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The potent ia l  of col loidal  systems as controlled drug re lease  parenteral  injectionr 
ham been recognised f o r  some t i m e ,  and the re lease  of drugs from emulsions 
(Higuchi 1964), liposomes (Gregoriadis 1973) and albumin microspheres (Kramer 1974) 
h ~ e  been demonstrated by previous workers. Formulation fac to r s  such a s  the nature 
of the co l lo ida l  p a r t i c l e s ,  the  surface charge and the p a r t i c l e  s i z e  have been 
shown t o  influence the col loid  f a t e  i n  vivo. Gamma scintigraphy is a non-invasive 
technique and s o  allows the time-course f o r  disposi t ion and f a t e  of col loidal  
eystems t o  be followed i n  animal models with minimal intervention t o  normal 
physiology. I t s  use t o  invest igate  the  in jec t ion  s i t e  clearance of various 
col loidal  systems administered by the  intramuscular route is presented, together 
with complementary his tological  and autoradiographical s tudies  a t  the in ject ion 
s i t e .  The d i f fe ren t  col loidal  systems were produced w i n g  conventional technique8 
and were label led with su i t ab le  gamma ray emitt ing radionuclides (Table). In the 
majority of cases the col loid  i t s e l f  was label led and the s t a b i l i t y  of the label 
was evaluated i n  v i t r o  t o  ensure t h a t  the  l abe l  provided a t rue  representation of 
the location of the system. The radiodiagnostic agents Iodohippuran and 75Se- 
methylselenomethylnorcholinesteml were used a s  model drug substances and were 
incorporated i n t o  the  appropriate disperse phases. The solut ions  administered 
IM leave the in jec t ion  s i t e  rapidly ( the  delayed e f f e c t  with indium chloride 
re f l ec t s  t i s sue  binding), whereas col loidal  systems a r e  cleared much more slowly, 
and a lso  modify the  loca l  clearance of incorporated model drugs. The s i z e  and 
nature of the  material  a re  c r i t i c a l  f ac to r s ;  the  biodegradable materials have 
times f o r  50% clearance from 0.2-200 hours, whereas the i n e r t  materials such am 
polystyrene s t ay  a t  the in jec t ion  s i t e  considerably longer. The s t a b i l i t y  of the 
col loid  i n  vivo can a l so  determine its influence on the  re lease  of t r a c e r  
substances; unstable col loidal  systems do not modify the clearance pat tern  a s  
effect ively  as  a system tha t  maintains its in tegr i ty  i n  vivo 

Table Clearance of co l lo id  systems from intramuscular in jec t ion  s i t e  ( 3  animal8 - 
per group - mean resu l t s )  

Colloid System P a r t i c l e  Radionuclide Time f o r  50% 
s i z e  (um) as  l abe l  clearance (hr) 

1231 
Sodium iodide solut ion - 0.08 

1231 
Iodohippuran solut ion - 0.23 

11310 
Indium chloride solution - In  5.8 

1.09 1311 
Polystyrene microspheres 62 50 

Human serum albumin microspheres 2.00) 32.4 
16 l1'1n 68.2 
34 ) 92.6 

6 
1311 

Liposomes (dipalmitoyl l ec i th in )  204 
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