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A. lLetabolic Studies of Plutonium and iilled Vatertsis

Results of the decontamination studies have shown further
evidence tlat tre decalc. fication-recalcification e¢ycle in rats results,
in some instances, in ths burying of plutonium withdn the mineral structure
of the bone and thus reducing the surface Alrha activity of tre endosteal
layer by as much as 100 foid. Tre evidence for tris zost encouraging rien—
orena has been obtained by bot: the direet reasurements of the changes in
the surface radloactivit, of the skeleton as well as Lie radiocautogrzpbic
technigue., A repetition of the oral studies of Plutoniwr in rats, .sing
nuch larger doscs of this elerent &3 PuO,(10,)2 has shown that absorrtion
by the gastro-intcstinal tract does take plae to a very lirited degree.
ihe absorption averaged 00068 of th.e adrminislered dose with almost all of
the Flutonium teing deposited in the simleton. The tracer studies with Pa 233
have veen initiated. Fadiocautograplic, smoxe, tracer, decon ation,
and luman studics are to te continued. Tracer studics with G5 “and
™4 are to be initiated.

P. 60" Cyclotron Activitics, Erkeley, Califarnia

A serious delay of operations on the 6" Cyclotron was
occasioned by excessive R,F, heating in the region of the west U house
and the west dee stem liner. These areas were rspaiyed in such & rumner
so that it is unlikely that we will have futwre difficulties in this
region. The water cooling of the cyclotron was incruased ard watler cooled
rlate transmission lines were installed.

Bocbardments for the rronth included deuteron bombardren
of Thoriun for Colonel “arren at Oax Rldse, dsuteron botbaryegnt of g3
and Ionium, the alpha particle vorbardnent of Thoriuw and U<43 for Doctor
Seaborg at Chicago, the dsuteron bombardsent of Litaiuws for Doctor Danicls
at Chicago, the deuteron bocbardment of Strontium for Doctor "hitaker
at Cax Ridge, and the deuteron borbardment of Yttrius for the [iolcgical
Group at Cerxeley.

C. The estizzted exrense for septerber 1945 is 76,200.00 as
corrared to _,725.00 for aygust. rersonnel remained at <2,

109984y



2,
PART I1 :

SECTION A.

TECIINICAL PROZRESS REFORT CN THE MSTABOLIC FIOPERTIES OF PLUTCHIUL
: AND AI1ISD MATERIALS

1. Radioautographic Studies

During the past uonth, all of the radiocautographiec
work has been devoted to preparation of pictures from samples supplied
by Doctor Copp and his group in the Decontamination Section. The radio-
autograghic results during this interval will be discussed under that section.

2. Tracer Studies

: The excretory data presented below under Table I, rresents
the inf arration fram the 86th to 99th day inclusive, on the human subject
who received Fu?38 several zonths ago. Lare sazples are now in rrocess of
apsay together with the fecal materiel,

TABLZ 1

The Daily Rates of Excretion of Pu in a lluman Subject Following the
administration of 54 grams by Intravenous Injection (88th to 99th Day)

Day - Activity in Weight Sazple Vol.
¢ of Dose in Grams in M1,
88 0037 5.5 1200
89 .0071 4.15 1000
9 00765 1.0 500
92 .CO705 7.0 1300
93 00598 L3 550
9 . 00705 1.8 1760
95 0052 L.5 500
96 00419 hed 1600
97 .0057 13.0 750
98 .0C53 3.0 1100
59 00695 8.2 1100

It can be sseen that no strlldng decrease in the average
elinination rate has taken place during this interval as compared to the
earlier periods.

A series of oral experiments in rats, using g;proximstely
I;SJ( grams of 1-1102(?103)2 rer aniral was done in order to mare accurately
deternine the mininum uptake value by way of the smnstro-intcstinul tract,
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The entire skeleton was assaycd for each animal by the T.T.A. method in
order to deterrine as accurately as possible, the presence of any absorbed
Flutoniuwme In the four animals studied, the average urt.m was 00060 of
the adrinistered dose and the range fell between .Q004Y and .COOTE. 1t
aprears that this upteke is F:al and not due to any contamination. In
view of the extrecely =inute absorption, vhich would require the ingestion
of amproxirutely <00 milligrams of Flutonium in crder to have l.4gram
absarbed, it would ayrear that for all intents and purposes the absarption
of Flutoniun as Flutonyl Nitrate by way of the dipgestive tract can be
considered megligible. It is highly unlikely that other inerganic comp-
ounds of Plutonium in either the ¢6 or the other valence states would be
absorbed mare readily than the nitrate, Iikewise it is not rrobabls that
there should be any signifidant variation bet.een rats and other animals,
including man. However, at some future date, it wonld apjear desirable
to check this point at a time when less urgent work is at hand.

The long-term smoke and spray studies are being continued.

3. Decontarination Studies

During the past month, mre animals have been mude avail-
sble that were subjected to the decalcification-recalcification cycle
folloning the adninistration of Plutonium by intramuscular lnjection.
Exanination of the endosteal and periosteal surface activities in those
animals, who shored adesuate recaleification, revealed that the surface
activity was strikingly diminished. The Frocedure erployed was as follouss: -
a 5 to 8 millimeter bone disc is removed by trephine, dried at air temp-
sratwre, and the endosteal and pariosteal sctivities deterrined by counting
the surface Alpha sctivity on both sides. The disc was then assayed for
its total Flutonium content. It has been found in normal animals that,
on the average, the nwbar of Alpha particles counted from the endosteal
suwrface was arjroximately 307 of the total nutber of caints secured fran
the assay and the activity of the pariosteal surface was usually quite low.
After ade.uate recalcification freguently the endosteal surface activity
fall to less than 1T of the total activity of the bone disc. This ajpears
as :1ul te convinein presumptive evidence o{ thd¢ phenomsna of overlayering
of the Plutoniurn by the calcium salts of the ncwly deposited bone. Radio-
autograrha taken of these bones showed definitely two striking results.
Pirst, the very heavy depnsition of !'lutonium about the region of the can-
cellous bone was significantly diminished, and secondly, a considerable
amount of the Plutonlum wus burisd within the shaft of the bone, in sone
cases 100 microns below the endostesl surface. This has been seen in at
least a half dozen instances. It should be noted that this ajpparent over-
layering cobserved both in the bone  disc experiments and the limited number
of bone radiocautograrhs on hand at the moment, only occurs when adeguate
recalcification tates place after the decalcification cyele. For some
reason, not yet apparent, recalcification does not take place ade.uately
in all aninals, Fowever, we arc inclined to look upon this fact without
too much concern since the impartant aim has been to explore whether it is
rossible to overlay the endosteal deposition of Plutonium by new bone and
it nawv appears that this is possible.
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Quite a few additional radlcautographs are now in process
of preparation and ncw groups of animsls are being subjected to the de-
calcification~recaleification oycle. In addtion to the rat studies described
abore, some radioautographs are now in process of preparation taken from
pigeons which had been subjected to a decalcificatian-recalcification
cycle. The murpese of using these birds has been because of the fact that
in the ferale, tre cycle can be completed with greater rapidity than with
ratg. 1t 1s plaoned that for the November meeting, Doctar Copp will fre~
sent in person a complete picture of his work which certainly now appeurs
to hold very definite promise. It should be kert in rind that if confirme
ation of this effect continuss in additional exreriments, the application
of the method froc ret to man should not be as difficult as it might aprear.
Thie 1s because the relative diensions of bone t'ickness in san is so
nany times grester than in the case of a emall animal, such as the rat,
that one would exrect a lses rigorous decalcification procedure should be
necessary for human sub jects, - '

In addition to the continuation of the tyre of studies
indicated ubove, which have employed adult femmle rats that have reached
full growth, sirdlar experiments will be injtiated with younzer animals
and the fracture studies are to be repeated using radio-Yttrium and radio-
Strontiurm, as well as Flutonium 1n order to compare the type of distrib- .
ution of these three substances.

4. Protoactinium Studies :

Approximately 3 millicuries of Pa%>> vere isolated by
Doctors Overstreet and Jacobson and a large series of rats were given this
rmaterial by intramuscular injection. The amimals fram the earlier intervals
have been sacrificed and the tissues are now being assayed.

R

5. Radio-Cremical Isolation

. Protoactinium was jsolated fran a Thariu= metal target
wnich had recelved ayiraximately 318 mcro-ampere howrs of 22 2V deuterons
on July 30tk to iugust 3rd, 1945. The Pa233 was sepurated from the Thorium
and Fission Preducts by a method suggested by G. T. Seaborg which involved
the carrying down of the radio-element on LnO, in acid solution and its
subsejuent extraction with di-isopropylketone. ‘

It wes found tlat the extraction could be considerably
icmproved by maldng the solution to be extracted, one molal in zircenyl
nitrate. The addition of zirconyl nitrate is particularly iwportant vhere
oven a trace of fluoride is present. -~ '

_ The yicld of Pa?3? was faund to be 2.78 millicuries on
Sertenber 6, 1945,
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5.

6. Frojected Studies for the Next Two onths

Tracer, smoke, radloautographs and human studies will be
continued for the next two roaths. In addit.io% the next human subject that
is avatlable is to ve given, along with the Pu 8, small quantities of radlio-
Yttriun, radio-Strontiu: and radio-Cerium. This procedure hus in rind two
purposes. irst, the opportunity will be presented to compare in mn the
behavior of thuse three representative long-lived Flssion Froduets with
their metabolic properties in the rat, and second, a comparlison can be
made of the differences in their behavior from that of Flutonium, The
second factor ray shed adcitional 1lizht on the mechas far the accumu~
lation of Plutoniur in the skeleton. A sarple of 95 is to be rude
evailable to us by Doctar Seaboryg and his group for 23 lisdted series of
tracer experiments in rats. Tracer studies with Th b (UXy) will also be
started. llere again, two purpeses will ve served by these studies. First,
guite appreciable quantities of 95 appears in high level pile operations
and thus may be a health hazard in the future; and secord, a comparison
of the behavior of these two radic-elerments with that of Plubonium can be
expscted to be at least helpful in carrclating the dherdeul and tiolozical
rroperties of these three rudio-elements.

3
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PART 11

Section B

60" CYCICTRON ACTIVITIZES, CIRUCITY CH1IFORSBIA, SIPTZIBEZR 1945

During the first half of Septeiber, the 60" Cyclotron operated quite
satisfactorily. At the cnd of this interval it was necessary to rerciove the
decs since serious radio-fregyuency licating arpcared at the juncture of the
west U house to the dee where both are joined to the dee ster liner. It
will be recalled that this roint has given trouvle in the past. To carrect
this difficulty and forestall any future repetition, much heavier surirts
were instelled to permit a more firm union between the end of the stem liner
at the U louse. .t tie ca.e time, & new water cooled plate trunsmission
was put in place. Tids taius the place of the terrarury and soiewhat inad-
ejuate cooling which nad been instulled several ionths earlier. al.o, the
water cooling for the cyclotron was increzsed by aprroxiiately 30 percent
by altering the arrangercent of the two water circulators. The previous arrange-
ment, which ad veen the one originally installed when ths instrument was
first built, wes laid out in such a ranner that most of the water circulated
through the cyclotron was handled by one of the juips and the second puap
was used rrimrily to re-circulate water within the tower itself for better
cooling of the water, rarticularly during wars weather. after a careful
study oi the rrouvie., we felt that it would be possible to use bot! rurps
for circulating water throug!: the cyclotron and so during this shut-down
intervel, the coolin: systen was rearranced so that one rum circulates
viater throurh the west side and the other through the e¢ast side of the in-
strurent. As soon as all of these jobs hiad been satisfuctorily corm;leted
and the instrurent was put dack into adecuate operating condition, it was
found that the weter coolinp of the cyclotron was much better with the
new arrangerent. The viest U house gave no signs of further overheutin:z and
the plate transcmission line ran at a satisfactory temperature. However, no
sooner had steady and reasonably effective operational conditions been aciieved
than a nav difficulty develored in the melting through of the terwinal end
f the dee stem lincrs from the clanp which joins it with the U house. This
was due to the fact that the sters which are constructed out of 30 il copper,
are somew'at light for the R.F. current carried and, mareover, they are cooled
by water lines thrat are attached inside the liners by means of soft solder.
rresunably the adeguate repair of the west U house connection permitted
nare curreat to flor down the dee sten with the result that the next ueckest
link parted. This, of course, not only necessitated tie raoval of the
dees but also disasscrbly of the dee sten tanks due to the fact that the
point where the dee ster: liner had burned through was soze 8 inchies veyond
thc roint wlere the U house joins to the stei and was ctheriise inaccessible.
This failure was repaired by replacing the tersminal 4 feet of ithe stem with
a 3/16 inch liner into which ti:c water tubus were attacl.ed .iit:: hard solder.
Tnis ssction rerresents the rortion ol the ste:. lincr which is the suzllest
in diamcter an hence carries the greatest current density. At this ti.:, the
east dee stem was carefully insrected for any rossivle evidence of overlcating
and none was found. It was felt inudvisavls to zlter the cust dee stewm liner
at this tire since it dissipates only appranimtely one-half the poser of
that of the west dee stem liner. A4t some later date, it is planned to rerlace
both the dee ster and dce sten -




all of the water lines are bonded by means of hard solder. It will be re-
called that during the past five months, most of ocur difficulties have been
with R.F. heating in the region of the liners, the ion source, and the defl-
ector. The first two items ure the only complete holdovers frow the over-
haul reriod and the ceflector, while new, insciar us its physical structure
is concerned, is still of the same design as the originzl installetion, is
has been indicated in earlier reports, a new reniovable type of ion source has
been designed and is to be soon built. This arrangcrent will perrit the
reizoval of ion sources witrout letting the eyclotron down to air. It is
now prlanned to replace the rresert dee stem and dee stem tani liners. The
third situation can only Le adeczuately met by re-desi:n of the deflector dee
so trat it will not be necessary to use such excessively high volta e which
is a serious source of annoyance and loss of tire.

This major repair on the west dee stem liner was completed by Septerder 30,
1945, and the cvclotron was being rumped down ;reparatory to Leing put into
oreration.

Borbardrents for tre month included the deuteron bombardment of Thorium
to yrerare U232 for Colonel “arren and his associates at the Univer sity of
iiochester at fochester, New York. This concluded the Thoriuz bosbardment for
this purpese and Doctor Louis Jacobson was sent to the Clinton laboratories
to separzte the u23 from the Thoriur target. This wes necessary due to the
very intense induced radiocactivity in the Thorium disc, chicfly frorm fission
ard rrotoactinium 233, and adequate facilities were not avaiicble lere.

A total of arrroxirately 200 microcuries of Uraniun was dotained from this
cambardment. A si-nificant mrojortion estimated to be of the order of <5
per.cent, ol this ulrha rarticle activity was due to the new isotore of Uraniua,
U<3 ’, recently otserved by Doctor Seaborg and his asscciates at Chicaco, from
deuteron borbarded Thorium, This new isotope of Uranium is produced by the
Bete decay of Fad30 wricl in turn is foried by the d-4n reaction on Thoriuc.,

The tireshold of tiie reaction is arproximately 18 to 20 MEV ineswuch as this
nggoisotope is fourd only within the first .COl of an inch of the target surfuce.
U decays oy alrha emission to Thorium 226 and has a half-life of a, prox-
irately three weexs. Th:e total yield of U232 of deuterons on Thorium at our
present measured energy of <2 XUV for deuterons, is up by arproximately a
factor of 4C from our earlier energy level of about 14 MEV.

A sample of Strontium was borberded withi decterons {ar the production
of Y86 for use by Doctor Jaldo Cohn at Clinton Laboratories. L1ithium wus
bobarded with deuterons to produce fe? for Doctor Daniels at Cricapo which
is to be used by liis group for the study of the errosion of Ferylliu: under
intense neutron irradiation for dewveloprental wori: for idgh rovered feryliiuu
moderated piles. A samrple of lonium was bocbarded with deutcerons for
Doctor Seacarg ard lis associates at Chicago, for Ue further identificat_on
of U230, Tnris isotope of Uranium was fourd together with a new isotope of
Frotoactiniun (Paé‘i9) which is rroduced by the d-3n reaction and decuys by
alrha ermission :dt! a half-life ol frow threc to four days. The deutcren
batbardrent of U<38 in the form of tho setal as well s thc alrha prticile
borbardrent of both Trorium and U233 pere also wdertaken ior Doctor Seavory.
The last two borbardients hive not as yet been courleted. 4 sample of Ytiriw.
was bombarded with deuterons for tiie yroduction of Zr 7 for the st.dy of the
inhalation of radiaactive sroles in human subjects and is belny done under
froject L€-i at Terkeley. §
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SICTION C.

Distribution of Effart for the lonth of Septerber 1945

Problem Ro. Title Approx. lo. % Sffart % of iffart
Employees Sertenoer Dist ribution
per problem istimate for
) October  lMNovember
1. “riting Project Record 2 100 102 108
2. valuation of l'etabolic 7 5C0 5C5 505
Propaties of rlutonium ,
and Allied Yaterials
in Plants, animals, and
tan
4Lo7 L0 407

3. Decontarination Studies 7

T oz I IR
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October 8, 1945

PART II1

les  T-T405~-eng-48
teport on MNDi-484

Project LBA exvense in Septerber, 135, is estimated as follows:

Pajoll § 3,200
zzxense & Zguipment £,200

Tl E

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

nayroll ¢ 8,000
Cverhead e d
ixpense & uirment €00

The prayroll included the fcllowing at September 30, 1345:

Ixecutive 1
Laboratory Technicicns 6
Jdr. Iab. Technieians 3
Sr. lab. Technicians 1
Secretary 1
Clerk 1
Fhysiolosist, F~3 1

" P"l} l
Bioctienist, F-1 2

" =3 1

1" p._h 1
Biolorist, p-< 1
Cherist, T- 2
Total 22




October 8, 1945

Payroll:

Appropristion v 139,000.00
Payroll to August 31 $ 98,500,00
Septecber rayroll 3,200.00
S 101,700,00
Bmcean-oocc.o.o-oo.-ocoo.-.o..‘SB?,BWQm
Overhead:
Appropriation 34,750.00
Overhead to August 31
Septerber overhead

Balance..........-....,..-........6-—

Bxpense and Scuipment:

Arpropriation ' 126,450.00
Septecber expense 2,200,00
i R 65 ,030.00

Bﬂ mce L * L] L] * L4 * L 4 L] - L) . L] L] - * . - L] L d e o . L L * * 61 ' 20 - 00
mTl';I- D Auh“]cE e o * L L 4 L] > L J - - L 4 L L J L 4 L - L 4 L] o L . L * L 35108' 052 * m

Total aprrorriation & 300,200.C0
Tot al expense 192,155.20
Total belance g 108,045.00

/8/ tenneth Friestley
Fusiness Lanager
Nediation Laboratory
KP:rl FOTNINTY YT T T T
ce: Ir. J. G. lamilton (2) S A SR A S W
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