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Sustained re l ease  formulations of drugs can o f f e r  severa l  advantages over ex i s t ing  
preparations such a s  prolongation of a c t i v i t y ,  increased pa t i en t  compliance and 
reduction of  s i d e  e f f e c t s .  I t  is poss ib le  t o  study the  r e l ease  c h a r a c t e r i s t i c s  
of such systems using i n  v i t r o  d i s so lu t ion  t e s t s ,  however, o f t e n  it is d i f f i c u l t  
t o  c o r r e l a t e  the  r e s u l t s  obtained with pharmacokinetic parameters. A method 
whereby i t  was poss ib le  t o  follow drug re l ease  i n  vivo would have considerable 
advantages and therefore  we have s tudied t h e  a p p l i c a b i l i t y  of the  non-invasive 
technique of gamma sc int igraphy.  A polymer matrix system (a  spec ia l ly  t r ea t ed  
form of hydroxypropylmethyl ce l lu lose )  was chosen as  t h e  r e l ease  system. This 
mater ia l  can be added d i r e c t l y  t o  a formulation a s  an excipient  and it achieves 
its e f f e c t  by swel l ing  t o  a gel - l ine  consistency and allowing drug re lease  by 
a combination of d i f fus ion and surface  erosion.  A model, non-absorbed t r a c e r  
compound, 99*c-labelled diethylenetriaminepentaacetic acid  (DTPA) was chosen f o r  
its physicochemical s i m i l a r i t y  t o  medicinal agents.  I t  was incorporated i n  the  
base and t a b l e t s  of approximately 120 pCi a c t i v i t y  ere prepared using a s ing le  
punch t a b l e t  machine (Manesty Model F3) a t  165 IWmmS. The r a t e  of d issolut ion of 
the  t r a c e r  i n  v i t r o  waa monitored using the  standard USP r o t a t i n g  basket apparatus 
with d i f f e r e n t  pH solut ions .  The r e l ease  p r o f i l e  could be defined by the  matrix- 
r e l ease  equation of Higuchi and it was l i t t l e  a f f ec ted  by the  pH of the  d issolut ion 
medium o r  the  a g i t a t i o n  condit ion.  

In  vivo r e l ease  of drug wae monitored i n  four  healthy volunteers standing i n  f ront  
of a maxi camera I1 having a 40 cm f i e l d  of view and f i t t e d  with a medium energy 
(400 Kev) p a r a l l e l  hole col l imator .  Anterior and pos te r io r  views of  the  abdominal 
region were obtained. From the  images, regiona of  i n t e r e s t  were drawn around the  
t a b l e t .  The geometric mean of the  a n t e r i o r  and pos te r io r  counts was taken t o  allow 
f o r  movement perpendicular t o  t h e  plane of the  camera. The a c t i v i t y  remaining on 
the  t a b l e t  was p lo t t ed  agains t  time (Figure). The i n  v i t r o  and i n  vivo re lease  
c h a r a c t e r i s t i c s  can be seen t o  c o r r e l a t e  well .  A t  various times durinf13he study 
each volunteer received two dr inks  of 200 m l  water,  containing 50 pCi In-DTPA. 
This out l ined t h e  stomach and t h e  i n t e s t i n e s  and thereby indicated the  locat ion 
of t h e  t a b l e t .  The residence t i m e  of the  t a b l e t  i n  the  stomach ranged from 1 - 2 
hours. The r e s u l t s  ind ica te  t h a t  gamma scintigraphy could be the  method of choice 
f o r  t h e  i n  vivo evaluation of sus ta ined re l ease  formulations i n  human volunteers.  
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