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BROOKHAVEN NATIONAL LABORATORY 

T O  : 
Ct tc  a~ Uoe of Rodioactivs Isotopei 

in Patient8 

-&b3 SUBJECT: Request for approval of w e  of 
isotope in patient. 

1. Title - 
Administration of Ilf1-18beled iododcoxyuridhe for the external 

measurenent of the proliferative a c t i v i t i e s  of hueun ti8SUeS. 

2. Invest iptora 

it,,., j / rqfC. ,,, i ff- 63’ 

W, L, Hughes, D. G i t l i n  and L. E. Farr 

3. General Statement 

The purpose of this study i s  to dtpelop a i  diagnostic procedure 
using 1 1 3 1 4 ~ + o ~ p r i d i n ~  (PDU) for the ortinutioa of cell  proliferation in 
the human by external aeasuremmt of r9xllopctivfty. Such a procedure should 
be a useful tool for gauging the ef fecta  of x-rays either 8 t  a diagnostic or 
a t  a thetnptutic leve l  or, Fn fact, f o r  qumtitathg any treatment based on 
inhibiting new c e l l  fonmatim. If sufficient rasotuticm in whole-body 
scanning can be achieved, differentis1 tsfhnat im Ln several proliferating 
t i ssues ,  including neoplwra*, m y  be poesibJe. 
scanner now being deaigned by Dr. Robortsan should be readily adaptable. 
(The BNL cyclotron can prepare the positron-earittiag Ir24 of 4.5 d half-life.) 

Par this purpose the poaitron 

Diochedcally, this technic depend8 upon the hcorporatioa of 
I*W into  tho LX4A which  must be synthesized as a prerequisite t o  cell div i -  
sion. I*uU appears t o  behave l i k e  thyaddins w h a n  injected.  Xt r8pidly 
leaves the blood stream of  d c e  and distributes throughout the body tissues. 
Most af i t  is then excreted during the fir6t 24 hours 118 breakdown pmduCt8, 
The remainder (about 10% of the injected d o e )  renvins a8 an integral part 
of CNA. However, s f t e r  several days thia v*pem8nantw a c t i v i t y  a lso  s tar t s  
t o  decline presumably thruugh mturation and death of labeled cells a8 in 
the in tes t ina l  mucosa which may contain up t o  half? of the “permanent” 
act iv i ty .  

We propose the i n i t i a l  injection of 20 i n t o  patients of 
U n i t e d  life expectancy a d  unlikely to procreate. Activity retained and 
excreted w i l l  be measured by the whole-body counter and attempts will be 
nude to observe localization in various parts of the body. A t  a sui table  
t i m e  after IfmT injection, a much smaller dose of 1133 w i l l  b e  in j ec t ed  t o  
estimate the residual iodide pool 60 that its ef fect  on apparent localiza- 
tion can be assessed. Hith  this preliminary infonuat ion,  wa w i l l  re-estimate 
the dose to target organs and then propose the w e  of larger doses o f  greater 
diagnostic u t i l i t y .  



0.6 lpcv p ,  0.36 mev y, 8.1 d half-life 

+ Xe131 (stable) 

1.3 nsav p, 0.538 otv y, 2 1  hr. half-life 

-3 X I  133 ( 5  d half-life - rapidly expired) 

obtained carrier-fme i n  0.a N HaOH from BNL reactor, nrutrrliztd, di luted 
w i t h  X.V. $a lba ,  and autoc lak!  Fn nccLne bottles before a d d d s t r r t i o n .  

X131dsorpridina (XfDU) prepared by reacting Oak 
1131 (iodide) with deoxyuridine in d i l u t e  n i t r i c  acid. 

Purified by anioll-cxchinge chtomatagtrphy t o  B radioisotopic purity of 
greater than 90% aa measured by co-cryatollization with carrier IDU. 

3 c c i f i c  Activity of r*m: greater than 1 

Radioactive Aaoayr This w i l l  be performed on a duplicate v i a l  
i n  a gamma ray apctromater prior to  injection. 

Vehicle: Solutioa in 0.01 H acetic acid, neutralized, diluted 
with NaCl,*and s t e r i l h e d  by heat (autoclave) in vaccine b o t t l e s .  

Route of A&dnistrationt 1 . V .  

specific act iv i ty  greater than 1 =/zag so that we w i l l  bo injecting res6 
than 0.1 ng. Tkia is o n r d l l i o n t h  of the dose per kg. which is  t o x i c  
for mice. Furthermore, I*Du hns bccsn sddnis tered by Welch 50-gram 
amounts to  phtienta a6 an anti-cancer agent. 

lodouracil (not radioactive) causes mutations in E. coli. T h i s  
is praslllaably because its incorporation i n t o  UNA results in mistakes in 
the informtion code. While this effect has not been reported for mammlb, 
i t  must bo prarumed toqerato,  md therefore may also restrict t h e  usu of 
I*W in persona with procreative expectancy. 

5. Radiation Dosage 

131) cab 0.2 n u  frola 1 pc injected. I*W(I  133 WhOle-ibdy I ) o S e t  I 
after intrhvenous i n j e c t i o n  i n i t i a l l y  disappears from t h  mouoe (via urine) 
with a half-time of 2 hr. This is close to the half-tima of iodide and, in 
fact, much of the activity in urine ie iodide.  Therefore, let us a81me an 
excretion rate similar t o  iodide fo r  t h e  fast component i n  tnunan8 or a h a l f -  
time of 10 hr. 
in in f in i t e  time it w i l l  give a radiation dose of 8 mr, rsaumbg unFfotm 
distribution.* Patiento will receive ~ugol's solution continuously to block 
thyroidal accumulation of radioiodide. 

I f  t f w  i n i t i a l  concentration of  thipi component is lpc/kg, 



Doee t o  Labeled Orgrnsz Tbe -11 fnttBtine m y  cOat8fn up t o  
half of the "putpUL)entn r d o a c t i v i t y .  U s u d ~ g  i t  to be a sphere with a 
1~18s of 1 kg, i t  can be seen that it will r8crivc e s u a t b l l p  a l l  of t h  
beta dose frm its cantainad rrdioactivi  and o ha 
gumma dose. The io fhi te  bata doat for 3 3 1  d d  

infinite t h e  would be about30 m s  for 1 jafkg# Thrr.fora, the total  
dose from ths permanent activity will be lesr than 130 IU for 1 

8.1 day8 i8 8-t 11&iRX for 1 *&a -& &St hl 

0.1. tract o 2 0  g - 2.9% b d y  rcight 
B a s  murw 

red - 1,500 g 
yellow - 1,500 g 

Therefore, asourohg about 1 kg of bowel. hravily hbaled, we would be aI)owcd 
abaut 2 gc of  
the  bone CLOzrow we would be ellorred about 6 ,uU d pernurant act iv i ty .  

garaanrntlp concentrated fn this volunr%, Qhdlarly,  for 

The above calculaticmr asmaw unfform dirtribrticm throughart 
the t issue in question. 
receive smmhat higher dose8 frm their contrlned ndirtion. 
i s  not as large a8 might be enrfeaged oince the kt8 energy frm l I 3 l  is 
so great that only a very small percentage is m d e d  rithin the labeled 
nuclcus. (Ha ttetimata that this araounts t o  only oae-thfrd of the do88 
from the uniform beta flux.)  FurthQrnore, 8bc4 the labeling time is very 
short, many nuclei in any tissue w i l l  eonplctely escape labeling due t o  
the asynchrony ia cell divieion. 

Actually thost nuclei which are -lad will 
I h i 8  affect 

Total b 8 C t  Thb will then b8 8 m W h . t  h S 8  thur the 8- Of tk 
doses calculated under "Whole-Body &st" onb ''Uotie t o  &ahled Organs." 
Thus, ii YB h j c c t r d  10 of I*M into a 7Wig raan rad 9 r e r e  rapidly 
excreted as iodide, the dose f r m  the iodide cmpanent wald be 1 . O q .  
X €  half of the remaining microcurie anr built into thr h k r t h e ,  th 
t o t a l  doae f r m  this  would be 79 mr (calculated a8 in "Dora t o  Labeled 
Organa''). Theredote, the total do6e t o  the f n t C 8 t h U  would ba about 
8 0  nu, and the dsac to  other ~ C S O  heavily labeled tissue would be less. 

6 .  Health Physics Aspect 

The pruceutions applied wi l l  be the Sam a8 for  Xwl u iodide 
since the hazards for  internal edssJlon ara the 8- and the pO88ibility 
of contamination is  largely through excreted iodide, Urine a d  fecee 
are t o  be collected for c a r n t i n g .  
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