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higher dose t h a t  i s  d i f f i c u l t  t o  es t i i i a te .  

dose i s  s t i l l  below 1 rad.  
Camwa. ' 1  V a n  Djko, D. C. 
Physiol. 299:65-72, 1965.) 

Hovever, assuxling an extreme case 
1 where 1/10 of the  adnin is te r?d  dose i s  taken up by 10 gm of bone, the  r ad ia t ion  

('l30r.e Blood Flow Shown with F-18 aqd t h e  Pos i t ron  
h g e r ,  9. 0. , Yano, Y. , and Bozzini, C. h. J. 

Subjects w i l l  5e pa t ie - t s  u::dergoifiz stad;. f o r  diagnosis a i d  treatc;ent of 
diseases a.ff3cci.q ~b.3 skeleton ad blood. 2s n o m d  *rolunteers :nli pc:?cipac; 

Proced3ire 1 : 
m o w  organ uzojtair.able by ot !zr  r.oa:s a d  has becone a stacdard lakr%b2r:: 
diagnostic p rocedue  i n  the  Dorzer LakoratorJ Cl in ic ,  
undertake:> f o r  the patie::t 's be-efit .  

- P r w d w e  2: Deteminat ion  or' r z l a t i v e  blood flow t o  the  ske le ton  usi:?g F1' is 
a diagms t,ic procedure i.-i bone d isease  but  repr?se:lts t he  0-k 
Kocec-re i n  these s k d i e s  as tts i n fo r ra t ix  &cod i s  of EO d i r e c i  be?.ot'it 
t o  the pa;ie:-.z. 

F+52 n a r o w  d i s t r i b u t i o n  s t u d i e s  provida inforza t ion  aocut ".IS 

This p ~ t  sf th? s;udj is 

There shollld b.3 no 9r.otio::d 31 sacial d s l o t s r i c c s  e f foo t s  upo:: ::?e subtact. 
Physical delezsrf-  effic ts  fr3.i t . ~  ad-.i.:istration or' r d . i o ~ i i . - ~ i . ~ ;  1 .it 
form of ?e-52 a-d f'--tS repz-osezt, tne only poss ib le  hazard. 
minimized 'og the  highly sens i t i ve  pos i t ro  i s c i z t i l l a t i c r .  C C T . ~ ? ~  ~5 :'!? s:?@rt  
physical ha l f - l i f z  of both isotopes.  The upper l i m i t  of radia;i:r. d2:so ' 5  3b.4 
bone marrow of a rAom,al adu l t  has beor. ca lcu la ted  to  be 2.5 roentge-.s f a r  3 
100 $3. dosa ( " H 1 . m ~ .  B o x  Karrow Dis t r ibu t ion  Shown i n  vi-ro bj %on-52 z::? tix 
Pos i t rm Scin i i l1a t io : i  Ca-.era'', ATger, 2. 0. md  Va? D;rko, D. C .  
1587-C9, 196k). Because of i t s  shor t  ha l f - l i f e ,  F-12 d e l i v e r s  a re la t i s -a ly  
small radiatio:i  dose t o  the pa t i e3 t .  Tvest,rt7-five percent of the  adr.i:.i.lis tered 
dose is excreted v i a  the  u r i ce .  
of 200 pCi, and u r i x  output at  the norrnal r a t e  of 1,509 ml/dW, ar.d t h a t  the 
bladder i s  er?pty at the  t i n e  of adr.i.iI?istrstion ( the  condition t h a t  resulcs i?. 
the h ighes t  r ad ia t ion  dose) ,  t h e  i r . t egre l  r a d i a t i o n  dose t o  the  bladder i s  abaut 
0.5-1 rad. 
is less than 20 mi l l i r ads .  

This ?.az~=? is 

Scie . c ~ ,  1 ~ . 1 4 4 ,  

Assw.ir.g an i::travecously ad!!.ir.istsr?d CDSe 

The average dose received bj t he  r e s t  of the  body, exchd ing  bone, 
Areas of bone t h a t  cor-centrate F-18 rece ive  a 
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This appl ica t ion  f o r  2rz.n.t (or  award) k c l u a e s  research procedures upon iiW.a 
s'Jbjects viiicii cx fo rm zo tke po l i c i a s  of the 2ublic IIeslt:? Servicz ar,d tb.3 
University of Cal i forn ia ,  Barlelejr: 

3 0 0 5 2 2 9  



f '  

0- 
NO108 
Found By 
Dalor ._ 

Human Subject Protocol 

The use of hunan subjects in the coming year w i l l  be confined 

t o  a study of erythropoietic marrow distribution, cornparinq radio- 

active iron ('*Fe) with Indium-chloride ('llIn). It i s  important 

in diagnosis to have an accurate assessment of total erythropoietic 

marrow and its distribution. Our research requires that we make 

this determination using two different tracers. 

logical tracer but is not readily available and is less easily 

imaged than indium-chloride. 

i 

Iron is a physio- 

It has already been established that 

in most instances the distribution of indium-chloride and radioactive 

iron are similar. 

patients in whom there is a discrepancy. 

different hematological disorders, both with iron and indium-chlorrde 

it is hoped to determine in which disease states indiun-chloride ~ ! o e a  

not give a true picture of erythropoietic marrow. 

have the benefit of an accurate portrayal of their erythropoictlc 

marrow with radioactive iron which will be valuable in their ime- 

diate management and prognosis. 

will not help in their diagnosis. 

However, there appear to be a limited number of 

BG studying patients w i t h  

All subjects wlll 

- 
The additional indium-chloride scan 

The radioactive iron marrow distribution study provides i n f a r -  

mation about narrow function and has becone a standard lahoratory 

diagnostic procedure in the Donnor Laboratory Clinic. The upper 

l i m i t  of radiation dose tb the bone marrow of a normal adult has 
been calculated to be 2.5 rads fo r  a 100 pCi dose (Human Bone !?arrow 

Distribution Showin vivo of 52Fe and the Positron Scintillation 

Camera. Anger, H.O. and Van Dyke,' D.C., Science 144:1587-1589, '?6;). 

'-+---n-chloride has been annroved hv the FDA f o r  advanced c1-n- 

j ical trial's in patients for the purpose of determining the site3 
I 
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and extent of marrow function. Indium-chloride is being used 

according to the protocol of Hedi-ohysics, Inc. 

receive no more than 2 mCi f o r  adults weighing 70 kg or more and 

proportionately less for lighter people. 

Of age will not be studied unless there are exceptional indications. 

The radiation dose has been calculated to be 2.4 rads to the bone 

The patients will 

Subjects under 18 years 

Carrow, 4.5 rads to the liver, 0.5 rads to the total body, including 

the gonads, and 0.3 rads to the uterus, for each mCi of tracer ad- 

rinistered, 

Both isotope inaginq techniques involve intravenous injection 

Imaqing of a radioactive tracer and imaging 24 to 40 hours later. 

takes about 2 hours. \-. 
Subject8 ell ba patients referred to the Donner Clinic and 

-?T 
i .  

all age groups && be included. A complete hematoloqical work-up 

including bone 

formed as part of the normal medical management of the patients. 

Both bone marrow imaging techniques involve similar risks to the 

patient as other nuclear nedicine procedures and radiological tests. 

The records and information obtained will be transmitted to 

row cytology and "Fe tracer kinetics will be per- 

the referring physician for  use in the patient's immediate manage- 

ment. 

form is attached. 

Medical privacy will be maintained. A copy of the consent 

A 

.9 &*, 
-1 Administrat- 
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The undersigned agrees to accept responsibility fo r  the scien- 

tific and technical conduct of t he  project and for provision of re- 

quired progress reports if a granc IS awaLreL b..L --.-uAL "_ c 

application. 

L Date 1 Principal Investigator 



CONSENT TO ACT AS SUBJECT FOR 
RESEARCH AND IPIVESTIGATIOETS UNDER 

USPH GRANT CA 08370 

Your physician suspects that you have a problem involvinq your bones 
and bone marrow. 

Patient I s Name Date 

1. I hereby authorize 
Name of person(s) who will perfom procedures 
and investigations, 

and/or such assistants as may be selected by him to perform the 
following procedures and investigations: 

a; Inject radioactive iron todav and take whole body scans the 
following day. 
body where blood is manufactured. 

b. Inject radioactive indium, which is being investigated as a 
tracer (i.e., material that gives off a signal) to show the 
sites of blood formation. Take whole body scans, or pictures 
of the signals given off by the indium, 2 days later to com- 
pare with the scans taken with the radioactive iron. The 
indium scan is not essential for your diaqnosis. Indium is 
cheaper and more readily available and is used in many centers 
in placr'of radioactive iron to look at the places in the body 
where biood is manufactured. In most patients iron and in- 
dium giva the same answers. Our research has shown that in 
some blood disorders there are significant differences and 
that indium nay not give an accurate picture. It is our aim 
to discover the types of blood disorders in which indium may 
be used. 

The radioactive iron shows the places in the 

.- 2, The procedures and investigations listed above have been explained 
to me by 

3. I understand that the procedures and investiqations described 
above involve the following possible risks and discomforts: ' 

a..The radioactive iron scan is necessary for the investigation 
of my suspected blood disease and involves some radiation to 
my bone marrow. The indium scan adds some further radiation 
dose, but the total radiation dose from both procedures is 
comparable to that received in special medical investiqations 
using X-ravs or radioisotopes. 

b. The radioactive tracers have been approved for experimental 
clinical trial by the Federal Drug Bureau. 

c. Discomforts: Both radioactive tracer tests involve the in- 
'jection of a drug into a vein in the arm. 
involve lying on a comfortable bed for extended periods 
(1-2 hours). 

Imaqina procedures 

i 
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d. Benefits: These studies will result in information leading 
to a better understandinq of my disease. The two tests 
sometimes give different information and our research is 
aimed at determining the type of blood disorder in which 
this happens and what it means. 

5. I understand that 
will answer any inquiries 1.may have at any tine concerning the 
procedures and investigations. 
participation in the study at any time without prejudice to my 
medical care. 

1: understand that I may terminate 

SUBJECT ' S SIGNATURE : 
WITNESS : 

(If subject is a minor, or otherwise unable to sign, complete the 
following) : 

Subject is a minor (age: - ) ,  or is unable to sign because 

Father Guardian 

bther 
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