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It is propobed tha t  radiogallium (Ga-72) of  high specif ic  ac t iv i ty  be used i n  
therapeutic  amount^ as a means of pa l l ia t ion  i n  patients having pain from wide- 
spread osseous metastatic malignancies. 

1. 

I1 . 

Prbmsed Procedure 

wiched gallium (98% Ga-7l) in the  form of metall ic g a m  or 
as1 g d l i u m  oxide (Gaz03) be i r radiated i n  the Brookhaven National 
Laboratory Reactor fo r  a period of three days, converted into 
gaplium c i t r a t e  and admixdstered intravenously a t  once. 
Edtimated act ivi ty:  

Above calculations based on a flux of 3.4 x 1012 neutron8/sec/m2, a 
t4ermal n a t r o n  cross section of 4.5 barns, an i r rad ia t ion  time of 
three days.  

Zitom animal and human studies it has been shown t h a t  the  concentra- 
%$on of radiogallium is greater in bone than i n  any other t issue.  
Wthermore, it has been demonstrated in humans u t i l i z i n g  tracer 
@aunts of rediogallium that those portions of  bone with metastatic 
dhposits have concentrations of radiogallium which are  four or more 
t b e s  greater than normal bone. 

3.31 mc/mg. of enriched metallic Ga-7l 
2.48 mc/mg o f  enriched b 2 0 3  

F'pmious investigations with stable gallium c i t r a t e  i n  animals dia- 
closed that  gallium was toxic  only when given parenterally. 
a 5 0  varied from species t o  species. I n  species a c d a t i v e  
effect was observed. 

The 

C$inical trials of  radiogallium (Ga-'72) c i t r a t e  at the O a k  Ridge In- 
s$ i tu te  of Nuclear Studies i n  21 pat ients  and at the United States  
Niaval Hospital, Bethesda, Ylaryland i n  four pat ients  disclosed tha t  
the effects  of metall ic gallium were both toxic an3. cumulative as had 
bken observed i n  animals. 

Ib the aforementioned pat ients ,  t h e  specific ac t iv i ty  of the admin- 
ilstered Ga-72 w81j 0.2 mc/mg of gallium. Approximately bo mg. of 
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c q i e r  gallium were given w i t h  each radiogal7lum treatment. Toxic 
man/Lfestations due t o  metall ic gallium were observed following the  

From 
the above studies it was concluded tha t  s table  gallium tox ic i ty  
was t h e  l imit ing factor  in the use of r d i o g d l i w n  (Ga-72) c i t r a t e  
as B therapeutic agent, 

In khe aforementioned investigations, natural  gallium composed of 
60% Ga-69 and 40% Ga-7l v86 irradiated i n  the Oak Ridge Pile, 
r e s a t i n g  specif ic  ac t iv i ty  being only 0.2 mc/mg of gellium. 

The1 combination of enriched gallium and the  greater flux of t h e  
Broiokhaven Reactor uill produce radiogallium (Ga-72) having a 
speicific ac t iv i ty  of 2.48 t o  3.31 mc/mg of G 
galbum respectively. Thus, the amount of rk&llium (Ga-72) 
c i tpa te  which can be given to a patient Kill be l imited,  not by 
stable gallium, but by whole body radiation, a l imitat ion imposed 
by all radioactive preparations used i n  c l in ice l  medicine. 

. admtnistration of a t o t a l  of 300 t o  1,920 mg. of  gallium. 

111. 

0 or metall ic 

IV.  DoslaEe Calculations 

AsEinrming no excretion, t he  dosage i n  terms of equivalent roentgens/ 
mich-ocurie destroyed/gram is  as follows: 

- ! 
B e 0.401 MEV 

T-1/2 = U.1 hours (0.59 days) 

D =  
B 

= 

88 x 0.401 x 0.59 x l  

20.8 ar o r  19.3 rad/ucd/grm 

= 20.8 er  or  19.3 rad/mcd/kilogrm 

= 1.44 x 14.1 x 13.22 200 MO-3 % I 
E 

r 

53.7 er o r  49.9 rad/ucd/gram 

53.7 er o r  49.9 rad/mcd/kilogrem 

D =  20.8 + 53.7 = 74.5 er (69.2 rd)/ucd/gram 

B + Y  = 74.5 er (69.2 rad)/mcd/kg 
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V. 

s&3mle c a l  mQation 

If 417 millicuries of Ga-72 were administered intravenously t o  a 
pat ient  weighing 56.8 kg, t he  whole body radiation dose (assUming 
no a c r e t i o n )  would be: 

Asm$ing tha t  the above pat ient  had an osseous metastatic deposit 
whicfb concentrated four times as much k-72 as t h e  normal skeleton 
and %hat 50% of t h e  administered Ga-72 was deposited in the skele- 
ton, the  dose delivered t o  t h e  les ion  would be as follows: 

U.3$ of body weight = ske le ta l  weight 

56.8 x 0.U3 = 8.1 kg (skeletal  weight) 

Amount of Ga-72 in skeleton = U7 x 0.5 = 58.5 mc 

Concentration of Ga-72 i n  skeleton = j8.500 
8,100 

B 

% = 

= 20.8 x (7.22 x 4)  = 600.7 er (558.7 rad)/grem 

x 53.7 = u1.0 er  (103.2 rad)/gram 
56.8 

D 
B + Z  

= 711.7 er (661.9 rad)/gram 

It i p  proposed tha t  the whole body radiat ion F r o m  a single dose of 
radipgallium (Ga-72) c i t r a t e  shall not exceed 125 e r  in a patient 
withlnonnd hematopoiesis not previously treated by other  means. 
pat iknts  who have received previous X-ray therapy or such agents 88 
nitrbgen mustard, t r ie thylene melamine, urethane, f o l i c  acid 
ant+onists,thg effects from such therapy should be s tab i l ized  before 
radi/3gellium therapy is  administered. 
80 t p  100 er whole body rad ia t ion  should be delivered from a eingle dose 
of rradiogallium even in t h e  presence o f  n o d  hematopolesis. In all 
instiencea, repeat cour'8es of radiogallium should not be given u n t i l  
the  leffects from the previous dose have been observed. 

In 

For such pat ients ,  not more than 

No patient with 
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a pltitelet count under lo0,000/cro3, a white blood count less than 
2,0@0/& or with a low hemoglobin which can be corrected only by 
m e w  of frequent blood transfusions should be treated with radio- 
g a i u m  except under unusual circumstances on an individual basis. 

i 

I 

Pgpr’bved : 
A 
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