to which atate  polonlarp 
e x l s t r  in the body. The mathode ared In colloid and 
rtarold chemistry w i l l  be o t i l i d  In these experiments. 

BIologl#l Bffeetr, Nethod8 of Weaeursmeat ard Proteotfon 
Against Radtatioa fram Specled Ieutron Sourc06 P ~ s p e r e d  
at This Si te  

Permisalble expoeure l m l e  for dtfferent $isuueo ham 

Some o f  the proposed eqertPrent8 for acute and chronio 

c chronic erpoeurar in dog8 and rats. hta obtained from 

7. 

to be established to adequately protect our pereonnel. 

exposures vlth oarlour epecies of animala are: 

a. Hemstological studlcr.  

b. Steri l i ty  experimente - effect on reproductire Or&ans. 

c.  Oeatrus cycles in rata. 

d. LDw ( lethal  doe0 'kllling 50 per cent in a fixed time). 

8. Bperinmnts Yith Beryllium 

Inhaletton etubfeu vith n u l o u s  0pecier of animsrr on 
pure beryl l im metal duat of V a f i o u i  partic16 sirea vi11 be 
amde with reference to the lungs became of its epectd 
importarme to  this site. 

The pereonnel requirements for the proposed rerearch progrerp b a l d  
lnclrdo: 

1 Chisf of seation (have 1) 
2 Blochemirtr (hare 1) 
1 ~atho log i s t  (candidates 'being interviewed) 

1 Bacteriologist (candidate d e r  consideration) 
1 PhyriOlO&l8t (h8Ve 1) 



1 Geneticlet ( b v c  1) 
1 Pkmracologlst with tralning in toxlcoiogy (unfilled) 
z plant Physiologist (eventually) 
5 Bio log ie to  ( h z e  4) 
5 m i e t s  ( b v e  2) 

1 =eo tmn-microacopiat (unfilled) 
1 Hematologirt (have 1) 
1 S t a t l e t i o l m  (have 1) 

. 3 Iaboratory Aldeo (unfilled) 

B. Special Problems G r o u p  

Along wlth other mlscellaneooa problems, research 
wl11 be ceatsred toward tba emhation and developing 
imptormenta in determining the quantity of poloalum 
QreSIBnt i n  mnple8 of uriae, feeeo, blood, mad, sad flyer 
rater. 
baclrgFo\uab of our prodpct in the manamrdlng area, raatino 
survey aad personnel monitoring. 

The personnel t o  do the work should cons iat  of: 

Them proasdares are nweasary to eatabll8h the 

4 Chemists (have 4 0 Two no'd on loan t o  the 
Prodnotion G r o u p )  

1 Besearch Chemist (unfilled) 

2. S p n s y  snd Decontamination Grow 

Research w i l l  be directed toward sftldies on the de- 
contamination and precaution of contamination 3.n equipneat, 
instmr.ents, floors, clothing, etc. Improvements i n  the 
decontamination procedures are necoeaazy to meet A.E.C. 
regulat lona.  

The personnel t o  do ths work abmld conriet of: 

1 Research Chemist (uufilled) 
I Chemist (have 1) 
1 Iaboratory Aide (have 1) 

C. Health Instruaent d m p  

The Healtb and Development Gtorrp of the H e a l t h  Instrument 
Section iunctioru solely for the Eeal th  Dlvidon. 

I t  i r  planned t o  center the reeeazch work i n  the following 
i toma: 

a. Psrsllel.plate alpha catmting equipment. 
b. Continuow fast neutmn monitoring eqnipment. 
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c. Porteble feet r,emtron eqaipment. 
d. 
e. 
f .  A i r  0e~qlfne; eqdpmnt .  
g. 

h. Scintillation counting, 
f, 
3, 

Past neutron l roni tor l rg  f i l m  efficiency. 
hit count counting rate metess. 

Efficiency of air filter8 used to f i l t e r  exhaust air 
f r o m  p h t .  

Inatrumantation of biological research group. 
Tvo geometry alpha counters for plated samples which 
at the present time have a counting geometry. 

The perttom1 t o  do t h i a  work consirta of: 

2 senior Iloctroxaice &ginsen (have 2) 
3 Joaior Pleotronlca Engineers (have 3) 
1 Junior Draftaman (have 1) 
1 Senlor Research Pbysiciet (unfilled) 

By doing the w o r k  st the Daytsn Ares,  S e t t a r  coordination of  the 
actual probleme encountered with the biolo&cal researah work can be 
Wlint8ia4d. 

. 

A tentative progrrrm f o r  biological aad medical remarch by 
Honeanto Chemical C m p n y  at the Mound Leboratory has besr? sabmfttd. 

The estimated budget for this work f o r  the fiscal y8r.r Ju?y 1948 
to July 19hg i s  a8 followa: 

T o t a l  L ~ , O O @ . O O  

I t  should be noted thet the extant and amount of resecrch w o r k  
done ln the tampor- quarters in the Uarehouse and at Unit 5 depend@ 
on several factors. 
them, conslder8ble tlmo will be spent setting up the laboratories in 
the Biological Building as well a0 ln the other building0 at Unit 5. 

In k d l t i o n  t o  getting the personnel and tridning 


