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RADIOISOTOPES AND RADIATION IN THE LIFE SCIENCES 23

Dr. ArmsTroNG. Yes. Fluoride in large amounts is toxic. There
is a confusion about toxicity. Actually, of course, there is no sub-
stance that is uniquely toxic, We always have to state the amount
of a substance to define its toxicitgb L o

Representative Price. What about chlorine, is it toxic in any way#t
Could it bet o

Dr. ArmsTrOoNG. It could be, if vou inhale large quantities of chlo-
rine. It was used asa war gas in World Warl.

Representative Price. So the safety has resulted from years of
research in that field to get the proper formulat

Dr. ArmatroNg. That is right. .

Representative Price. Can the radioisotope resesrch results help
in educating the public in the use of fluoridef

Dr. ArusTrONG. I believe so, if we can some way find some avenue
to bring these results to the public. So far they are published only
in scientific communications, What they do is to demonstrate the
remarkable ability of the body to regulate the fluoride concentration
of the body fluids, There is s general principle of homeostasis in
that in the extracellular fluid, which is 2 kind of portable seed that
we carry with most substances are maintained at a constant con-
centration in the blood and extracellular fluid chiefly by the operation
of kidneys. In the case of fluoride this is a remarkably well-regulated

rocess, in spite of large variations of fluid intake—for example, we

d that the blood fluoride content of people who drink wster con-
taining 0.15 parts per million is the same as those who drink water
containing 214 parts per million of fluoride. The persons who drink
the water with the larger fluoride content simply excrete it in the
urine,

Representative Price. Thank you very much, Dr. Armstrong. We
appreciate having your wise statement.

r. ARMSTRONG. Thank you.

Representative Price. The next witness will be Dr. C. C. Lush-

baugh, Los Angeles Scientific Laboratory, who will present the paper

on the “Use of Radioisotopes and Radiation in the Diagnosis of
Diseases.”

STATEMERT OF C. C. LUSKBAUGH,* M.D., L0S ALAMOS SCIENTIFIC
LABORATORY, UNIVERSITY OF CALIFORNIA, L0S ALAMOS,
R. MEX.

Dr. Lousemavon. Thank vou, Mr. Price.

May I have a lantern slide projector to show my slides?

Representative Price. Yes. ould you p , please.
_ Dr. Lususacan. The assignment I was given, the uses of radio-
isotopes and radiation in the disgnosis of diseases, I would like to
limit to the developing, new technique of whole body counting sad

2Bora {n q-, in @B} His mein fields of research apd practice involve

putholorie histoanatomy. cilaical thologie disgnosis, medicolegal prodlems {n pathology,
cancef detectica (cytologic sud chemies)), damage from jonizing radiadon, ab

the sta® of the blomedical research group of the Los Alamos Scientifie
Laboratory in the spriog of 1949. He ia & member of the American Association for the
Advancement of Science, American Assoclation for Cancer Remesrch American Medical
Association. American Society for Experimental Pathology, Radistion Research Society,
avd the Soctety for Experimenta) Biology and Medicive.

chemi
toxtcology and diagnostic radloisatopology. He received three degrees agn thcﬁ
ﬁl‘; Ed.s. iz anatomy in Ho a Ph. D. 1o patbology lo and a3 M.D. t
¢ join

.-
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24 RADIOIBOTOPES AND RADIATION IN THE LIFE BCIENCES

- its nppliention to diagnosis. When I say new, I realize very well that

whole body counting was started long before I was in this field, and
much of it rests today upon the basic work of Dr. Marinelli of the
Argonne National Laboratory. At Los Alamos we have been since
1855 experimenting with a device called s liquid scintillator, and I
would like to tell you about it and what we feel are coming applica-
tions in this field.

The Los Alamos liquid scintillation counters, known as whole body
or human counters because they are more than large enough to acan
an entire adult man within them, have recently been shown to have
clinical diagnostic applications that promise to facilitate and simplify
radioisotopic diagnosig in the future. These counters were designed
by my colrengues E. C. Anderson, W. H. Langham, F. N. Hayes, and
R. L. Schuch. They were constructed in order to detect and measure
minute amounts of gamma radioactivity in the biosphere. They were
used first by E. C. Anderson to investigate the possible contamination
of milk and other foodstuffs by Cs'*" from atomic fallout,

Mr. Ramey. We had testimony on that in our fallout hearings sev-
ernl vears ago.

Dr. Luseravch. If we could have the first slide which shows the
origimal human counter knosn as Humco I.

It was found through their use that man himself also contained such
radioactivity, which could be quantitated in relation to his K* con-
tent. These machines and techniques were largely responsible for de-
termining that biologic contamination by radioactive fallout had not
renched alarming or even potentially serious levels in man and his
biosphere. When the atom bomb testing program was curtailed, the
:iubsequent, decline in this activity has been easily followed with these

evices.

The original human counter (Humco 1) is a 140-gallon tank of
liquid scintillator solution which surrounds s horizontal well 18 inches
in diameter and 72 inches in length (exhibit 1, p. 28). Scintillations
caused by penetration of the tank by radioactivity from the subject
in the well are recorded by one hundred and eight 2-inch photomulti-

Her tubes and the usual amplifying and scaling circuits {exhibits 2,
3,4, pp. 29-31). Here is the tank pulled out from its lead shield show-
ing some of the photomuitiplier tubes. A person is inserted into the
well of that tank and his entire body is counted. The next slide (p. 30)
shows an artist’s conception of how & person looks in the tank. You
can see that the scintillation solution surrounded him entirely, and
he is shielded from outside radiation by this lead shield. The nest
slide (p. 3) shows a person in the sling being motor driven into the
tank for counting ‘furposes. The persons in the far corner show the
injection of the radioisotope into an arm.

A second such counter wes made for the research unit of Walter
Reed Hospital where it has been in active use since 1957. The first

. extensive modification of this counter, known as the Geneva counter,

because it was demonstrated at the second International Atoms for
Peace Conference in Geneva in 1958, by my colleagues, Dr. Haves and
Dr. Hiebert, consisted essentially of a vertical tank of scintillator
solution. The next slide (p. 32{. which I forgot about, shows our
emnllest subject ; her mother received radioactive iron 2 months preri-
ously to this child’s birth. Following its birth we were able to see

iR
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whether or not iron actunlly passed this woman's placenta and whether
the baby had taken up any. We tried to get at the problem of the
baby’s need of the maternally ingested iron. We were able to find it
very easily with this machine. Tﬁe next picture is the Geneva counter
(p- 33). It showsthe man standing with his back to the liquid scintil-
lation tank. This had six 18-inch-diameter photomultiplier tubes
monitoring the tank and proved so sensitive that a second modifica-
tion has been made recently with twenty-four 18-inch photomultiplier
tubes placed in & steel room. '

The next photo (p. 34) shows an artists’ conception of this counter,
known now as Humco II. It has the same motor-driven sling. A
person is placed into the tank by this. The drawing is cut away to
show how the tubes look through this tank of liquid. o

The next picture (p. 35) shows this device as it actually exists in
Los Alamos today, with the door open at one side allowing you to
ses the large photomultiplier tubes which make this so sensitive. In
experiments which are as yet still incomplete as much as a 30-fold
increase in sensitivity has been obtained, promising here long-term
tracer studies in man, with less than a tenth of a microcurie of radio-
activity, doses which are less than one-thousandth of doses used clin-
ically today. Paralleling this series of large counters is a group of
smaller scintillation tank counters known locally as arm counters or
small animal whole-body counters.

The next picture (p. 36) shows the prototype of these. These
counters were developed by my colleagues, Dr. Robert Schuch and
Harry Foreman, under the direction of Wright Lanﬁham, and they
have been used in research with animals. e well is only large
enough to accommodate the forearm of & man or a quart ice cream
carton which contains a mouse, rat, or samples of blood, feces, or
urine. Many tests have been found applicable to these devices.

The next picture (p. 36) shows a man lying with his arm in this
tank, which is shielded by 900 pounds of liquid mercury. from outside
radiation. He has in that picture a scintiﬂation probe pointed at his
liver, doing & Rose Bengal liver function test.

The next picture (p. 38) shows our most modern version of this
device which is now shielded by disused naval armor plate. The
woman there is about to do a whole-body count on a rat.

Shortly after the instruments became operational a program was
initiated in Los Alamos to determine their clinical applicability.
Since the thyroid uptake test is the most common, and is the only one
that gives some money back to the isotopologist, this measurement
was one of the first to be studied with the whole-body counting
technique.

. The concept that is basic to this technique is the now well-estab-
lished fact that animals excrete important materials at rates that
stress the turnover kinetics of the or%la.ns and systems that are utiliz-
ing these materials. On this basis it has been proven greviously that
it 19 possible to determine the thyroid uptake 1odine 131 by measure-
ment of the urinary excretion of this substance. The whole-body
counter technique determines such excretion rates by measuring the
retention of the administered isotopes, or in other words, by measur-

ing the amount of radioisotope which has not yet been excreted by
the person.

RADIOISOTOPES AND RADIATION IN THE LIFE BCIENCES
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26  RADIOISOTOPES AND RADIATION IN THE LIFE SCIENCES

The resulting whole-body retention curves are thus the sum of two
or more exponentially excreting metabolic compartments which are
easily determined by simple mathematical analysis.

In the next Eicture (pp. 39 and 41) we show several thyroid uptake
tests done by this method. Instead of seeing here the amount of iodine
which is picked up by the thyroid and kept in it as one does with a
sodium iodide probe, one sees here the ﬁnaF retention of iodide in the
body which is the NaI-131. Here are three examples: One a hyper-
thyroid man, with very high retention; a woman that was thought
to be euthyroid; and a man whose gland was completely removed
for thyroid cancer, according to his surgeon. Following this test it
was obvious that the surgery had not been quite complete and some
thyroid gland had been leftrgehind, s shown by the flattening of the
curve.

-The next slide (p. ¢2) shows how we do iron retention studies

with this device. This was an experimental slide and today we give
the person a dose of oral iron on one day and a week later after he has
passed fecally all of the iron that he has not absorbed, we then do
another body count which takes about a hundred seconds and deter-
mine the amount of iron that is Jeft in him.
. In this example here one sees the retention of a normal man, which
is about 4 percent, and then after we had determined this uptake
for a normsl man, which is gastrointestinal absorption of iron, we
had this man donate 500 cc.’s of blood to the local blood bank, and
we did it again. We can see that his uptake has increased threefold
and he then took up 12 percent of the iron.

This dexice which is so sensitive that we can only use six-tenths of
microcurie of radicactive iron, has enabled us to make some studies
on the pregnant woman, the heavily menstruating young woman, and
the iron deficient child. There are two examples here. One is the
commonly seen anemic woman where the physician wonders whether
or not this woman will absorb iron. You can see she has absorbed
30 percent of the dose given to her on that day. The iron deficient
chi&e in this case has received only milk in the first year of its life.
You can see that the line turns up at 70 percent, so this child by this
test is shown to be extremely iron deficient. At the same time the
test shows that the child would absorb iron if it were given it.

The next slide (p. 44) shows the type of test one obtains by the
use of the arm counter. The arm counter ensbles us to study the
clearance of the blood by verious radioactive dyes. Here iodine
labeled Rose Bengal was placed in a person’s arm while the other
arm was in the arm counter. Then the arm counter recorded the
disa;g)earance of the dye from his blood s his liver took it up. We
found (in the upper graph) that our normal persons have the
{dotted line) same liver uptake rate as our abnormal or sick persons,
but because the livers of the sick persons are functionally smaller,
much less dye is removed from the blood and one can see increased
retention of dye much as in the ordinary bromsulfalein test. Sim-
ilarly one can test kidney function by the use of radioactive Mioran.
We can test for iron by the injecting iron. And also test for the
dise ppearance of vitamin B,; label with cobalt. )

In our opinion, the numerous clinical applications described here
do not exhaust the possibilities and potentialities for these measuring

00133574.005088



RADICISOTOPES AND RADIATION IN THE LIFE SCIENCES 27

devicee in clinical medicine, and diagnosis. But their potential use-
fulness in clinical and experimental research seems to be limited ox;lﬁ
by the number of processes and diseases that can be studied wit
such radioactive materials. Their increasing use in these fields seems
to us to be assured because of the simplicity and the facility of their
ogeration and because of the great sensitivity of these machines and
their counting precision.

That is the end of my statement.

Representative Price. Thank you very much, Doctor. I do not
think you followed your statement exactly.

Dr. Lrsuasavor. No,sir; Idid not.

Representative Price. Therefore it will be included in the record
at this point.

(The statement referred to follows:)

Use or Ranrolsorares AND RaADIATION IX THE DiacNoais or Disxascs: WaoLk-
Bopx CoUNTING®

(By C. C. Lushbaugh, M.D., Los Alamos Scientific Laboratory, University of
California, Los Alamos, N. Mex.)

The Los Alamos ligquid scintillation counters, known as “wholebody” or
“human” counters because they are more than large enough to scan an entire
adult map withio them. have recently been shown to have clinical diagnostic
appiications that promise to facilitate and simplify radioisotopic dlagnosis in
the future. These counters were designed by my colleagues, E. C. Anderson, W.
H. Lapgham, F. N. Hayes, and R. L. Schuch. They were constructed in order
to detect and measure minute amounts of gamma radloactivity in the blosphers.
They were used first by E. C. Anderson to investigate the possible contamination
of milk acd other foodstuffs by Cs'” from atomic fallout. It wasg found through
their use that man himself also contained such radioactivity, which could be
quantitated in relation to his K“ content. These machines and techniques were
largely responsible for determining that biologic contamination by radicactive
tallont had not reeched alarming or even potentially serious levels in manp and bis
blosphere. When the stom bomb testing program was curtailed, the subsequent
decline in this activity has been easily followed with these devices.

The original human counter (Bumco I) s a 140-gallon tank of liguid scintil-
lator solution which surrounds a horizontal well 18 inches in dlameter and 72
inches in length (exhibit 1). Seintillatious caused by penetration of the tank
by radloactivity from the subject in the well are recorded by 108 2-inch photo-
muitiplier tubes and the usual amplifying and scaling circuits (exhibits 2, 8, 4,
and 5). A second such counter was made for the Research Unit at Walter Reed
Hospital {n 1957. The first extensive modification of thia counter, known as the
(Geneva counrer, was demonstrated at the second International Atoms for Peace
Conference in Geneva in 1858 by my colleagues., F. N. Hayes and R. D. Hie-
bert. It consisted essentially of a vertical tank of scintlilation liquid against
which the subject stood in a conchlike shell of lead (exhibit 6). The six 18-
inch diameter photomultiplier tubes that monitored this tank proved so
sensitive that a second modification was made recently with 24 18-inch photo-
mulitiplier tubes in a steel room (Humco II) in order to determine the maxi-
mum sensitivity of such devices (exhibits 7 and 8). In experiments, which
are yet still incomplete, as much as a thirtyfold increase in sensitivity has
been obtained. promising long-term tracer studies in man with leas than 0.1
“gd of radioactivity——doses less than one one-thousandths of dose used clinically
today.

Paralleling this series of large counters I1s a group of smaller scintillation
tank counters known locally as “arm’ or *“smail-animal whole-body" counters

(exhibits 9. 10. and 11). These counters were developed by R. L. Schuch with H.
Foreman. under the direction of W. H. Langham. They have been used exclu-
slvielylby my associates, C. R. Richmond and J. E. Furchnoer, 1o research with
animals.

1 Work performed under the auspices of the U.B. Atomic Eanergy Commiseion.
68428 O-—81——3
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Exiint 1.—Humeo L. a liquid scintillation counter. shown with well open. Patienu get into the loading sling by the ram

ExuisiT 2. —The tank and phototubes of Humen | are shown Grawn out from the arcular lead shield for maintenanc

1091257 00133574.007
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ExHIBIT 3.—Anist’s diagram of a patient in position to be counted within Humco I.
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The well Iu these machines accommodates only the forearm of a man or a a_wz
lce-cream carton coutajulug mice, & rat, or samples of blovd, fecen, vr urse.
,.::.“ ._”-nuccna clinical tests have been found applicable alao Lo these seli-
tive devices.

7
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™
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scanning his liver during a Rose Beagal-I'*" liver funcuon test.

EXHIBIT 10.—A subject with his left arm in the Arm Counter and a collimated sodium iodide crystal scintillometer

Exinsit 9.—Original Los Alamos Arm Counter with elecironic scaling units.  The
tank of liquid scintillator is shiclded by tanks of mercury, weighing about 900 poundds

1091261



ExnisiT 11.—Most recent version of the Los Alamos Arm Counter, shielded with
turret armor plate, being used to perform a whole-body retention study of a radio-
isotope in a rat.

Shortly sfter these instruments became operational, a program was !njtlated
at Los Alamos to determine their clinical applicabllity. Bince the radioiodine
thyroid uptake test is the most commonly done radioisotopic test (and the only
actual moneymaker), this measuremwent was ope of the first to be studied with
the whole-body counting technique. The concept basic to this technique is the
now well-established fact that animals excrete metabolically important materials
at rates that expresa the turnover kinetics of the organs and systems that utilize
these materials. Oop this basis, it had been proven previousiy that {t was pos-
sible to determine the thyroid uptake of I'" by measurement of daily uripary
excretion of I'. The whole-body counter technique determines such excretion
rates by measnring the retention of an administered isotope or, in other words,

00133574.01



RADIOIBOTOPES AND RADIATION IN THE LIFE SCIENCES 39

by weasuring the amount of radioisotope which has not yet been excreted.
The resulting whole-body retention curves are the gsum of two or more exponen-
tially excretlng metabolic compartments, which are easily determined by simpie
mathematical analysis (exhibit 12).

3

8

°

RETENTION OF I'™ (PERCENT)
- -4

: e w0 i
TIME (DAYS)

Exuint 12.—Composite graph of whole-body retention of Nal'®! in normal persons
as determined with Humco 1, showing the fiducial limits of the data and the two
exponential urinary execretion raies of unbound and thyroid-bound iodine.

For example, following the oral administration of Nal'®, the iodide is absorbed
totally from the intestine and excreted by the kidneys from two metabolic
compartments, each with » characteristic rate. The Arst compartment com-
prises the unbound lodide in the body fluids and bhas. in & normal person, ®»
rapid 8 te S-hour half-time excretion rate. The second compartment is the
thyroid-bound lodide and has a slow excretion half time of 00 days. A success-
ful thyroid uptake atudy depends upon the accurate measurement of the meta-
bolic size of this second compartment, which actually is the amount of the
tracer dose taken up by the thyroid gland. The common technique of measnr-
ing the glad itself by the 2-inch-in-diameter sodium lodide crystal seintillom-
eter often falls becsuse of its comparative low sensitivity and difficulty in re-
producing the relationsbip of the gland to the erysta! because of patient move-
ment and technician error. The whole-body counter technique has proved very
eficaclous in this regard becsuse no alignment of the scanner and thyroid
gland is required, since the whole patient (s counted and patient movement does

&
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Dot affect the measurement, which requires only 100 seconda, is reproducible,
and does not require a physician’s supervision. Because of the great sensitivity
of this machine, a low dose of I'* must be used (Humco I, 2.0 to 8.0 ac; Humco
II, 02 to 0.4 uc) and consequently thyroid metabolsm can be studied safely
angd repeatedly with it for the first time (n infants, young girls, and child-
bearing women

Cretinizm in the new-born and hypothyroidism in obese pubescent girls and
sterile young women are among the conditions that cap de studied with safety,
sase, and precision with this machine. 1n another important ares, only partially
axplored, this technique affords an accurste measurement of the completeness
of a thyroidectomy for thyroid cancer and s rapid means of surveying for
carcinomatous recurrence (exhibit 18).

Using the same machine and techniques, the age-cid problem of the relation-
ship of dietary iron absorption to am anemis can be attacked in individual cases
(exhibit 14). Agaip, small children and pregnant women (the two most anemic
groups of patients the world over) can be safely assayed here because less than
0.8 uc must be used even with the older, less sensitive machine Humco I. In
this test, the person is assayed twice: once on the day he is given the dose, and
once a week later after he has passed fecally the portion of the dose he failed
to abeordb. The relationshlp of the two counts after correction for isotople
decay represents the percent of the oral dose he absorbed through his intestinal
tract. We have found in a preliminary survey of this fleld three groups of

*Y anemic patients that fail to absorb iron in proportion to their hemoglobin or

serum iron levels (namely, acute or chromic active infections, leukemias in

of proportion to their hemoglobin levels (namely, pregnant women and the

true polycythemias). Buch an easily performed test should be a helpful adjunct

to the economic therapy of amemia in the future. It would seem to be the

method of choice for testing the claims of the pharmaceutical companies that
this or that iron-containing remedy is better absorbed than another.

Whole-body counting of persons whose circulating red biood cells have been

- labeled with Cr®™ simplifies the interpretation of red blood cell survival studies

_'s done by the universal method of measuring withdrawn blood samples. The

necessity of making numerous withdrawals of blood in such a study can be
obviated by the uie of the “arm” counter. Daily measurements of the amount
of Cr® radioactivity in s patient’s arm in this device reveals the survival of
tagged RBC in the circulation without venapuncture. The difference between
the slopes of the line representing whole-body retention of Cr® and that rep-
resenting the survival of tagged celis in the bloodstream has been found to
result from the flitering action of such deep-seated organs as the spleen, lver,
and bone marrow (exbibit 15). This difference is noticeabdly increased in inter-
nal hemorrbage or in hypersplenism and decreased in externa! bemorrbage and
in the presence of circulating bemolytic agents. Because the suppressive effect
of cortisone upon hemolytic antibodies and reticular macrophage activity csn
thus be demonstrated by whole-body counting, this technique bas proven ex-
tremely useful in the control of cortisone therapy in the lenkemias and hemoirtic
anemiss. It has aleo been useful in determining and messuring hemorrhare
from gastrointestinal unicers end excessive menstruation.

The importance of the bodily content of sodium is well known, and in many
diseaser of the heart and kidneys it must be rigidly controllied by the physician.
Usually tbis is done by determining the sodium content of the blood and urine.
Whole-body counting of persons 24 hours after the oral ingestion or intravenous
fnjection of Na®Cl gives the physician a measurement of the rate of turnover
of the exchangeable sodium of the Interstitial fluids and, when used in conjunc-
tion with measurements of the specific activity of urinary sodium. measures

" the total exchangeable sodium content of the body in milliequivalents. In such

\,rb‘} N’/ & study. a young boy with rheumatic fever was recently shown to have a sodjom

pool rapldly approaching fatal proportiona due to unsuspected dletary indls-
cretions (found later) during therspy with a cortisone derivative reputedly
free from thir sodium retention effect. This technique might prove a practical
mesns also of testing diuretios and new non-edema-producing cortisone-coutain-
ing medicaments.

Prelimipary surveys show that the use of this device in measuring the ab-
sorption and bodily incorporstion of radioactive fat and radioactive vitamins
such ax Co® vitamin Ba aids in the diagnosis of intestinal malabsorption syn-
dromes and pernicious anemia. Such a technique may open new avenues of

00133574.014
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Exumit 16.—~Typical changes in blood concentration of Rose Bengal-1'" in pormal
persons and in patients with known hepatic discase. It is w be noted that, while
the liver uptake rates of the dye are the same in the two groups of persons, the

injured livers fail to clear as much dye from the blood, and the residual radio-
activity is higher than in the normal group.
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experimental approach to the problems of obesity, atheroscleroais, cholecystitia,
cholelithiasis and other liver diseases.

Measurement of blood clearance of various kinds of dyes and other substances
by the arm counter has proven clinically feasible and potentially quite useful.
In these teats, the patient reclines comfortably with his foresrm in the arm
counter, while the dye is injected intravenoualy in his other arm (exhibit 10).
After intravenous mixing has occurred, the subsequent removal of the radio-
active material from the blood is messured constantly by the arm counter, and
the amount of the substance that fails to clear s determined without further
venapunctures (exhibit 16). Using I*"-labeied Rose Bengal in this manner, the

-, relative efficiency of liver function can be measured io terms of the old brom-
Nt sulpbalein liver function test, while simultaneously determining blood clearsnce
4 .7 rates, hepatic sise in relation to blood volume. and the relative number of func-
tional hepatic cells In action, Bimilarly, I"-Miokan® and other like dyes ex-

. }.-Creted chiefly by the kidneys can be used to messure total renal function;
~ .. I'".labeled serum albumin can be used to measure dlood voiume and subsequent
' o » ghanges; and radloactive iron compounds can be used to measure the need and
»>> \n\Eavidity of the bone marrow for iron. Besides the advantage of uot requiring
&g. repeated venapunctures, the srm counter does not have to be pointed at or
W aligned with deep-sesated, dificult to locate organs. The large volume of cir

~ “y(gf culating blood measured by it enables the dose of sdministered radioactivity

3
.

- “to_be decreased five times or more without altering the reliability of these
. ~glagnostic testa.

\\ ' «' In our opinion, the numerous clinical applications descrided here do Dot
1}\ t ¢‘ exhaust the possibilities and potentialities for these measuring devices in clin-
A3 Q7 ical medicine and diagnosis. Their potential usefulness in clinical and expent-
>' o mental research seems ¢o be limited only by the pumber of processes and die-
eases that can be studied with radioactive materials. Their incressing use in

these flelds seems to us to be assured because of the simplicity and facility of

Ly
\y&t their operation and becanse of thelr great radloeensitivity and counting
RS precisions.

Representative Price. Where else in the United States are thess

whole body counters being developed !
W Dr. LusaeaveH. There is a whole grouf_of whole Body counters
‘C\_ that are planned on the large 8-inch in diameter—either 7-, 8-, or
. SN .»"9-inch—sodium iodide crystals. This crystal is pointed at the person
YN_ (& and the whole person is counted by these. The type of scintillation
y K‘(', *  counters that I have described today exists at the present moment at

N
i

: Landstubl, Germany, where the Army has our Geneva counter; Los
Nh- Alamos, where we have two, and one is this week being installed at
4y Purdue University on & commercial basis by s new company that is

starting up to manufacture these liquid scintillation counters.
Representative Price. I know you have one at Walter Reed.
Dr. Lusrsavor. I meant to mention that. .
Representative Parce. That has been there since 1957. What is the
difference in their operstion now than in the period beforef What
;re; thoiy able to sccomplish that they were not able to sccomplish
ore
Dr. Losasavon. They have been using this device experimentally.
Very often one does not know what one will sccomplish until one
tries to see what the new device is going to do for him. One of their
programs which has been similar to one of ours in Los Alamos, has
been to scan persons who have been in arees where there has bs
‘ heavy atomic fallout and contamination in the field. These devices
.' measure such gamms radistion as measurable by thess devices and
: the Armn nt.h thter Reed and Lm&stzh}r};u uﬁed theu't _denlee pmi
cipa or this, bringing persons bac: m the operational use o
stom.ig devices who g;uve possibly been exposed. It has been a
screaning procedure.

et m e ear ————
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. In addition to this, they have also been investigating what I think
18 & very interesting subject: How often can an Army man be used
as & blood donor without altering his avidity for iron or depleting
him so badly in iron storage that he is no longer usable to them as a
soldier! ere are obviously many such problems which are appli-
cable to their own operations which I know are underway, but I do
not know about them in detail.

. BRepresentative Pmice. Would these machines be valuable if used
in the various medical centers that are springing up in the country,
or are they too expensive for such use?

Dr. Losaeavcs. I think it is true that these machines will be ex-
pensive. We do not know exactly how much the development of these
machines costs us.

Re'preeent.ative Price. Are you able to put & cost on them right
now

Dr. Lusaravon. We think it is of the order of $50,000 spiece. We
think at the present time they can be made less expensive if one
uses different tyﬁf of shielding materials. But we also feel that
these are such labor-saving devices and that they are so easily oper-
ated that the $30,000 initia) cost can be easily defrayed by their opera-
tion at capacity. Such & machine, for example, does a thyroid
uptake test actually in 400 seconds, roughly about 6 minutes.

is test can be done without a physician having to locate the per-
son’s thyroid gland, or having to nim a sodium 1odide crystal at a
talkative nervous woman's neck. The person is placed in the tank
and immediately measured by technical personnel rather than profes-
sional yersonnei There is a large labor-saving possibility there.

The usual price for such a test varies but 1 would imagine is about
$15. Six minutes of counting time for $15 in an 8-hour day can, you

defray a hrgeﬁinitial price for equipment. :
epresentative Pmce. Mr. Ramey.

Mr. Raxer, One of the unsolved problems brought out in our 1959
fallout hearings was the problem of short-lived radioisotopes, in-
cluding iodine 131. Have you used these machines in any of that kind
of research! .

Dr. Losaeavcs. In one of our accidents a year ago, for instance,
this machine as well as the whole body counter in our steel room with
the large crystal was used to determine the amount of neutrons that
this injured man had received. Not only were we able to establish his
does o} radiation by this device, but we were also able to screen the
five security police who were also thought to have been exposed and
the several men who also worked in the room with him. In s matter
of 15 minutes we had shown that only one other man had received
any neutrons but had so little sodium 23 activation that we did not
have to worry sbout him. We were able, therefore, to put his mind
at rest at once. We have done work with sodium 23 as an example
of a short-lived radioisotope. We have also tried iodine 132 which i
® shorter one. .

Representative Price. If there are no further questions, thank you
very much, Doctor. We are pleased to have your statement.

gr. Lusuraven. Thank you.
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