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CENTER FOR HULLAN RADIOBIOLOGY 

Fact Sheet on 

Radium Distribution and Dosimetry 

The bones and epithelial  t u r o r s  which appear i n  radium c a s e s  o r e  

Estimates of target t i s s u e  dose  rates  are  usually based on 
believed to  result  from dose  delivered t o  cells which lie near  the bone 
surfaces .  
measurements of radium concentration or alpha particle energy release from 
bone surfaces .  
t he  microscale a r e  autoradiography and alpha particle spectrometry. Auto- 
radiography permits measurements t o  be made anywhere in  the skeleton but 

spat ia l  resolution but can only b e  used  where bone surfaces are  nezr!y 
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4 Two complementary methods fo r  collecting such data on 

L l acks  in  spat ia l  resolution. Alpha spectrometry provides nearly perfect 

Beside providing data on distribution and dose,  autoradiography 
provides a powerful tool for the study of bone remodeling. Remode1ir.g 
ra tes  a re  important a s  a n  indicator of radiation damage and as input to 

-response models. 

Rsdi7im is deposited i n  in t ense ,  localized hotspots ar.d thrsughout 
bone in  a much less intense d i f fuse  deposi t .  At long times after u ~ L ? k e  

iffuse specif ic  activity should exceed the average specific activity 

cement by bone which is nearly free of radioactivity. 
diffuse to average spec i f i c  act ivi ty  can  be used to  determine the average 
remode1ir.g rate experienced by t h e  bone (or bones) examined. Studies of 
1 0  radium c a s e s  have shown that t h e  remodeling ratss  a r e  usually less than 
1% per year, a low value compared \viL& the  2 .5% per year ra te  which is 
typical of normal adu l t s .  

* CTas a result  of the removal of radioactive bone by resorption and its 
The ratio Of  

Quantitative autxadiography 

Photogiaphic darkening i n  c o ~ . t a c t  autoradiograms is produced by 
alpha-particle emission from a layer  of bone approximately 50  pm thicli. 
Quantitative interpretation of the image has  reTdired the a s s u m p t i o r s  that ,  
i n  t h i s  la:.*er, the concentrations of radium and its daughter products a:-e 
co;lstant a s  a f.mctio?. of depth, t h e  radon retention i s  equal to  the  r?"ntion 
in !arge s a z ~ l e s  of bone or i n  t h s  e:,tire skeleton and the  ratio 210?3 

acti7iity,,'2203:, activity can  be  compdted from the >:arris fucction . .A:??.a 
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spectroscopy is being used to  t e s t  the  f i rs t  assumption and t o  measure the 
radon retention and 210Po/226Ra ratio. 

Alpha spectrometry of bone sur iaces  

Alpha spectra  may be used to  determine the  radium concentration 
a s  a function of depth below the  bone sur face .  This can then be used t o  
compute t h e  surface dose  rate .  
obtained 24 hours a f te r  injection. 
deposited i n  uniform concentration to a depth of about 5 pm and then to 
drop to very low leve ls  by 6 .5  pm. 
depleted layer  ex i s t s  near the  endosteal  surface in  radium c a s e s  with 
long-standing burdens . 

The method has  been applied to dog bone ’ 

There the  radium was found to  b e  

It  is now being used to determine i f  a 


