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T i t l e  of P ro iec t  

Evaluation of the 
ceu t i ca l s .  

Institution 

Absorbed Dose f r o m  the Diagnostic Use of Radiopharma- 

Universi ty  of Miami School of Medicine, Department of Radiology, 
Division of Nuclear Medicine a t  : 
a) The Mount Sinai Hospital ,  4200 Alton Road, Miami Beach, Fla. 33142 
b) Jackson Memoria l  Hospi ta l ,  P. 0. Box 875 Biscayne Annex, 

' 

Miami,  Fla. 33152 

P r o j e c t  Abstract :  

- -  -_- -. T h e  evaluation of the abso rbed  dose  received by a patient result ing - 
from a diagnostic p rocedure  employing a radiopharmaceutical  is essent ia l  
if the maximum benefit is to be  der ived by the patient. Even  when the 
most sensit ive and sophis t icated instrumentation is used, the quantity 
of activity adminis te red  to  the patient limits the quality of the diagnostic 
information extractable  f r o m  the study.- To obtain, the n e c e s s a r y  data 
to calculate the absorbed  d o s e ,  the t issue distribution of the radionuclide 
incorporated into the radiopharmaceut ical  will be studied "in vivo", and 
the activity concentration in t i s sue  specimens and body fluids will be 
measu red .  
calculations will be experimental ly  determined,  and cor re la ted  with 
theoret ical ly  calculated values .- The r e su l t s  of these investigations 
wil l  yield a reliable estimate of the absqrbed  dose received by various 
body t issues  f rom new radiopharmaceut icals  as  they a r e  introduced 
in to  use ,  as well as  f r o m  the routine radiopharmaceuticals in cu r ren t  use. 
In addition, the interrelat ionship of the radiopharmaceuticals,  radio- 
nucl ides  and organ visualization sys t em on the resultant abso rbed  dose 
to a patient having a c l in ica l  study versus  the clinical informati0.n that 
may be obtained f r o m  this study is being evaluat'ed. 

The  physical  p a r a m e t e r s  required for absorbed dose  

These  types of studies 
-.- -- - -.- - a r e  essential i f  a given r a d  dose  to a patient is to have any meaningful 

significance.  

4. Scientific Background 

The scientific background f o r  this renewal research  proposa l  was 
p re sen ted  in  the or iginal  r e s e a r c h  proposal  dated December 1, 1966. 

5 .  Scientific Scope 

A. Objectives 

(1) T h e  collection of c l in ica l  data yielding information on the t i s s u e  
distribution with r e s p e c t  to  t ime of the radionuclide incorporated 
into the radiopharmaceut ical  under study. 
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(2) Exper imenta l  verification of the physical  p a r a m e t e r s  such a s  
absorbed  f rac t ions  and energy buildup fac tors  required in the 
absorbed  dose  calcuations.  

( 3 )  The actual  a b s o r b e d  dose calculations and the dissemination 
of the calculated values for  the abso rbed  dose .  

(4) Investigations on the interrelat ionship of radiopharmaceuticals,  
radionuclides and  organ visualization s y s  t ems  on the resultant 
absorbed  dose to a patient having a c l inical  study versus  the 
clinical information that may be obtained f r o m  this study. 

B. Relationship of proposed  r e sea rch  to p r e s e n t  knowledge and comparable  
work in p r o g r e s s  e l sewhere  

This m a t e r i a l  was  presented in the or iginal  r e sea rch  proposal 
dated December 1, 1966, 

C .  General  Plan for  the Work 

The outlined presented  in this section is f o r  the third year  of this 
project .  

(1) Radiopharmaceut icals  to be studied 

(a) Work will be completed on the radiopha rmaceuticals outlined 
in the -01 and  -02 year  of this r e s e a r c h  proposal 

(b) The t i s sue  distribution data f D r  Hippuran labeled with Iodine-123 
and 1-131 will be collected. 
searched  fo r  any  information on this radiopharmaceutical. 

In addition, the l i t e ra ture  wil l  be 

(2)  Collection of t i s sue  distribution data 

The methods  to be employed in the collection of t issue 
distribution data w e r e  presented in the original r e sea rch  proposal 
dated December  1, 1966. 
f o r  the pa r t i cu la r  radiopharmaceutical  under study 

Exper imenta l  determination of physical  p a r a m e t e r s  required i n  
absorbed dose calculations 

These  methods  wi l l  be varied a s  required 

(3)  

The methods  to be employed in these  studies were  described 
in our or iginal  r e s e a r c h  proposal.  
potential use  of the thermoluminescent  ma te r i a l  CaSOq(Dy). This 
ma te r i a l  m a y  p rove  sufficiently useful in the dosimetry of high 
energy ( >  200 keV) photon emi t t e r s  s ince  i t  should have increased 
sensitivity over  Li thium fluoride. 

In addition, we will study the 
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(4) Comparison of the absorbed dose versus  the information content of a 
a clinical  study 

This  work was  initiated during the f i r s t  yea r  of our contract  and  
we a r e  continuing along these or iginal  l ines ,  however, we a r e  
incorporat ing a n  additional p a r a m e t e r ,  the sys t em modulation 
t r ans fe r  s y s t e m .  
t r ans fe r  function for  the total sys t em using the film dens i tomet ry  method 
as  descr ibed  by Mozley (Mozley, J. M. : Quantitative Comparison of 
Radioisotopes Scanning and Scanners  in Bra in  Tumor  Imaging-Effects  
of Modulation T r a n s f e r  Cuntion and Quantum Fluctuation. J. Nuc. 
Med. 10:359 (1969).  

This will be determined by computing the modulation 

6. Scientific Pe r sonne l  

A. 

B. 

C .  

Edward M. Smi th ,  D. S c . ,  Pr inc ipa l  Invest igator  

This information was  provided in the or ig ina l  r e sea rch  proposa l  
A minimum of 15 p e r  cent of Dr .  Smi th ' s  dated December  1, 1966. 

t ime will be devoted to this project .  

Alber t  J. Gilson, M. D. ,  Co-Investigator 

This information was provided along with m y  le t te r  dated May 15, 
1967, to Dr.  Rober t  Wood. 
t ime  will be devoted to this project .  

A minimum of 20 p e r  cent of Dr.  Gilsonts 
. 

P e t e r  J. Kenny, Co-Investigator 

Education 

Professional  Experience:  

1. Department  of P o s t s  and Telegraphs; '  Dublin, Ireland 
(1 95 2- 19 5 3); Communications Engineer  

2. Department  of Industry and Commerce ,  Dublin, I re land 
(1953- 54) Meteriological Officer. 

3. St. Anne 's  Hospital, Dublin, I re land (1953- 1958) Phys ic i s t  
4. Universi ty  College, Dublin, I re land (1955- 1958) 

5. Sloan-Kettering Institute f o r  Cancer  Research ,  'New York, 
.Lec tu re r '  in Radiological Physics .  

(1958- 1961) Resea rch  Assis tant  
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Profess iona l  Experience - Kenny - (continued) 

6. Sloan-Kettering Inst i tute ,  New York, New York (1958- 1961) 
Research  Assoc ia te  in Biophysics ,  

7. Cornell  University Medical College Graduate  School (1961 - 1969) 
Instructor  in Biophysics  

8. un ivers i ty  of Miami School of Medicine, Miami,  F lo r ida  ( 1 9 6 9 4  
Ass is tan t  P r o f e s s o r  of Radiology, Division of Nuclear Medicine 

Publ icat ions 

Twenty-six publications in  quantitative organ visualization, metabol ic  
s tud ie s  and other  re la ted a r e a s  in Nuclear Medicine, 

A min imum of 25 p e r  cent  of P e t e r  Kenny's t ime wi l l  be devoted to this 
p ro jec t .  

D. H o m e r  B. Hupf, Ph. D. , Radiopharmacis t  

Educat ion 

P ro fes s iona l  Experience 

1. Abbott Labora tor ies  (June,  1955 - September ,  1957) 

2. Abbott Radiopharmaceut ical  Division (June, 1959 - June, 1965) 
Sales  Representat ive 

. 3. Oak Ridge National Labora to ry  (June, 1965 - July,  1969) 

4. University of Miami School of Medicine; Miami., F lor ida  
Resea rch  Radiochemist  

(1969-) Assis tant  P r o f e s s o r  of Radiology 

A min imum of 20 p e r  cent of H o m e r  Hupf's t ime  will be devoted to this  
p r o j e c t  . 
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7. Other  Pe r sonne l  

A. Pablo L a r r e a ,  B. S . ,  Sys tems P r o g r a m m e r .  This  individual will 
devote 10 p e r  cent  of his  t ime to this  pro jec t  in  the a r e a  of 
programming and data process ing .  

B. Bea Weaver ,  B .S . ,  Resea rch  Technologist .  This  individual 
will devote 100 p e r  cent of h e r  t ime to this pro jec t .  

_ _  c. Marcine P a r k e r ,  Medical Sec re t a ry .  This  individual wil l  devote 
25 p e r  cent of h e r  t ime to this p r o j e c t ,  

8, .  - - Other  Financial  Ass is tance  - -.-- 

In addition to U . S . A .  E. C. funds,  the personnel  involved in this  
p ro jec t  will be supported by University of Miami,  Mount Sinai Hospital  
or Dade County funds.  

9 .  P r e m i s e s ,  Fac i l i t i e s ,  Equipment and Mate r i a l s  to be Furnished by 
the  Contractor  

- - --- - _ _  - .  

The faci l i t ies  and equipment desc r ibed  in the original r e s e a r c h  
Additional equipment and facilities have 

. 
proposa l  a r e  s t i l l  i n  use. 
b e e n m a d e  avai lable  to us a t  Mount Sinai Hospital ,  which i s  a 
Universi ty  affi l iated hospital .  These faci l i t ies  include an Anger 
C a m e r a  which will be connected on a r e a l - t i m e  bas is  to a 2116B 
Hewlet t -Packard computer  as well a’s addi t ional  clinical and r e s e a r c h  
labora tory  space.  

. _ - .  - - - - -  

I Q S 2 2 b b  
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D r .  Edward  M. Smith, Radiology 
Universi ty  of Miami 
1 0 / 1 5 / 6 9  - 10 /14 /70  

10. Budget 

1. Sa la r i e s  and Wages 
P e r  Cent Requested U n i v e r s i t y  

Name Posit ion of from o f  
Miam1 Effort  Funded AEC 

Contrfbutlon 

a. Edward  M. Smith,  D.Sc. Pr inc ipa l  
Ass t .  Prof .  of Radilogy Invest igator  

b. Alber t  J. Gilson, M.D. co- 
Assoc.  Prof. of Radiology ‘Investigator 
D i t . ,  Div. of Nuc. Medicine 

c. Peter J. Kenny, M.S. c o -  
A s s t .  P ro f .  of Radiology Invest igator  

d. H o m e r  B. Hupf, Ph. D. Radiopha rma ci  s t 
A s s t .  P ro f .  of Radiology 

e.  Pab lo  A. L a r r e a ,  B.S. Systems 
P r o g r a m m e r  

f .  Bea Weaver ,  B.S. 

g. Ret i rement  a t  5 . 5 %  

Re s e a r c h  
Technologist 

15 

25 

20 

10 

. 100 

$3,000 -0- 

-0- -0-  

$ 5 ,  ooo* -0- 

$1 , 700* - 0 -  

$1,500 - 0 -  

$4,000 -0-  

$ 836 

Employee Benefits  
F.I. C.A. ( 4 . 8  ) 

+Group Insurance  (0 .7  ) 

Tota l  $16 ,036  -0- 

222 
84 

30 6 
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a .  

b. 

C. 

d. 

e. 

f .  

Radionuclides and radiopharmaceut i  cals  $ 1  , 300 -0- 

Glassware  and Chemica l  Supplies $ 500 -0- 

Thermoluminescent  Dos imet ry  Mater ia l  $1 ,200  -0- 

Phantom Mate rial $1,000 -0- 

Elec t ronic  Components $1,000 -0- 

Office Supplies, Reference  Mater ia l s ,  e tc .  $ 200 -0- 

Total  $5,200 -0- 

3. Equipment 

Film Dens ito met e r and Mic romanipulato rs $1,000 -0- 

Coll imators  $2,130 -0- 

Nuclear Instrumentat ion -0- $2,000 
$3,100 $2,000 

$ 750 -0- 4. Publications and Communications 

$ 750 -0- 5 .  T r a v e l  

6. Other 

$2,000 -0- Computer t ime  

-0- Subjects f o r  Study and T r a v e l  for  Subjects $2,000 

(20 a t  $100) $9, 000 $2,000 

$30,  142 $2,000 Tota l  Di rec t  Costs  

-0- 
$2,000 

7. Indi rec t  C o a t  at 4k ** s a l a r i e s /  re t i rement  

Total P r o j e c t  Costs $- 
37,519 Second yea r  funding AEC funds requested $3+@@~ ( 9 5 %  ) 

Univ. of Miami contribution 2,000 ( 5  % ) 
$- (100%) 34,575 ** Universi ty  of Miami Medical  School at 4% s a l a r i e s  - DCAA Provisional 

10522b8 
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- Just i f icat ion and Descr ipt ion of I tems  in  Th i rd  Yea r  Budget 

1. Film Densi tometer  and  Micromanipulators  - T h e s e  i t ems  of equipment 
will  be used in the measu remen t  of t h  modulation t r ans fe r  function, 
and  a r e  not avai lable  in our  labora tory .  

' 2. Col l imators  - The 14 col l imators  wi l l  be used on the Multifunction 
Digital  Resea rch  Scanning Sys tem.  
for this  s y s t e m  to p e r f o r m  the i so response  (constant response 
through a pat ient)  total  body dis t r ibut ion s tudies .  

These  wi l l  be specially designed 

3. Subjects  for  study and t r ave l  for  subjects :  

This  i t e m  in our  budget i s  so that we m a y  r e imburse  subjects  
who par t ic ipa te  in  ou r  body distribution s tudies  for  the i r  expenses  as 
well  as provide them with a sma l l  honora r ium.  
that  these subjects  will  spend one to t h r e e  days onthe Metabolic Ward 
of the National Chi ldren ' s  Cardiac Hospital .  

It i s  anticipated 
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NOTICE OF RESEARCH PROJECT 

SMITHSON I AN INSTI TUTl ON 
SCIENCE INFORMATION EXCHAh L PU B L ICATl ON 

BY AEC SI  SI E -78a 

TITLE OF PROJECT &VI.LWATION OF THE ABSORBED DOSE FROM THE 
DlAGNOSTIC USE OF RADIOPHARhUCEUTiCAZS 

SIE NO 

NAMES, DEPARTMENT. AND OFFICIAL TITLES OF PRINCIPAL INVESTIGATORS AND OTHER PROFESSIONAL SCIENTIFIC 
PERSONNEL (not including graduate students) engaged on the project, and fraction of man-year dwoted to the project by each person 

Edward M. Smith, D.Sc., Aort. Prof. of Radiology 
Albert J. Giloorr, M.D. ,  Aoroc. Prof, of bdiology 
Pmter J. Keoay, M.S., AiDt. Prof. of ibdidogy 
H o m e r  B. Hupf, p h . D . ,  -4amt. Prof. of b d b l o g y  
h b l o  Larrea, B . S . ,  Rerd i rch  Asroc. 

15 per cant 
20 per coat 
25 per ceat 
20 per cant 
10 per cent 

N O  OF GRADUATE STUDENTS ON PROJECT - NO OF GRADUATE STUDENT MAN-YEARS 

SUMMARY OF PROPOSED WORK (200-300 words. omit Confidential Data) Summaries are exchanged with government and private 
agencies supporting research, are supplied to invenigaters upon requen, and may be published in AEC documents Make summaricf sub- 
stantwe, giving initially and for each annual revision the following OBJECTIVE, SCIENTIFIC BACKGROUND FOR STUDY, PRO- 
POSED PROCEDURE, TEST OBJECTS AND AGENTS 

The evaluation of the abrorbed Qso roceivad by pt ica t  rerultiog from a dhgnortic 
procedura employing A tabiopturmaceutical i a  eroenti.1 if the muimum benefit ir to be 
derived by the patient, To obkin the n s c s o ~ r y  d ~ k  to . d c u h t e  the Abaorbtd dome, 
the t ioeue dirtribution of the rrdionucUda incorporated into tht rsdiophrrmaceutical 
rill be rtudied "in vivo*', a d  the activity coacentrrtion in tfroue rpeclmoiw and body 
fluid8 rilf be meeoured. Tha phyaiul  p n m e t e r r  required for aboorbsd dore 
crlcuhtiona *,ill be experimsnully determined, and corrolated aith thaorsticrlly 
cilculrted vrlwr,  The rsrulta of there invertigationo w i l l  yield a relfrble ertknate 
of the abrorbd doer received by vrriour b d g  tfrruer from now radiop&mrceuticalr 
a0 they A- introduced into ura, afi we11 ar from tho routine radiopharmrceuticalr in 
currant uec. fn addition, the iatcrr~btionehip of tho radiop&rmaceueicalm, radionucUdeo 
rad organ rlrnudhatbn ryrtem on tbe terrrltant absorbed dorc to a patieat having a 
clinical r N d y  mrru the c U d d  informatdon tbat m a y  be obkined fran t&ir rtuciy La 
ha evaluated. 

RESULTS TO DATE: 

PRtMARY I 
SECONDARY DATE: 

INVESTIGATOR - DO NOT USE THIS  ACE 
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