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The b e n e f i t s  of  f i l l i n g  l i q u i d s  o r  semi-solids i n t o  hard g e l a t i n  capsules is  now 
well recognised. These include improved s t a b i l i t y ,  sus ta ined  drug release, dus t  
con t ro l ,  dose uniformity and simple processing of s o l i d  d i spe r s ions  (Cole 1989). 
The la t te r  can be used to  achieve 
b i o - a v a i l a b i l i t y .  The i n - v i t r o  and in-vivo behaviour of  a l i q u i d  f i l l e d  vehic le  
(Ge luc i r e  44/14, Gattefosse) , which has been reported t o  promote f a s t e r  drug 
absorpt ion than equivalent  PEG 1000 capsules  i n  dogs (Serajuddin e t  a1 1988) ,  has 
been inves t iga t ed .  
Capsules conta in ing  l 7 % w / w  ketoprofen i n  fused Gelucire  44/14 ( a  mixture of 
hydrogenated f a t t y  ac id  esters with mp. 4 4 ° C  and HLB value of 1 4 )  were f i l l e d  a t  
60°C. forming a semi-solid matrix (SSM) on cooling. I n - v i t r o  d i s so lu t ion  
comparisons were made between the  ketoprofen SSM dispers ion  and powder ketoprofen 
capsules (Orudis,  May & Baker).  Dissolut ion was performed us ing  a BP basket 
apparatus a t  100rpm using 0.01N HC1.  In-vivo s t u d i e s  were performed on 6 hea l thy ,  
informed, male volunteers  aged 21-35yrs. Each sub jec t  w a s  administered a f t e r  a 
l i g h t  b r e a k f a s t ,  one 100mg SSM ketoprofen capsule ,  containing 0.5% amberl i te  r e s i n  
l abe l l ed  with 3MBq of 99mTc. The stomach was out l ined  by adminis ter ing 1MBq of 
In-DTPA complex dissolved i n  2001111 of water. Gastric spreading and emptying was 
followed by gamma sc in t igraphy,  cor rec ted  f o r  background i n t e r f e r e n c e  and decay. 
Blood samples were withdrawn simultaneously a t  regular  i n t e r v a l s  over 8hr  and plasma 
ketoprofen a n a l y s i s  performed by an HPLC method (Upton e t  a l .  1980) .  
Dissolut ion r e s u l t s  showed very rap id  release of ketoprofen from the  SSM (T9O% < 10 
min) , f a s t e r  than Orudis capsules  ( ~ 6 0 %  > 3 O  min) . This is achieved by a combination 
of improved w e t a b i l i t y ,  the  molecularly dispersed na ture  of  drug and the  favourable 
co-solvent effect of  the  vehic le .  In-vivo pharmacokinetic p r o p e r t i e s  of  the  SSM 
show comparable t m a x ,  C m a x  and AUC r e s u l t s  t o  published d a t a  f o r  Orudis capsules 
(Houghton e t  a1 1984). Plasma drug concentrat ion d a t a  and sc in t ig raph ic  
measurements (Table 1) indica ted  t h a t  t he  time f o r  the  SSM t o  d i spe r se  co r re l a t ed  
with g a s t r i c  h a l f  emptying time (r=0.989,  p<O.Ol) and tmax (r=0.975,  p<O.Ol). This 
Suggests a process  of capsule d ispers ion  i n  the  stomach, followed by emptying i n t o  
the small i n t e s t i n e  from where drug is  rap id ly  absorbed. I n  one case ( I )  t i m e  t o  
Peak plasma conc. was s h o r t  (20min), t h i s  was r e l a t e d  to  a d d i t i o n a l  water in t ake  
causing r ap id  matrix d ispers ion .  I n  a second volunteer  ( V I ) ,  where adminis t ra t ion 
of t he  capsule  after breakfas t  was delayed, t m a x  was slow (180min), corresponding 
t o  slow gastric d ispers ion  and emptying. This can be explained by an empty stomach 
i n  which only mucus i s  ava i l ab le  f o r  SSM spreading. 
Gelucire 44/14 can therefore  achieve enhanced i n - v i t r o  d i s s o l u t i o n  rates but  in-vivo 
behaviour may be modified by the  rate and ex ten t  of gastric d i spe r s ion ,  r e l a t e d  t o  
f l u i d  or  food in t ake .  

rap id  drug release and p o t e n t i a l l y  enhance 

Table 1. I N - V I V O  PARAMETERS I I1 I11 I V  V V I  MEAN (STD.DEV) 
Tmax. gastric d ispers ion  (min) 10 20 20 20 30 80 30.0 (25.3) 
Max. gastric d i spe r s ion  (%) 41 37 70 91 45 28 52.0 (23.7) 
Gastric h a l f  emptying t i m e  (min) 13 36 44 50 85 188 69.3 (62.6) 
t m a x  (min) 20 30 50 50 40 180 61.7 (59.1) 
CW3.x (ug/mL) 15.4 14.5 6.8 9 .7  9 .2  6.5 10.4 (3.8) 
AUC (ug/mL h r )  22.1 24.9 22.6 24.1 22.3 26.3 23.7 (1 .7)  
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