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1. Title of Project

Tyaluation of the Abscrbad Dose fron. the Dizgnosiic Use ci Radiopharm.z-
ceuticals.

2. Institution

University of Miami School of I ledicing, Department of Radiology, Division
of Nuclear Medicine, 1700 MW 1Cin Avenue, Miami, Florida 33138

[\

Proiect Abstract.

The evaluation of the absorned dose received by 2 patient resulting

from a diagnosiic procedure eriploying & radiopharmaceutical is essential

if the maziraum benefit is to te derived by the patient. Even when the most

sensitive and sophisticated instruraentation is used, the guantity of activity

administered to the patient lir:its the quality of the diagnostic information
“extractable from the study. To obtzin the necessary data to calculate the
absorkbed dose, the tissue distribution of the radionuclide incorporated into
" the radiopharmaccutical will ¢ ~tudied “ir vivo", and the activity concentration
_in tissue souumcnc and body 1hud., will be mweasured. The physiczl parameters
‘required for absorbed decse czleulatinns will be experimentally determined,
_and correlaLed with theoretically czloulated values. i The results of these
investigations will yield a reliztle estimate of the absorbed dose recelived by
“various body tissuez irom new rzdiopnzrmszceuticals as tney are introduced.
into use, as well as frorm: the routine rzdicpharmaceuticzis in current use.
Since detailed datz on tissuc distributicn with respect to time will be obtained,
potentizlly new clinical applicztions may evolve irom theze studies.

4. Scientific Backaround

The principal invectigztor nas had a sustained interest in the evaluation
of the internal absorbed dose from dizonostic radiopharm.zceuticals for
approximately five yezrc, werking in poth the physical and biological aspects
of the problem. From his expericnce, it zzpears that if reliable answers
are to be obtained efliciently, both zsuects of the problem must be attacked
simultaneously. For exariple, consider a radiopharmaceutical which is
concentrated by the liver, and excroicd primarily in the {eces, and one is
asked to determine the absorbed dose to the ovaries. To calculate the
absorbed dcse the c'n;:ro:v“i" te biolomiczl dziz must be collected, as well as
the physical and anatomical pz r:r.“e‘ crz determined which are necessary
to describe the radlauon ficld seen: o wne ovaries. A rouch approximation
may be made by the standard metnods; however, these tend to be conservative.
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17 one wishes to maximice the quantity 91‘ _::cti':rity adiministered in c»der to
: ' optimize the amount of information aval'l:-.ole irom the study, and rizintzin
a given zbsorbed dose, one must ave the most reliable data availz:ie.
The aim of this study is not to zpecliy the maximum absorbed dose, put to
tell the clinician if he administers "2" milllcuries of a radionuclide in a
« specified chemical form, a given tissuc will receive "“y" millirads. Thz
clinician must then determine (based cn the clinical situation at hard) the
o absorbed dose (the risk) to which the patient can be exposed, to obtzin the
necessary dizgnostic information (the benerit).

The scientific and medical literature in this arez, except for :ze past
few years, has been spotty and haphazard. Only recently have investigators
bequn to re-evaluate the physical parameters using contemporary czmputa-
tional technics required in these calculations: (Berger, 1966), (Eliett, et al,
1964, 1985), (Loevinger, 1966) and (Smith, et al, 1985). However, the
physiczal parzmeters for many of these cazlculations have not been verified
experirentally. The ICRU (Cook, 18¢%) is currently reviewing the znatomical
and rmetabolic data required for ancorbed dose calculations. The nuclear
parameters such as photon and particle yield per disintegration and energy
are actively being evaluzted and reported by various groups. The tislogical
data reguired for absorbed dose calculations is at best almost impozsible,
with a few exceptions, to obtain irom the liierature because of the
inconsiztent manner in vihich the data is reported. In addition, there is

~usually incomplete iniorination on the pnysical and chemical characieristics
‘of the radiopharmaceutical at the tirze of injection as well as insufficient
‘clinics! data on the patients studied. An excellent case in point is ¢~°Hg-
Neohyarin. A wealth of data is availzble in the literature providing tissue
distribution daia; however, there are significant discrepancies in tre daia

" {Smith, 19¢C) which only after much correspondence plus additionzl

siudies have these discrepancies been resolved (McAice, 19€8).

Scientific Scove

. A. Objectives

(1) The collection of cliniczl dztz yielding information on the iissue
distribution with respect tc time cf the radionuclide incorzorated
into the radiorharmaceutical under study.

(2) Experimental verification oi the physical parameters such as
absorbed fractions and build-up factors reguired in the aktsorbed
dose calculation.

(2) The actual czlculation and dissemination of the calculated values
fcr the absorbed dose.

(2) The evaluation of new radionucide generators at the time trey are

‘ iriroduced. :
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. B Relationchip of propoced researcu to present fnowledge and comparakle
- - -
work in prooress elsewhere.

At prescnt there are no full-time prolects at any institution devoted
specifically to the actual collection of viclo vical data for absorbed dose
calculations, and the experimental veriiication of the physical parameters
required in absorbed dose calculations. However, The Society of
Muclear Medicine has an "ad hoc' Comnmittee on Medical Internal
Fodiation Dose (WIRD). The principal investigator is co-chairman
of tic committee.

The MIRD Committee does not do the actual laboratory work, but
relies on the laboratories of the commitiee members and other
cceperative investigators to supply the committee with the data they
hav e collected. The committec then evaluates this data, which is based -
on Jata from at least two laboratorices, determines if additional data
is necded, and then, when the rr‘qmrcd data is collected, the absorbed
dose calcwlations are made. The prograr which I.will outline in the
followinf section will provide z sorely recded data in-put for the MIRD
Commnitice.

- The work o the MIRD Cormitiee is endless since new radiopharmsz-
 ceuticals are being developed in the leb c atories of medical centers at =
rapid rate, c.nd the radiopharmaceuticals in current use are already
quite exztensive, This proposed project 4111 face 2 similar situzticon.
The radiopharmaceuticals, i current routine use to be includegd in this
project are thoze whose use may increase because of improvements in
“or availability of nuclear medical instrumentation, more sophisticated
clinical studies or additional informiation on tne ausorbed dose. The
radiopharmaceuiicals that are in the stzage of clinical evaluation will te
chosen based on preliminary clinical daiz regarmng the eificacy of the
study and tne mamitude of poientiad use of the radiopharmaceutical.

Studies sir.ilar in scope to the one propcsed in this application, but
whose objective is to evaluzie the exposure patients receive from
diagnostic radiorraphic procedures are underway in several institutions.
These studies, in manv instances, are retrospective in nature, where
the objective is to answer the question, what exposure did the patient
receive {rom z ~1ven studv' ior a given sct of exposure conditions. Since
the discipline of Nuclear I edicine is yourq, we should not wait ten or
twenty years, and start retrozpective Ludles similar to those currently
underway in diacnostic radiology, but institute prospective studies as
new radiopharmaceuticals are introduced into the field.
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. C. General Plan for the Work

The outline presented in this section will be for the first year of
the project. Studiez in succeeding years will include additional
radiopharmaceuticals (both routine and those under clinical evaluation)
and radionuclide generators as they arce developed. The experimental
verification of the physical parameters will be completed in the
second year, and it is hoped that "in vivo" dosimetry studies can be
initiated in both humans znd animals.

(1) Radiopharmaceuticals to be studied during the first year.

a. Rose bengal (in routine use for liver scanning and liver

function studies).

Iron (in routine use for ferrokinetic studies).

¢. Indium iron oxide (currently being clinically evaluated as a
scanning agent for the lungs) (Stern, 19¢6).

d. Indium colloid (currently being clinically evaluated as a
scanning agent for the liver) {(Goodwin, 1966).

4

~ All radiopharmaceuticals used in this project will be assayed
to determine the exact activity administered to the patient as well
as the radionuclidic purity and the radiochemical purity of the
radiopharmaceutical.

(2) Radionuclide generator to be evaluated during the first year.

Commercially available indium-113m g¢enerators (Kramer, 1966)
will be studied with respect to elution efficiency, tin-113 breakthrough,
radionuclidic purity of the eluate, presence of column matrix in the
guate, radiation exposure while the generztor is eluted, and sterility
and pyrogenicity of the eluate. At present these generators are
availatle from New England Nuclear Corporation and Union Carbide
Corporation.

(2) Collection of the tissue distribution data.

Patients will be hospitaliced in the metabnlic ward for a
sufficient period of time to provide data on the initial metabolism
of the radionuclide incdbrporated into the radiopharmaceutical,
and the rate at which the activity is excreted in the feces and
urine. These patients will have a physical examination and

: history before the study is started. Twenty-four hour urinary
. and fecal collections will te made as well as serial blood (red
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- ' cells and serur.) szmples. The total vady counter will be used

' to verify the totzl brdy reiention of the radionuclide as determined
by the cxereta esleationg, wnd to evaleate the spacial distrizution
of the radionuaiide Jo the badys I REMCAL phantors will he
used as an aid in determining the fraction of the administered
dose in the vzriouc tiscues. A blood sample will be taken wahen
a measuremert ic ade with the total body counter. The pz:ients
will be followed on the totzl baay counter as outpatients until iess
than one per cent of the administered activity is retained or until
the decrease in body retention of the radionuclide approaches the
decrease in activity thzt would be due to the piysical decay cif the
radionuclide alone.

When there is significant concentration of a radionuclice in
one or more areas of the body, a detailed digital scan will te made
over that region ucing the Dynapix scanning system., Count-rate
and spacizl informziion will be evaluzted to provide a better
estimate of the loczl tissue concentration. At present a recgion
1.5 mm by 2. ¢ mr.. can e quantitated.

. DBiopsy specimen zlong with a blood sample will be obtzined
from surgical natientz who have received a radiopharmaceuiical
_under study. Tissue specimen will be obtained at autcpsy wihen
" the radiopharmaceutical hzs been administered to an indivigaal
- prior to his demise. Sufiicient clinical inforration on the
individuzal {ror: whom the tissue specimens were obtained rust
be availavie ior the specimens to be included in the study.

(4) Experimental determination of the physical parameters required
in absorbed do..e cziculaiions. :

Values for the 2bsorbed fraction will be determined in both
infinite and bounded ceometries and compared with the calculated
values 27 Ellett, et zl. The absorbed fraction will be studied as
a function of the photon energy, phantom mess and shape, and
radionuclide disiribution. Thermoluminescent dosimeters will
be used as the radiation detectors in these studies. The absorbed
{raction will also ve determined for the simulated organs of the
REMCAL phantom. The build-up factors of Berger will be
studied in a similar {ashion.

If the tissue disiribution data indicates thzt a single orcan

. may receive significant absorbed dose due to being irradiated
. o 4 by several neerby crgzns which hzve concentrated the radionuclide,
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' the irradiation Z.id wiil be sinuiated in the REMCAL phantom
‘ Lsoried 03¢ mezsuwred using thermoluminescent

(5) Caleculation of the zhosrbed dooe.

An upper and lower ectimzte for the absorbed dose will be

- calculated based on the dztz coliected in the sections already
discussed. When applicable the computer program for absorbed
dose calculations developed by Iv.ones Berman and other members
of MIRD will be used. The absorbed dose will be calculated for
all appropriate organs attempting to ¢ive an indication, where
possible, of the influence of aze, sex, pathological state, etc.
on the absorbed dose estimate.
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Seientliic Personnel

A.

—dward M. Sr.ith, Sc. D., Frincipal Investigator

Education

Prolessionegl Exparience

(1) University of Miami School of Niedicine, Miami, Florida (1966 to
precent). Assistant Prefessor, Department ofRadiology,
Division of Nuclear Medicine.

(2) Cornell Universily Medical Ccllese, New York City (1985-1966).
Rescarch Anzociate, Depurtimont of Radioloqgy.

(3) Hospi:zl for Speciul Surgery, New York City (1065-1966).
Ass~ciate Scientizt; Techniczl Director, INuclear Medicine
Lakcratory; Radiation Szfety Oificer, Member of Isotope
Cor.mittee.

(4) Natiorzl Institutes of Health, Bethesda, Maryland (1963-1965).
Sericr Azsistant Sanitary E:¢ineer, U. S.P.H.S. (Military
Ser-ice). :

(3) Catholic Urniversity of America, Washmg"o.‘, D. C. (1963-1964)
Lecurer. Twoe semester advanced ¢raduzte course entitled,
"Rediztion Doziretry and Saiety".

(C) Naticrzl m::tlm' e5 of Health Gradu:te Program, Bethesda,
Nizrviand (1%:4). Lecturer. '

(7) Johns Zopkins University, Ealtimore, Maryland (1960-1943),
Rezezaren Azsistant.

(6) Los Alamos Scientific Laboratory, Los Alamos, New Mexico,
(Summer 1800). Summer Grzduate Student.

Publications

(1) Howley, J. R.znd Smith, =Z.M: A Method of Assuring the
Spectrochemicc.l Purity of I-132 for Medical Use. Health
Phy:ics, 10:023 (1864).

2) Smith, E.M., -.:u.dle:,, J.14. and Wagner, H. N.Jr.: Determination
of Frotein-Ecund Iodine (PRI) in Human Plasma by Thermal
Neuiron Activztion Analysis, J. Nuc. Med. 5:828 (1964).

1042089



Y

B - - . v - .
) Sl Sondtl, val, of Anourbed D
RAIvIeS a.r l, ql'
0o
' . Fublications (Cont'l)
(3) Smith, T. } Dropurtir-r. Ures, Rudicchemical Purity and
Calivratio 01’ n-30n, L Luz Med., 2:871 (1904)
(4) Smith, £. Z\. I_':a.r nzi D:ze Calculations for Te-227, J. Nuc.
Med., €221 (19¢R).
(5) Smith, E.M., Earris, C. C., zrnd Rohrer, R. H.: Absorbed Dose
N Calculaticns for Radicruclides that Erit Low Energy Photons,
J. Nue. Lied. C:348 (L500).

(C) Srnith, LN Te-00rm Doze Czleulatic::s. Appletor.-Century -
Creits, New York, po. So-3% (‘.9';'6) ‘

Smith, E.N..

Current Prob
for Internzlly Adminisiered

ems in Absorbed Dose Calculations
<adiopharmaceuticals. Appleton-

-V

Century~Crefts, MNew York, np. 108-109, (1966).

(8) Smitk, =. M., Harris, C. C., and Rohrer, R. =.: Cdeulations
of Jwecal Fnerday Depecition Dui 1o Eleetron Qzpture and
Internai Cunversion, J. Jinc. Tied, 7:28 (10086).

(9) Smith, E.M.: CalculatingApr:;\rhu czes fror. Rediophzrma-~

ceuticzls, Hucleonia:s,
Srizith, & Imterpad

(94)

..
ded o J\'.!-:

JaI.
D.dlculu.. A:,:'. rizd Doge; Radiczctive

O

Pnarmaceuticals, Cini. {011, U.3. Dinartment of Comrerce,
Scrincileld, Va, 22102, v, {48 (1828).
(10) Tow, D.=., Wagner, E. 1L ,Jr., Lo::-c:-lvlajano, “Jincent, Smith,
=. 5 :—.nd_- iglte, Tinrar Vzlidlly of Lleasuring Regional
Puirmonar; Arieriel Zlood Flow with I -acroagerecztes of Human
serur Altumin, Arn.. 1. of Roentgensioqy, Rz. “rerzpy and
Bue. Med, 2C:004 (L3CQ).
‘ (11)  Seith, E. M.: Radiztion D;:sir::etry, Principles ¢ Nuclear
‘ Medicinu. To be published by Saunders, 1966
(12) Smith, E.&:..: Internal Radisticn Abserbed Dose Celculations,
diandbook of liochemistry and Biophysics, To ne puclished
v World Taidishing Sa,, 1000,
Manuscripts in Prevaraticn
(1) Evaluation of the Op‘fm'w“ Crzstzl Size for a Cliniczl Whole

Eody Counter.
Desim znd Zwvaluation of &
Data

(2)
(3)

(4)
5)
(€)

A .’\/
Pz Ltprh oi Distribution of S
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.cquisition zng Control System for
Digital Scirtillation Scanner.
itifunction Digitel °*1mﬂlatlor Scznning Syster..

Cliniczl Wrcle Body Courter.

a Multifunciion

Sr-Dh

2 in Osteoarthritis of the Knee.

Auszy of Rudionueiides in the Huclear Medicine Laboratory.
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(7) Verifization oI the Rinlosicnl propertics of e Rzdiopharmaceutic
(sodimun :u;.--':-1;',‘5»-'i,_}"zlo:x.- ate-liyocnr) ,‘°1m,az) by Activation
ﬂm;ly':i':

(=) Neiabolizm —nd Ziolsmezl Dis ,tme-g.lm o1 l:yochrisine in Rats
Utilizing Lobelled Wiczehrysine and Activation Analysis.

Additionzl Infyrmation

(1) Co-Chzirmzrn, AdFoc nmrm‘ten on Liedical Internal Radiation
Dese, The Societr of Dluclear iv.edicine.

(2) Ad Hoc Comniittee for Survey of Radlulsotopes Administered to
Man, The Society of Muclezr iledicine.

(<) Scientific Advisory Edard, Handbook of Radloactlve Isotopes,
The C-emical Rubber Cornpany.

(4) Radiation Frotecticr Comimittee, The Society of Nuclear Medicine.

A minimum of 25% of Dr. Smitih's time will ke devoted to this prOJect

B Wllllam M. Smock, III, I

e Education - SR

Proiessicnal Zxnerience

(1) University of Vi 1'1 Szhiool of hoedicine, Miarni, Florida (1964 to
present.  Instructor, Department of Radiology.

(2) Jockoon emoriz l Hospital, Miami, Florida. Associate Director,
Divizsion of Nuclear l.edicine (19C0 to present). Attending
Radiclogist (18C4 to presernt).

(3) Cedzrs of Lebanon Hospital, Mizmi, Florida (1964 to present).
Attending Radiologist

Publications

Viamente, ..., Parks, R.ZL. znd Smozk, W.MN., Guided Catheter-~
ization of tm. Prancux.‘- Arwrien (A peper presented in three parts),
Radiolog, £5:205-820 (19it)
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1 ' Ad dditionz] Ini rmutich

(1) Wediezl Licensure
C-QOI'(‘}.L.. - LI
Floridz - [
(2) CLrLl-l atizn
Certificd by the Awmerican Board of Radiology (Radiology,
mele:r 1 edicine, and Xzdiation Therapy), 1965.

Dr. Smoak will devote 207 af nin tline to this project.
C. Physicist - to te errrloves.

Qualifications .

Masters Deoraoe or I=:ich ciors Deorec With o /nﬂrlr-nce in MNuclear
Iv‘zcmcmg.. Thin indi flJu..u +ill devote H0% of his time to this
proiect.

7. Cther Personnel

A. Nuclear Mediczl T
. and experience in
e i of his time to tnl

@D

chnoloist. Rzcnelors Degree or equivalert iraining
Tuciear hoc:licin. "1'"1" irdividuzl will devste 100%
Lroiect

mn

B. M t.chcal eoretzry.  Thizc individual will devote d:*,g of his time to this
uI‘JJLCt. ) z".:.

8 Other Financizl Azziziente

At presom, t‘u> personrnel invilyed in this project will be supcorted
by University ol Ivizmi or Dz Ounty funds.
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: " 9. Premises, Facilities, Eauipinent and Materials to be Furnished by tne
Contractor.

A. Laboratory space ior recearch activities to be conducted.

(1) Whole body counting laboratory - approximate area 310 s3. ft.
(2) Dosimetry laboratsry - approximate area 150 sq. ft.

Laboratory areas to be shared with clinical nuclear medicine

(3) Counting laborztor;” - epproximate area 220 sq. ft.

(4) Dynamic functisn studies laboratory - approximate area 180 sq. ft.

(5) Dynapix scanning room - approximate area 210 sq. ft.

(6) Radiopharmaeeutical developinent, preparation and dispensing
laboratory - approzimate area 500 sq. 1t.

B. Clinical nuclear medicine laboratory

The clinical load in the nuclear medicine laboratory averages 35
procedures per dayv witn a range between 20 to 50 procedures per day.
Individuals from this ratient population will be administered the
radiopharmaceuticals which are to be investigated in this project for
diagnostic purposes. &ince many of the procedures are perfcrmed
. for screening purposez, this large patient population will provide both
.. normal metabolic data with respect to the organ system being studied
‘as well as data for various pathological conditions.

The nuclear instirumentaton which will be made available for use in
this project includes ti:e Dynapix scanning system with compuier
compatible magnetic tzpe read-out, two rectilinear scanners znd
several scintillaticr. cetector equipped with flat-field collimators
connected to single channel pulse height analyzers.

C. Metabolic Ward.

The 14 bed metabolic ward is an independent unit with regard to
administration, nursir.c and other aspects of patient care. The
facility is available to zll physicians of the University of Miami School
of Medicine staff for admission of patients of any age who qualify as
research sutjects. The Dlvision of Nuclear Medicine will be allocated
two beds to be used in conjunction with this project. Routine laboratory
determinations are m=zde by the unit's laboratory. All costs for
hospitalization are borne by funds supporting the facility.

e
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' D. Computer Center

The computer center ut the Unlyersity »f Miami consists of an
BN 7040-1401 cornpmting syotenn, This Zystem will be updated
towards the end of 1907 with an 112N 260-00 computing system,
Programming assistance iz availzble at the computer center.

1042094
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The following scction preacnts a detailed budget estimate for the first
year, and the juctification and Zcscription of each item of equipment listed.
An approximate budget iz given Ior the second year.

The travel funds requestied in this contract will be used to attend
scientific meetings and conferences relating to the objectives of this project.

A. Estimated budget for firs » from February 1, 1967 to January 31, 1988.

Estimated
Requirements

(1) Salaries and wages

a. Principal Investigator, Edward M. Smith, Sc. D.
Assistant Proiessor of Radiology
) 2553 $1, 250/ $ 3,750
b. Willizx M., Smoax, I, M. D., Instructor in
' ‘Radiology, 20% of time

No salary included, County employee ————
c. Physicist at . S. 1evel or B.S. with equivalent
-~ experience, 50% @ $700/mo. —4;-200—
" d.” Nuclear Mediczl Techrologist at B. S. level or
egquivalent L‘.peric*tce, 100% @ $50/mo. 6, 800
e. Mediczl Secretary. 255 & $4OJ/mo 1,200
$15,750 + <
Social Security @ 4, 4 --~3 of ursL $6,600 P 437
Gronp Life lnuurmce = 0. 77, of $3750 20
Retirement @ 7. 07 » -l“"m“ 1181 - .
v ' 35644 T
) ' 32
(2) Supplies 12 2 >c

a. Radionuclides and

radiopharmzceuticals $ 2,000
b. Glassware and Chemiczl supplies 2,000
c. Disposable containérs icr sample .

collecting and counting 500
d. Computer and procramring time 1,500
e. Electronic mzintenznce and repair 250

f. Cfice supplies, reicrence materizal,ete. 250

o ' - 8,500
1042095 |
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(3) Equipment
a. Total body counter ~2&,7060
b. Thermoluminescent dosimetry cystem 5, 000
c. Alderson REMCAL Phantom 2,500
d. Radionuclide assay equipment 3,000

38,500
(4) Travel 500
(5) Telephone and other communiéation costs 200
(6) Publications 300
(7) Indirect costs: 51% of salaries and wages plus
retirement, 0.1 x $16:9839 = -~
(A.E. Freerks, Navy Audit Office, Field Box 2691,
West Pzlm Eeach, Florida: 8638 ¢

Total Project Cost 372,033

- Amount requested of AEC $72,033

B. Approximate budget ior zecond year from February 1, 1968 to
January 31, 1969.
Approximate
Reguirement
(1) Salaries and wages $ 25,000
(2) Supplies 10, 000
(3) Equipment ——
(4) Travel 500
(5) Telcphone and other comnmunication costs 200
(6) Publications ) 500
(7) Indirect Costs (a2pproximnate) 12,500
Total $ 48,700
i04209b
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. c. Justification and description of eguinment in first year budget.
(1) Total body counter.

The total body counter will be used to determine the total
activity retained by the ratient zs well as the distribution of
activity in the body. This cannot be done with sufficient reliability
if individual uptake unitz arc used to monitor the various tissues
which accumulate activity because oi the problems associated with
reproducing counting geometry, compensating for body background
and assaying the z2bsolute activity contained in a given tissue. Using
the total body counter described below, and a suitable phantom
(Alderson REMCAL phaontorm), these problems can be completely
eliminated or reduced in ma'mitude so they can be compensated fer.

The total body counter to be constructed will be conceptually
similar to the one described by Pircher, et al (Pircher, 1965). It
will consist of {ive colliinated detectors above and below the patient.
The patient is to be moved at z censtant speed between the two séts
of crystals. There will be six channels of count information '
corresponding to variouc detector combinations, a channel of time
information and 2 chezrnel ¢f spacial iniormation. These data will be
recorded on an increr.erntal manetic tape recorder, and then
S processed at the Computer Center of the University of Miami. The

O * total body counter will require approximately three months to
‘ " complete after funds are avezileble. It will be advantageous to have
S this portion of the project funded as soon as possible. A block
| AR s diagram of the proposed totzl body counter is attached.

(2) Thermoluminescent dnzimeiry system

The thermoluminescent dosimetry system will be used in the
experimental verification of the various physical parameters
(absorbed fraction and build-up factors) necessary in absorbed
dose calculations. It will also he used as an aid along with the
REMCAL phantom in the evaluztion of the absorbed dose for
complex irradiation gecmetries; for example, the gonads irradiated
by the liver, small bowel and total body. In the second year, the
system will be used ir. the planned "in vivo" studies.

(3) Alderson REMCAL phantom

The REMCAL pnantom will be used in conjunction with the
. total body counter to assay the activity in various body tissues. It

1642091
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will aleo be used in conjwicticn witn the thermoluminescent
dosimetry system to evaluic compler irradiation geometries.

(4) Radionuclide assay equiprient

This equipinent will be used Lo assay the administered
activity, counting standerds, tody {luids, tissue samples and
jeces. It will consis: of 2 siielded 3" x 3" NaI(TI) well crystal
and a 3" x 3" Nal(TI) solid crystal mounted in a shielded

calicration rig. The detectors will be connected to a single
channel pulse height znalyzer sysiem.

10420498
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