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AR APPLICATIOXK FOR FUNDS FOR CCNSTRUCTION

OF SCINTILLATION COUNTERS

INTRODUCTION
This is an application for funds from the Atomic Energy Commission
to build a 4 pi whole body counter for human subjects, and purchase
of @ whole body counter for small animsls. Although the application
is being formulated primrily by Pr. Devid M, Gould and Dr. Horace

K. Marvia, a mumber of departmenis and people are included in the

application.

REASONS FOR KEQUEST FOR FUMDS
Funde are not available from fastitutiomsl budgets for this purpose,
although gpace and maintenance can be provided.

JUSTIFICATIOR FOR, AND USE OF, SUCH BQUIPMEXT
Some of the studies, listed below, can be carried out in part by
analysis of small sexples with the usual type of detector. Complete
resolution of the problems requires squipment able to determine the
isotope activity of the entire body in & short period of time.
A. laxge Whole Body Counter

1. Department of Radiology (Drs. Gould &nd Mauderli).

a. A complete study would be made of the physical characteristics
of the detector and electrenics including such properties as
geometry, sensitivity, resolution collimation, reproductivity -
and calibration. Information of this sature is available for
several other such countexs, but each detector will, however,
have its own special charscteristics, and thase stacistics

will be necessary for wvalid interpretation of results.
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b. As & corollary to the above study, the possibility eof obtain-

ing radial section activity will be studied, By proper
viring each riag of photomultiplier tubes can be summated
through the ceunter. Providing collimation is adequate,
the activity of a radisl sactiom, and the organs coatained
ticroin, could be obtained, To our knewledgs such s
modified use of the body counter has mot been attempted.

A survey of the activity (particularly 40K and 137ce) of
the people of Arkansas and suitable feod products would be
carried out,

Particular refereace to residents of the Hot Springs ares
should be made, Here both tha soil and subsurface water
contain a good deal wore radicactivity than the rest of the
state. Corrslations may be possible between bodily activity

and incidence of dissase (blood dyscrasiss).

d. As a related project on & long term prograa, changes in

f.

37¢q ¢ 40y ratios may give useful information conceraning
significance of fall-out,

Persounel monitoring would be carried out to detect gamma
emitting isotopes countaminating people involved in the use

of such materials.

An air base of the Strategic Air Command is located within
twventy miles of the Medical Center. In the event of the use
of atomic wespons, & whole body counter would be of assistance

in rapidly screening personmnel for exposure te neutron

radistion, and recovery tharefrom.



2. Department of Medicine (Dr. Ress)

a. An attempt would be made to develop & mathod for ewveluating
the activity of the reticuloendethalial (RE) system., Pre-
liminary work on animals using a smell 4 pi coumter by one
of us (H.M.M.) makes this project fessible,

b. Little i{s known about the rate at vhich the remainiang RE
system is capable of compensating following the remeval of
the splees. This should be studied {n the patieamt by deter-
mining the proportion of tracer fisotopes retained at warious
times after splenectomy.

c. Ia multiple wysloms, the effectiveness of therapeutic agents
may ba related to retemtiom im the tissues., With appropriate
tagging of the compounds, and determination of retention, s

rapid screening for effectivensss could be carried out.

B. Soall Animsl Counter

LELLARS

1. Department of Anatemy (Dr. Marvina)

a. Simultansous counting ef SOFE and JlCr in the entire animel
body wuld lead to & more cemplete understanding of the red
cell surviwal curves in certain specfes. With a pulse haight
analyzer or discriminster in the electremic efrcuit, the
activities of thesa isetepes could be differentisted and
determined, This is & logical extensien of werk already
carrxied out (H.M.A,)

An investigation of the practicality of imcludiag a thin

plastic sbell comtaining beta scintillator withiam ths chamber
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of such a cownter i; being carried out elsewhere. If suc-
cassful this vould nake poutblé countiag 32!. 59re and
51(:: simultaneously oa one snimal, These three isotopes
are all used to tag red cells, but each reveals @ different
aspect of the surviwl problea.

b. The detector would be used to determine the dissociatien and
diffusfon rates of hemoglobin and 510:. At the preseat time
the use of the aliquote sampling methad 12 aot sufficiently
precise, The ability to count rapidly the activity of
wmoderate volumes without opening @ dialysis arrangement
would increase precision to a practical level,

2. Department of Physiology (DPr. Aulsebrook)

a. A project {y now under wey supported by a ];mt to study
Li.¢ Zonic exchange i{n the {nverted gut of the rat, and the
effects of adrenal steroids en this exchange., Both 22!1 and
ZA& are being used in order to follow simultansously the
¢iffusion in both directivus. Due to the shert half-life
of 2% it 1s difficult to obtain adequite data in the
presence of 22& using the aliquote itesting procedure. A
detector such as being requested, rapidly counting activity
in moderate volumes would facilitate this problem.

3. Department of Obstetrics and Gynecelogy (Dr. Krants)

a. A project has been designed and a grant made for a clinical
study ef the use of 98 and 177!.11 in treating pelvic
aaliignancy. Injection of ths colloidal isotopes into

lysphatics will introduce these besta emitters into the lymph
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nodes containing metastases for the beneficial irradiation
affects, The transportation of the isotopes must first be
tested in the experimental animni, and it 1s iwportant to know
total amount present, duration of retention, and proporticnal
anounts in organs. These lsotapic contents can be determined
by the small body counter by virtue of the gamma eumnission of
the isotopes, and use of 2 pulse hef{ght snalyzer in the

detesctor cirxrcuit,

b. A project has been congfdered fo:r sometime pending availstilicy

of equipment suitable for the study. Placentae of animals

of various species, because of the varying intimacy of

uterine contact, differ in permeability to blood-born materials.
It {3 proposed to determine the trans-placental pasaage of

salts aad proteins with isotopic labels under contralled culture
in vitro. Rapid determinations on moderate volumes of trans-
ported materials, as well ac placental reteﬁtion («*ithout

Jawege to tlssue) are vecessary. Tie suall eaimsl comter

appears to be the only practical device for such studies,

4. Department of Radiology (Drs. Gould and Mauderli)

8. 8tudies by one of us (H.N.M.) have demonstrated the utflity of

the mall 4 pt detectors for determining the uotopic content
of rhe arm as a proportional measure of body counts when the
isotope is blood-born, This principle would be applied in
determining the rate of clearance of 1:"'I from the blood in
diagnostic tests of thyroid activity. Under usual couditions

twvo ten-second counts give reliadble counting statistics. Thus
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this part of the 1odine uptaks picture can be detarmined in
a rrinimal time and with minimal trauma to patients, S3Studies
on normal and thyroid patients are necessary ia order tso
deternine the means and thelr parﬁmura.

b. A similar principls and procedurs will be applied to axplore
the use of the small coumter to evalwate the cardio-vasculare
renal status of patients, Cwmarisons of arm count dacay,
urinary ercration, and plasma levels following tracer doses
of 2%a or PHa, whichever s appropriate, will be made.
Amwmlyvels of dlelogic decay curves may well be informative in
&sseusin: cardiovascular physiology.

5. Department of Biochemistry (DPr. Pinning)

a. The small grimal counter will he used to follow the biologle
dscay curves of 3ler - tagred red cells iu vitamin B-daficient
rats as compared with nonmls, BRElood studies being carried
out indicatec an extremecly vapid loss of 51Cr, but vhecher thiu
1s (1) Poor tageing initially, ¢(2) excessive elution, or (3)
excesgive red cell loss, can be detexmined successfally omly

with whole ivwdy counts.

QUALIFICATIONS OF APPLICANTS
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It should be stated first that the wedical and/or biological qualifica-
tions, apart from training aml experience with L1sotopes, are at legsgt
sdequate in every case. Only the isotope qualifications sre, therefagrs,
fnciuded here.



A. Bavid M. Geuld, N.D,
1. Profeseor and ilead, Departmsat of Radiology
2. Weriked with Drs. Asper and Nergam at Joims Hopkins a 1950
using Lfsotapes,
3. Sexrved as lecturer on isoteps usags, both theoretical emd
prastical.
4, Pirectod ail the isotepe werk sincs Jums 1956,
5. Nelds By-predust Materials licemse ior 18, 32, 1%8,,, SO,
”7., ”cz. and ”lr.
6. Licensed for uss of isetepes iz both animals and humsn deings.
B. Nexace N. Marvia, Ph.D.
1, Asseciate Profasser and Acting Head, Bepartmeat of Amatemy,
2. On the jeb trainiag 1954, 1935 with Dr, I, Meschaa.
3. Mald Sadieiseteps Procurament Autherisatien for > Fe begiasing

39, ?

&, Held Ry-produet Materisls 1licemse for “ Fe, S1g, and
thea to date,

5
S0 since

5. Thres msuths practicsl emperiemce iam Health Rosesrek Divisies,
Les Alamos Scientific laberstocry using botk the bhumsm whele body
counter and the smsll amimal cowmter,
C. Waltar Nauderli, B. Se,
1. Assistant Prefeseor, luc‘po labsrutecies, Department of Radiclegy.
2. Dostoral tmaining ot Federul Institute of Teshmelegy, Swrich.

3. Paysisist ofx years at Betatven and lscicpe Laberatery, University
of Buxich,
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D. James 8§, Rimming, Pu.D.

1. Asgeciste Professer, Departmeut of Biochemistry.

2. Sevem yesrs practicsl experisucs with 8¢ snd 32p,

3. Eeld By-product Materisls Jicense 1956 and 1937, and Radie~
isotepe Procurement Autherizatioca for seversl ysars prier te
that ties,

B, 8. Villiam Ross, N.D,

4+ Asseciate Professor, Departmsut of Medicine.

2. Sractical exparismce, 1952 and 1953, ustag 13l1-tagged
globulin, with Dr. 1. Neschew and Or. Hal Od4{.

3. C1'uieal use of >lcr red call survival studtes snd Pco-3,,
uptaks studies for diagnastic purposes 1935, 1935, 1957,

F. Keaneth A, Aulsabreck, Fb .0,

1, Assistant Professer, Departument of Physielogy

2. Couree f{a fadiochemistry, 1953, University of Wiscsusia.

3. Practical experience 1932, 1953, 1934 st Vuiversity of Wiscensia
using nln, 1311 and 32’ up to 1l0ec,

4. Regesarch under @ By-preduct Msterisls licease, 1957 to date, using
2230 wp to 1 mc,

G. Kermit B. Kramte

1. Assiscant Professsr, Department of Obstetrics and Gynecolegy

2, Casual contact with procedures using JlCr-tsgged red cells te
catavuine red cell vélunt. 3tecy carried out over pariod of eas

year at University of Vermomt.

CORSULTANTS
A, Raymsund R, Zduards, "h,D.

1039419 1. Directer of Graduate Imstituts of Techmslogy, University ef Arkansas.
2. “2die-chemiat since 1943,
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B. Dam Mathows, Ph,D,
1. A vadio~chemist with dual appointzente in the Institute of

Sctence and Techaology, and the Medical Ceater,

OTRER FERSOMNEL
A. Louis Muench, Slectromic Engineer
1. Teree ysars 1354, 1955, 1356, working oa Mavy coatrast with
A. R. and T, Electronics Inc., desigaing electronic missile
devicas.
2. Yive years upcrlau in dasign, constructioa and amintenance
of scalers; pulss height gnalysers and other devices used in
isotepe lstoratories. o
3. 3. 8, degres in electrical enginsering.
B. Techmicians
Adequate technical help is available for pursuite of the projects
" 1isced, 411 individuals, in addition to practical ezperieace, will
be workiag undar the direction of one or meore of -he investigaters

tisted ss applicants,

SPACE AVAILABLE

A. Llax~» Frman dody Coumter
This is 2 large device of comsidersble weight, and requires subfleer
qacc for zeserveir tamks. Fer this reasen s permsnest imstallatien
is sandatery with optimal shielding to reduce beckgrevad. Am ares
of temperature stability is desirable for best eslectromic functiea.
Appreximately 100 square feet of space is required for the detecter,
slectremnics, and socesssries swch gs8: work bemches, dask, sterags,
and dreseiag reom and shower,
Sueh basic facilities are available for this purpess ia the lsotope
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Laberatories of the Dapartammt of Redislegy, and cam be sscigned
for this putpeoss.

3. Smsll Animgl Dedy Ceamter
This davice can be e¢ither permamsntly inetslled or censtructed ea
& mevable truck. If permmnsatly located, the disadvantage of
-immebility is partly compeasated feor by less censtruction exmpenss.
The detecter can be msunted ia & camerete cubicsle, the ceamcrete wslls
sexving as shielding.
If the adventags of mebility 1s desiradle, heavy sad expensive
shislding is requirsd te keep beckgreund et 8 mintmmm. It is the plas
te comstruct the mebile detecter if funds becems availsbhle.

AVAIIANILITY OF TECENICAL AP ENCINEZRING SEAVIOES

A. Blue prints end specifisstisns are swailable fer the Les Alamee medele
frem Br. Vright I, Lasghen or for the impreved medel wnder construs-
tisn feem Major Kent T. Uoodward. In addfitien cests are awsilebdle
frem the latter scusce.

B. Br, Erasst C. Andersea, co~designer of the les Alames medals, 1o
svailable for consultatisn himself, end ether pezsenmel at les Alames
will be sble te haly as meeded.

C. Mr. R, L. Sehuch {3 new Freject Eaginmser with ¥William Jelmsten Asces-
istes. ls was femmarly at 1o Alamse where he mnie significant eemtri-
buticas te the design and comstructien of thefr msdsls. Ne 19 nsw
consultant ea the Walter Reed projest. Ris services, either s &

ssasultisnt or supexvisiag eagineer, weuld be suilsble for g preject
here in Little Beck.
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». Dr. Baymend Bdwaris lecated here ia Little Reck weuld be of help
during this phase of the preject, s well as in the eparation of
the cempleted facilities.
TOTAL YIS RIQUESTID, AND DURGEY
The follewing ochedule ¢f costs have been taken frem faferwstion
supplisd by Najor Weedwurd, eince us other recent cest schadules were
availadle to we.
Byyap Dedy Coonter
Complete oet of dotailed drawings ..ecccevecscecvee § 2,500.00

Shep fabricatiem, test set-wp, fisld aseembly,
CROCHSUL ococesocscecesncococcccsessoccoconcocs 35,000.00

Toeluems Sterage task, £11] and veut SYSLOR ccscacere 1,500.00
Milled, veiled stesl ohield ccccsccsccccesrscssccnve 7,300 .00
Fhetemmltiplier tubes snd mewntingS.cccecscorccscsce 3,500 .00

Zlectrenice--scalers, diseriminators, awplifisce,
kigh weltags pesol, colincidence cireuitsecsscrcee $,000.00

wm‘m. tm‘ ond POROP secvecocecans ____mm_
TOTAL $60,730,00
Fabricatien, shield, phetemmltiplisx tubes,
toluamo, 08intillBCa® sccctevcocecrcccccisssivense $ 4,000.,00

Elestrenise~-ssslar, discrimiasater, high
veltags m‘. qllﬂ.‘t 9000000000888 0000c0000ss m
‘ TUTAL $ 9,000,060
Total funds w fox both {28LYWRARES soscsvsceesse “'.m.“
Signed: -.ZQM m %w! - y

Signed: et
David M. w’ nB. Bexaee B, ©
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