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PART 1 ij. SRR

SULEARY : oa Y
el Y
A, letabolie Studies of Plutonium and Allied !.fa‘ﬁax&ais/

S

Results of the decontacination studies have shoan further
evidence that tre decalciiication-recalelfication cycle in rats results,
in some instences, in the burying of plutondux within the mlneral siructure
of the bone and thus reducing the surface Alpha activity of tie endosteal
layer by as much a&s 100 fold. Tre evidence for tkls most encouraging rien—
oiena has been obtained by bot:r the diregt reasurements of Lthe clhanges in
the surface radloactivit, of the skeleton as well as the radiocauvtoprarbic
tachnigue, A repetition of the oral studies of Plutoniwm in rats, .sing
such larger doscs of this elerient &s Put)z('ﬂo )2 hag shoun that absorrtion
by the gastro-intestinal tract does take plefe to a very limited degree.
The absorption averaged .0006% of the adminislered dose with alwost all of
the Flutonium being deposited in the siwmleton. The tracer studies with pusdd
have teen initiated. Fadicautograplile, smoge, tracer, decon tion,
and luman studics are to be continued. Tracer studics with $5 and
™4 are to be initiated.

P. £0° Cyclotren l‘uc'lf.i.v'i‘l.‘.ic'sg1L Bsrkeley, Califarnia

A serious delay oi operations on the 60" Cyclotron was
occasioned by excessive 3,F, heating in the replan ol the west U house
and the west dee stem liner. Thesg asreas were repaiyed in such & rasner
so that it is unlikely that ne will have futwre Jifficuities in this
region. The water cooling of the ¢ycelotron was ineruased amd waler cooled
rlate trananission lines were installsd.

i i

Bozbardments for the ronth included deuteron bombardxrg-,gg
of Thorium for Colcnel “arren at Cax Rldee, dsuteron bosvarygat of U<
and Ionium, the alphe particle vombardnenit of Thoriuwm and U<43 for Doctor
Seaborg at Chicago, the deuteron bombardment of Lithiws for Dector Danicels
at (hicago, the deuteron bocbardment of Strontium for Doctor hitaker

at Cax Ridge, and the deuteron borbardment of Ytirium for the [iolorical
Group at Cerveley.

C. The estinzted exranse for septestier 1945 is 76,200.00 as
cosrared to _,745.00 for aygust. rersonnel remained at 22,
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PART II ,

TECIINICAL PROGRESS REFORT CN TRE YSTABOLIC PHOPERTIES OF PLUTCHIUL
- AND AI1ISD MATSRIALLS

1. Radicautographic Studies

During the past uonth, all of the radicsutographie
work has been davoted to greparstion of plctures from samples supplied
by Doctor Copp and his proup in the Docontamination Section. The radio-
autograpnic results during this interval will be discussed under that section.

2. Tracer Studies
: The excretory data presented below under Table I, presents
the infarcation fram the 56th to 99th day inclusive, on the human subject
who received Fu?3® several zonths ago. Lore sacples are now in rrocess of
agsay topethar with the fecal materisal,

TABLZ I

The Daily Rates of Excretion of Pu in a luman Subject Following the
administration of 5.4 grams by Intravenous Injection (88th to 99th Day)

Day ~ Activity in Weight Sarple Vol.
7% of Dose in Grams in M1,
86 L0037 5.5 1200
89 0071 4.5 10
9% 00765 1.0 500
31 088 he8 500
92 .C0705 7.0 1300
93 00598 L3 550
9% .00705 - 1.8 1700
95 L0052 4.5 500
97 0057 13.0 750
g8 0053 9.0 1160
59 00695 Ba2 1100

It can be ssen that no strlidng decrease in the average
elinination rate has taken place during this interval as conpared to the
eariier periods.

A series ol oral experiments in rats, using ajproximately

ASJ(gr?.ms of 1'-1102( 1"103)2 per anlmal was done in order to mare uccurately
deternine the minimum uptake value by way of the gmetro-intcstinal tract.
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.3.

The entire skeleton ras assayed for each animal by the T.T.A. method in
order to deterrine as accurately as possible, the presencs of any absorbed
Flutoniuwz. In the four andmals studled, the average uptaie was 00068 of
the adninistered doss and the range fell between .000LZ and LOO7Z. It
aprears that this uptake is f:al and not due to any contanination. In
view of the extrexely =inube absorption, which would require the ingestion
of approximutely <00 smilligrars of Flutonium in crder to have l.ygram
absarbed, 1t would aprear that for all intents and purposes the absarption
of Flutonium as Flutonyl Nitrate by way of the dipgestive tract can be
conaidered regligible, It is highly unlikely that other inerganie comp~
ounds of Plutonium in either the #6 or the other valence states would be
abgorbed more resdily than the nitrate, Iikewise it is not rrobable thmt
there should be any signifidant variation betieen rats and other animala,
including man. Hovever, at some future date, it weuld appesr desirable
to check this point at a time when less urgent work is at hand.

The long-tarm sroke and spray stulies are being continued.

3. Decontaminatlon Studies

During the past month, mare animsls have been made availe
able that ware subjected to the decaleification-recalcification cycle
folloring the adninistration of Filutonium by imbramuseular lnjection.
Exanination of the endosteal and periosteal surface activitles in those
animals, who shoved adetuate recaleification, revealed that the surface
activity was strikingly dimdnished. The Frocedire eiployed was as lollous: -
a 5 to 8 millimeter bone disc is removed by trephine, dried at air tecp~
eratire, and the endosteal and periostesl sctivities determined by counting
the surface Alpha sctivity on both sides. The disc was then essayed for
its total Flutonium content. It has been found in nommal animals that,
on the average, the nwber of Alpha particles counted from the endosteal
surface was ariraximatoly 30¥ of the total nutber of caints secured from
tte assay and the activity of ths poariosteal surface was usually quite low.
After ade. uste recaleification frecuently the endosteal surface activity
fall to lass than 17 of the total activity of the bone disc. 1This arpears
as aulte convineiny presumptive evidence of thé phenomsna of overlayering
of the Plutoniun by the calcium salts of the ncwly deposited bone. Radio-
autocrarha taken of these bones showed definitely two striking results.
FPirst, the very heavy depnsition of [Ilutonium about the region of the can~
cellous bone was aignificantly diminished, and secondly, a considerable
amount. of the Plutonlum vwes buried within the shaft of the bone, in sowe
cases 100 oicrons below the sndostesl surface. This has been geen in at
least a half dozen instamces. It should be noted that this ajparent over-
layering cbserved both in the bone disc axperigents and the lixited number
of bone radicautograghs on hand ot the moment, only cccurs when adeguste
recalcifiecation takes place after the decalcification cye¢le. For soms
reason, not yet apparent, recalcification does not take place ade,uately
in 21l animals. Fouever, we arc inclined to look upen this fact without
too mich concern since the impartant aic hag been to explore whether it is
rossible to ovarlay the endosteal deposition of Flutonium by new bone and
it nov appears that this is possibls.

1099846



h.

Quite a few sdditional radiocautogrephs are now in process
of preparation and new groups of animals are being subjected to the de-
calelfication~recaleificatlion oycle. In addition to thie rut studiss described
sbore, some radioautographs are now in process of preparation taken from
Pigeons which had been subjected to a decalcification-recalcification
cycle. The nu'pase of using these birds has Leen because of the fact that
in the ferale, the cycle can be completed with greatsr rapidity than with
rats. 1t is planned that for the Novamber neeting, Doctar Copp will fre~
sant in parson 4 ¢omplete plcture of his work which certainly now appeurs
to hold very definite promise. It should be kept in rind that if confirm-
ation of this effect continuse in additionsl experisents, the application
of the method froe ret to man should not be as difficultd as it wight aprear.
Thie is beczuse the relative diensions of bene tdckness in san is co
nany times greater than in the case of a emall animal, such as the rat,
that one would oxrect a less rigorous decalcification procedure should be
necessary for human subjects, - '

In addition to the continuation of the tyre of studies
indicated ubove, which have employed adult fermle rats that have rsached
full growth, sirdlar experiments will be injtiated with younzer anirels
and the fracture studies are to be'repeated using radio-Yttrium and radic-
Strontium, as well as Plutonium in order to compare the type of distrib- .
ution of thess three subsztances.

:
i

4. Protosctinium Studies
: Approximately 3 millicuries of Pa?33 yere isolated by
Doctora Cverstreet and Jacobson and a large series of rats were given this
material by intramuscular injection. The ammals from the earlier intervals
bave been sacrificed and the tissues ara now being assayed.

R

5. Radlo-Cremical Isolation

. Frotoactinivn was isolsted fran a Thariuz metal target
wrich had recelved ayiraxicately 318 mero-ampere hours of 2 M=V deauterons
on July 30k to iugust 3rd, 1945. The Pa232 was sepurated from the Thorium
and Fisalon Products by a method suggested by G. T. Seaborg vhich involved
the carrying dom of the radio-eloment on LnO; in acid solution and its
subsejuent extraction with di-isopropylketons. '

It wes found that the extraction could be considerauly
improved by maidng the solution to be eitracted, one molal in zircenyl
nitrate. The addition of zirconyl ndirate is particulorly icpartant vhere
oven a trace of fluoride is present. - o

_ The yicld of Pa®3? was found to be 2.78 millicuries on
Sertsmber 6, 1945,

1099841



6. Frolected Studies for the Next Two lonths

Tracer, smoke, radloavtographs and human studieas will be
contimued for tke naxt two ronths. 1n addit.io%s the next human subject that
is available is to e given, along with the Pu=S, small quantities of radio-
Yttriun, radlo-Strontius and radio-Cerium. This procedure hus in wind two
prposes. First, the opportunity will be rresented to comparo in man the
behavior of thuse three representative long-lived Flssion Froduets with
their metabolic properties in the rat, and second, a comparison can be
made of the differences in their behavior from that of Flutoniun, The
ascond factor rmuy shed adcitioaal light on the mechagigma far the accurmu=
lation of Pluteniuc in the skeleton, A sample of 95 is to be cede
avallable to us by Doctar Seaborg and bils group for z%blimit.ed gseries of
tracer experiments in rats. Tracer studies with Th (UX1) will also be
started., flera agaln, two purposeaz'ﬁll ve served by these studias. Firet,
quite apprecisble quantities of 95 appears in high level pile operations
and thus may be a heslth hazard in the future; and second, a comparison
of the behavior of these two radio-elements with that of Plutonium can be
expected o be at least helpful in carrclating the dchemical and blolozical
roperties of tmse three radio-clements.

L]
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Section B

600 CYCLOTRON ACTIVITIZS, PIR.ICY C.1IFCRSIA, SIPTZIBER 1945

During the first half of Septeiber, the 60" Cycloiron operated quite
satisfactorily., At the cnd of this interval it was necessary to remove the
decs aince serious radio-freyuency lieating arpcared at the juncture of the
west U house to the dee where both are joined to the dee stec. liner. It
will be recalled that this roint has given trouvle in the past. To carreet
this difficulty and forestall any future reretition, much heavier suyr-rts
were instelled to prernit a more firm union between the end of the stem liner
at the U louse. .t the cae tine, a new water cooled plate trunsnission
was put in place. Tiis taikes the place of the terparury and souewhat inad-
eguate eooling which nad been instulled several iontls earlier. 4l.o, the
water cooling for the cyclotron was inerecsed by approxiiately 30 percent
by altering the arrangerent of the two water circulutors. The previous arrange=-
ment, which ad besn the cne origzinally installed whien ths ingstrument was
first built, wes 1laid cubt in such a ranner that most of Lhe water circulated
througk the cyclotlron was handled by one of the rwirs and the second punp
vas used rrimrily to re-circulate water within the tower itself for Letter
coolinc of tne wator, particularly during wars weathar. aftor a careful
study of the rrovie., we felt trat it would Le poszible to use both rurgs
Tor circulaling water through the eyclotron and so during this shut-down
intervzl, the coolin: systern: was rearran~ed so that one rumy cireulates
water throurh the wegt glide znd the other through the cast side of the in-
strurent. As scon as all of tlhese jobs had been satisfactorily comrieted
and the instrutent was put back into adequate operating condition, it was
found that the weter coolinpg of the cyclobtron vias ruch belter with the
new arrangerent. The vest U house gave no signs of further overheatin: and
the plate transcission line ran at a satisfactory tesperature. Fowever, no
sooner had steady and reasonably effective operational conditions been aciieved
than a nay difficulty develored in the melting through of the teriinal end
of the dee stem lincrs from the clanp which joilns it with the U house, This
was due to tha fact that the sters which are constructed out of 30 i1 copper,
are somnewrat light for the H.F. current carried and, coareover, they are cooled
by water lines traot are attached inside the liners by zeans of soft solder.
resunably the adeguate repair of the west U house connection permitted
nare current to flaor cown the dee sten with the result that the next ueckest
link parted. This, of course, not only necessitated tie ra.oval of the
dees but also disasscerbly of the dee shtem tanes due to the fact that the
point where the dee ster: liner had burned through was soze 8 inclies veyond
the roint wlere the U house joins to the stem and was ctheriise inaccessible.
This failure was repaired by replacing the tersinal 4 feet of ihe stem with
a 3/16 inch liner into which tie water tubes were attac .ed .it: hard solder.
Tnis saction rerresents the portion ol the gte:. lincr which is the sualiest
in diamcter an. honce carries the sreatest current demsity. at this ti. ., tle
east dee stem wus carefully insrected for any possivle evidence of overlcating
and none was found. 1t was felt lnadvisavle to zlter the vust dee stem liner
at this tire since it dissipates only aprranimmtely one<hali the pover of
that of the west dee stem liner. At some later date, it 1s planned to rerlace
both the dee ster and dce stem " liners with much heuvier copper to which
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all of the water lines are bonded by means of hard solder. It will be re—
called that duringz the prst five months, nost of ocur difficulties have veen
with R.F. heating in the region of the liners, the ion source, und the defl-
ector. The first two items ure the only complete holdovers fron the over—
taul rerdiod and the cdeflector, while new, insciar zs its physical structure
is concerned, is still of the same design as the ariginal installution. Ais
has been indlcated in earlier rerorts, a new reciovable tyre of ion source has
been degigned and is to be soon built. This arrangenent will perrit the
reizoval of ion sources without letting the eyclotron down to air. I{ is

now plaaned to replace the rresent dee stem and dee stem tan: liners. The
third situation can only be adecuately met by re-desi:n of the deflector dee
so trat it w1l not be necessary to use such excessively high volta e which
is o serious source of annoyance and loss of tire.

This major repair on the west dee ster liner was coppleted by Septerber 30,
1945, and the cvelotron was being pumped down rreraratary to Leing put into
oreration,

Borbardrents for trhe month included the deuteron borbardment of Thorium
to yrerare U for Colonel “arren and his associates at the University of
ilochester at Lochester, New York. This concluded the Thoriuz dbosbardment for
this purpase and Dector Louis Jacobson was sent to the Clinton labaratories
to serarate the U242 from the Thorium tarzet. This wzs necessary due to the
very intense induced radicactivity in the Thorium dise, cl:icily freom fission
ard rrotoactinium 233, and adeguate facilitles were not avaiiczble here.

A total of arrroximately 200 ricrocuries of Uranium was cbtained {ram this
combardment. A si-nificant mroportion estimated to be of the wrder of 5
rer-cent, ol this ulrha particle activity was due to the new isotore of Uraniun,
ye3 ’y recently observed by Doctor Seaborp ond his assceciates at Chicarno, from
deuteron borbarded Thoriur, This new isotope of Uranium is produced by the
Zete decay of Fa230 whick in tura is forred by the d=4n reaction on Thoriuc.

Tie threshold of the reaction is approximately 18 to 20 MEV inesuuch as this
nsgoisotope is fould only within the first .CO1L of an ineh of the tar:et surfuce.
U decays oy alrba emission to Thorium 226 and has a half-lile of 4, prox-
ingtely three weexs. The total yleld of U232 of deut erons on Thorium at our
present peasured energy of <2 MLV for deuterons, is uy by arproximately a

factor of 4C fron our sarlier energy level of about 14 MV,

A sample of Strontium wag btorberded with decterons far the production
of 86 for use by Doctor Talde Cohn at Clinton Laéboratories. Lithium wus
voibarded with deuterons to produce fel for Dector Daniels at Cricapo which
is to be used by liis grour for the study of the errosion of Ferylliun under
intense neutron irradiation for dewveloprental wori for Migh rowered Der;liiw
moderated rilez. A sample of loniun vias bocbarded with deuterons for
Doctor Jeavarg and his associates at Chicago, for e furtier identificat _on
of U230, 1ris isgtope of Uranium was fourd tozebher with a new isotope of
Fro%oactiniun (Pag*‘g) whick is rroduced by the d-3n reuction and decays by
alrha epmission dti a helf-life ol frow three to four days. The deutcron
barbardrent of U<38 in the form of thic setal as well as the alpha purkicile
Lombardrent of both Trorium and U933 were also umdertaken ior Doctor Seaberyl.
The last two borbardients heve not as yet been coirleted. 4 sanple of Thiriuw.
was bombarded with deuterons for tiie production of Zr 7 Ior the st.dy of Lhe
inhalation of radiacactive &moltes in humoen subjects and is beine done under
Froject L8-i at Tarkeley. T s
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SICTION C,
Distribution of Effert for the Tonth of Septerber 1945
Problem No, Title Approx. Ho. % affart % of iffart
Employees Septenoer Dist ribution
per roblem Satimate for
) Ogtober  MNovemier
1. ‘“riting Project Record 2 107 102 108
2. Svaluction of letabolic T 5C 564 P
Propa-ties of Flutoniunm
and Allied “atarials
in Plants, animals, and
tan
3. Decontamlnation Studles 7 Lo 406 LOZ
| 15 yToTo i v+ 174
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October 8, 1945

PART IIT

ler TI=TL05-eng-48
leport on NiDr-484

Project 48A exvense in Septerber, 15, is estimated as follows:

Pa;oll & 3,200
Zarense & Sguipment £,200

el £

Following Is a budget estimate for the months of Uctober and
Novenber 1945:

ayroll ¢ 8,000
Uverhead ey
xrense & Mouipment ...J.L:E.O_Q

The rayroll included the fcllowing at September 30, 1945:

Ixecutive
laboratory Technicicns
Jr. lLub. Technicians
Sr. lzb. Technicians
Secretary
Clerk
Fhysiclorist, Fe3

" A
Biochienist, F=1

1 t=3

" P4
LGilologist, P2
Cherist, F=4

N N I A LY. e

Total

[
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October 8, 1945

Payroll:
Appropriation v 139,000.00
Payroll to August 31 $ 98,500.00
Septecber rayroll 22200.00

101 , 700,00
Bﬂ.z.ﬂ.ncea......-.o.-.-.-..-.......-337,300.@

Overheads
Appropriation 34,750.00
Overhead to August 31
Jeptarber overhead

mme L L ] L L ] L] - - . * -4 - . @ ’. L] e & = - - » - [ ] L] ‘ - —

Expense and Scuipmont:

Arpropriation 126,450.00
R Zipensa to August 31 62,830.00
Septechber expenss 2,200,00

65 ;030,00

Mm - L J & - - L} L} LJ L] - - L] - L] - - L - - » L I - L] - L] - 61 . gg L] m
‘mTAL DAL{“‘;CE - - v L] LJ L] * L] - - - L - - - Ll - L - L] - - - L ] 86108' O&E L ] m

Total appropriation & 300,200.00
Tobal expense 192,165 .00
Total belancs & 108,045.00

/8/ Tenneth Friestley
Rusiness Lanager
Nadiation Laboratory
43¢ Sl }
ce:  Ur. J. G. lazmilton (2)
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