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THE EFFECT OF LUBRICANT TYPE AND CONCENTRATION ON THE BIOAVAIL- 
ABILITY OF FRUSEMIDE FROM 40MG TABLETS 

Michael  r I .  Hubins te in  and Beverley A .  Eastwood, School of Pharmacy, Liverpool  
Poly technic ,  Liverpool  L3 3AF, U.K. 

l'he e f f e c t  of changing t h e  c o n c e n t r a t i o n  and t y p e  of  l u b r i c a n t  o n  t h e  b ioavai l -  
a b i l i t y  o f  f rusemide from 4Omg t a b l e t s  h a s  been measured. Four t a b l e t  ba tches  of  
f rusemide 4Omg were prepared.  Each b a t c h  conta ined  one of t h e  fo l lowing  l u b r i -  
c a n t s :  magnesium s t e a r a t e  2'$W/w, magnesium s t e a r a t e  0.50/0~/w, g l y c e r y l  t r i s 1 2 -  
bydroxy s t e a r a t e  (Thixc in  R) l o p / w  or  sodium r i c i n o l e a t e  l o p / w .  Tablet  d i sso lu-  
t i o n  r a t e s  were measured i n  t h e  B.P. appara tus  u s i n g  d i s t i l l e d  water  a s  t h e  d i s -  
s o l u t i o n  medium and b i o a v a i l a b i l i t y  s t u d i e s  were c a r r i e d  out  i n  4 h e a l t h y  volun- 
t e e r s  aged 18-30 y e a r s  on a double b l i n d  b a s i s .  Urine was c o l l e c t e d  a t  f i x e d  
t i m e  i n t e r v a l s  over a p e r i o d  of  24 hours  and analysed by t h e  method of Rubins te in  
X: P r i c e  (1977). 
o t h e r s  (1975) t h e  b i o a v a i l a b i l i t y  of each t a b l e t  formula t ion  was determined wi th  
r e f e r e n c e  t o  a n  o r a l  f rusemide s o l u t i o n .  The in-vivo and i n - v i t r o  r e s u l t s  a r e  
summarised i n  Table 1. 
Table  1.  In-v i t ro  and in-vivo d a t a  

Using t h e  methods of User & o t h e r s  (1945) and N i e b e r g a l l  & 

Lubricant  
Magnesium Magnesium Thixc in  R Sodium 
Stea  a t e  S t  eara  t e l@/w R i c i n o l e a t e  
2 9 w &  0.5$w/w l " P / w  

D i s i n t e g r a t i o n  t ime (min) 0.73 0.85 0.89 1.09 
Hardness  SCU 13.32 12.78 8.31 11.2 

2.05 1.55 1.85 

Oser  & o t h e r s  91.37 74.09 62.99 87.63 

D i s s o l u t i o n  r a t e  T 
Mean b i o a v a i l a b i l i t y  /O 

N i e b e r g a l l  C% o t h e r s  90.89 73.18 59.20 88.31 
The d i s i n t e g r a t i o n  t i m e s  of  a l l  t h e  b a t c h e s  were found t o  be  very good; 
t a b l e t s  d i s i n t e g r a t e d  in  under 1% minutes. S i m i l a r l y  t h e  d i s s o l u t i o n  T va lues  
were a l l  l e s s  t h a n  3 minutes .  
l e t s  would have cor respondingly  s i m i l a r  b i o a v a i l a b i l i t i e s .  This  was found not  t o  
he  t h e  case .  There were very s i g n i f i c a n t  b i o a v a i l a b i l i t y  d i f f e r e n c e s  between t h e  
b a t c h e s  and t h i s  was confirmed by a two way a n a l y s i s  of  var iance .  S u r p r i s i n g l y  
t a b l e t s  conta in ing  27Aw/w magnesium s t e a r a t e  rendered  t h e  drug 257: more b ioavai l -  
a b l e  t h a n  t h e  formula t ion  c o n t a i n i n g  0.5% "/w magnesium s t e a r a t e .  
explana t ion  i s  t h a t  w i t h  27; magnesium s t e a r a t e  p a r t i c l e  s l i p p a g e  can occur more 
e a s i l y  dur ing  compression t o  produce a harder  and denser  t a b l e t .  
t a b l e t  w i l l  t h e n  d i s i n t e g r a t e  more e f f i c i e n t l y .  T a b l e t s  c o n t a i n i n g  only 0.5OP/ty 
magnesium s t e a r a t e  were found t o  be  not  a s  hard  and t h e r e f o r e  a r e  l e s s  l i k e l y  t o  
d e a g p e g a t e  a s  e f f e c t i v e l y .  The formula t ion  c o n t a i n i n g  t h e  water  s o l u b l e  lub- 
r i c a n t  sodium r i c i n o l e a t e  rendered  t h e  drug a s  e q u a l l y  b i o a v a i l a b l e  a s  QoW/w 
magnesium s t e a r a t e ,  w h i l s t  Thixc in  R was t h e  poores t  of t h e  f o u r ;  producing a 
b i o a v a i l a b i l i t y  r e d u c t i o n  o f  3070 from t h a t  of 2O@'/w magnesium s t e a r a t e .  

The r e s u l t s  i n d i c a t e  t h a t  t h e  choice  and c o n c e n t r a t i o n  of  l u b r i c a n t  can s i g n i f -  
i c a n t l y  a f f e c t  t h e  b i o a v a i l a b i l i t y  of frusemide from t a b l e t  formula t ions .  These 
b i o a v a i l a b i l i t y  d i f f e r e n c e s  cannot be d e t e c t e d  by s imple i n - v i t r o  d i s s o l u t i o n  
r a t e  measurements. 
b i o a v a i l a b l e  t h a n  0.5"/w, t h e  oppos i te  t o  what might be expected.  

We wish t o  thank Hoechst Uh Ltd. f o r  t h e  g i f t s  of frusemide and Thixcin R. 

N i e b e r g a l l ,  P.J. 6% o t h e r s  (1975). J.Pharm.Sci., 64,  1721-1724. 
Oser, B.L. R o t h e r s  (1945). Ind.Eng.Chem., Anal. Ed., 17,  405-412. 
R u b i n s t e i n ,  M . H .  R-. P r i c e ,  E . J .  (1977). J.Pharm.Pharmacol., 29, Suppl.P5. 

5 0 f i n  2-65 

a l l  t h e  

It  w o u l d  t h e r e f o r e  be  expected t h a t  a l l  g@ t ab-  

A p o s s i b l e  

This  harder  

20,?/w magnesium s t e a r a t e  rendered  frusemide very much more 




