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I.  A s t u d y  w i t h  C ime t id ine  Tablets  

by 
Nicolas H.  C h o u l i s  
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From a v a r i e t y  of commercial ly  a v a i l a b l e  
c i m e d i t i n e  p r o d u c t s ,  a n  a r b i t r a r y  sampling 

of seven t a b l e t - f o r m s ,  a s  w e l l  a s ,  t h e  a c t i -  
VE compound, were examined by a series of 
tests f o r  t h e  v e r y f i c a t i o n  of t h e  p u r i t y  of 
c o n t e n t ,  t h e  d i s s o l u t i o n  r a t e ,  d i s i n t i g r a t i -  

on t i m e ,  h a r d n e s s  e t c .  
I t  w a s  found t h a t  some of t h e  p r o d u c t s  d i d  
n o t  comply w i t h  t h e  f o r m u l a t i o n  s t a n d a r d s ,  
r e s u l t i n g  i n  i n s u f f i c i e n t  b i o a v a i l a b i l i t y  . 

The i n a b i l i t y  of t h e  a n t i h i s t a m i n i c  d r u g  ( H 2 -  

r e c e p t o r  a n t a g o n i s t s )  t o  i n h i b i t  h i s t amine - s t imu la -  
t e d  g a s t r i c  a c i d  s e c r e t i o n  h a s  been known for  many 

y e a r s  ( 1 , 2 ) .  
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2100 CHOULIS 

Robertson and Grossman ( 3 )  have sc reened  seve-  
r a l  compounds i n  s e a r c h  of g a s t r i c  a c i d  s e c r e t i o n  
i n h i b i t o r s  and a s tudy  h a s  been r e p o r t e d  on com- 
pounds, chemica l ly  r e l a t e d  t o  h i s t a m i n e ,  which we-  
re examined f o r  t h e i r  a c t i o n  on a c i d  s e c r e t i o n  ( 4 ) .  

The e f f e c t s  of c i m e t i d i n e  on g a s t r i c  a c i d  
s e c r e t i o n  have been i n v e s t i g a t e d  i n  s e v e r a l  prepa-  
r a t i o n s  and h a s  been found t h a t  i n  a l l  cases t h e  
p roduc t  w a s  approximate ly  e q u i a c t i v e  i n  i n h i b i t i n g  
h i s t amine - s t imu la t ed  and p e n t a g a s t r i n - s t i m u l a t e d  

and s e c r e t i o n  and ,  a l so ,  t h a t  it w a s  a l i t t l e  more 
a c t i v e  than  o t h e r  compounds, namely metiamide ( 5 ) .  

Cimet id ine  acts as a s p e c i f i c  c o m p e t i t i v e  an tago-  

n i s t  on h i s t a m i n e  a t  H2-receptor  ( 6 ) .  

a low oc tano l -wa te r  p a r t i t i o n  c o e f f i c i e n t ,  and t h i s  
is r e f l e c t e d  i n  observed  e x c r e t i o n  p a t i e n t s .  I t  i s  

e x c r e t e d  r a p i d l y  and l a r g e l y  unchanged, a l t h o u g h  a 
p r o p o r t i o n  i s  o x i d a t i v e l y  metabol ized  t o  su lphox ide  
which i s  even more p o l a r  and more hydrophy l i c  ( 5 ) .  

Cimet id ine  i s  a ve ry  p o l a r  molecule  which h a s  

However an i m p o r t a n t  f a c t o r  i n  drug  a c t i v i t y  
and e f i c a c y  i s  a l s o  t h e  p rope r  f o r m u l a t i o n  o f  t h e  

p roduc t .  I n  t h e  p r e s e n t  i n v e s t i g a t i o n  a c o r r e l a t i o n  
i s  a t t empted  between s e v e r a l  pha rmaceu t i ca l  formula- 
t i o n s ,  of v a r i o u s  o r i g i n s ,  i n  t h e  t a b l e t  form and 
t h e i r  b i o a v a i l a b i l i t y  s t a n d a r t s .  

R T  .--- 

1 )  MATERIALS 

Seven commercial ly  a v a i l a b l e  p r o d u c t s ,  a l l  i n  

t h e  t a b l e t  form, i n d e n t i f i e d  a s  P r o d u c t s  I - V I  and  
TagametR, and t h e  ac t ive  i n g r e d i e n t  c i m e t i d i n e  w e r e  
employed. 
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DRUG BIOAVAILABILITY. I 2101 

2) EQUIPMENT 

The f o l l o w i n g  i n s t r u m e n t s  were used  : 

U.V. - P e r k i n  E l m e r  555, I . R .  - P e r k i n  E l m e r  Model117, 

HPLC-Dupont, 830 L i q u i d  Chromatograph, H a b e r l e i n  ha r -  
d n e s s  tes ter ,  t h e  USP XX recommended r o t a t i n g  b a s k e t  
and a TLC sys tem ( K i e s e l g e l  F 254 Merk t h i n  l a y e r  
p l a t e s ) .  

3 )  METHODS 

a )  D i s s o l u t i o n  R a t e .  

One t a b l e t  w a s  p l a c e d  i n  each  of t h e  s i x  t u b e s  

of t h e  b a s k e t  a s sembly , a s  d e s c r i b e d  i n  t h e  Di s so lu -  
t i o n  T e s t  Method of t h e  USP XX . The b a s k e t  was i m -  
mersed i n  a 1 . 0 0 0  m l  beake r  c o n t a i n i n g  900 m l  d i s -  
t i l l e d  w a t e r  a t  
n u t e s  of c o n t i n u o u s  muverent, al iquots of 2ml were with- 
drawn, and d i l u t e d  w i t h  0 . 1  N s u l f u r i c  a c i d  t o  250 
m l  ( f o r  200 mg t a b l e t s )  and 500 m l  ( 4 0 0  mg t a b l e t s ) .  

7 

37 - + 0.5OC. A f t e r  15, 30 and 60 m i -  

The abso rbance  w a s  measured a t  218 nm and 260 
nm i n  a 1 c m  s i l i c a  c e l l ,  u s i n g  0 . 1  N s u l f u r i c  a c i d  
as  r e f e r e n c e .  The d i s s o l u t i o n ,  a s  % of claim,  w a s  
c a l c u l a t e d  by t h e  e q u a t i o n  . 

AA x 900 x V x 100 x 1000 

E i Z m  x 100 x 6 x P x 2 

218 - A260 where AA = A 

V = 250 f o r  200 mg and 500 f o r  400 m g  t a b l e t s .  
P = m g  c i m e d i t i n e  p e r  t a b l e t  c l a imed  

and 769 = El% of c i m e t i d i n e  i n  0.1 N s u l f u r i c  acid.  

b ) D i s h  t e g r a  t i o n  
The d i s i n t e g r a t i o n  t i m e  w a s  measured by t h e  

8 method d e s c r i b e d  i n  t h e  B . P .  1980, Appendix XI1 . 
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2102 CHOUL I S 

c )  C ime t id ine  Content  

i) By U l t r a - V i o l e t  Method 
Twenty t a b l e t s  were f i n e l y  powdered, and t h e  

e q u i v a l e n t  of  1 0 0  mg c i m e t i d i n e  w a s  a c c u r a t e l y  w e i -  
ghed i n t o  a 250  ml v o l u m e t r i c  f l a s k  and 100 m l  of 
0.1 N s u l f u r i c  a c i d  were added and t h e  s o l u t i o n  w a s  
shaken mechanica l ly  f o r  20  minutes .  0 .1  N s u l f u r i c  
a c i d  w a s  added t o  volume, f i l t e r e d ,  and 5 m l  o f  t h e  
f i l t r a t e  were d i l u t e d  t o  250 m l  w i t h  0.1 N s u l f u r i c  

a c i d .  The absorbance  w a s  measured a t  218 nm and 280 
nm, u s i n g  0 .1  N s u l f u r i c  a c i d  a s  b l a n c .  

The c i m e t i d i n e ,  % p e r  t a b l e t ,  w a s  c a l c u l a t e d  
u s i n g  t h e  f o l l o w i n g  formula  : 

AA x 250 x 250 x 1 0 0 0  x Av.wt . / tab.  (9) ~ ; z ~  x 5 x 100 x wt.samble (9) 

ii) By High P r e s s u r e  L iqu id  Chromatograph 

Sample s o l u t i o n  : 
Twenty t a b l e t s  were f i n e l y  pow d e r e d ,  and t h e  

e q u i v a l e n t  of  2 0 0  mg o f  c i m e t i d i n e  w a s  p l a c e d  i n t o  a 
50  ml vo lumet r i c  f l a s k .  To t h i s  s o l u t i o n  w a s  added 

1 0  m l  methanol and 1 0  m l  o f  t h e  i n t e r n a l  s t a n d a r d ,  
and shaken mechanica l ly  f o r  1 0  minutes .  

The mix tu re  w a s  d i l u t e d  t o  vo lune  w i t h  methanol  
and f i l t e r e d .  

S t anda rd  s o l u t i o n  : 
0 . 2  g of c i m e t i d i n e  r e f e r e n c e  s t a n d a r d  w a s  ac- 

c u r a t e l y  wighed and p l a c e d  i n t o  50 m l  v o l u m e t r i c  

f l a s k .  1 0  m l  of methanol w a s  added,  fo l lowed  by 1 0  
m l  i n t e r n a l  s t a n d a r d  and d i l u t e d  t o  volume w i t h  m e -  
t h a n o l .  
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DRUG BIOAVAILABILITY. I 2103 

Chromatography 

The f o l l o w i n g  c o n d i t i o n s  w e r e  employed. A Zorbax- 

s i l  25 c m  w i th  2 .1  mm i . d .  column a t  a 1 .5  ml/min 

( 1 0 0 0  p s i )  f low r a t e  and x8 a t t e n u a t i o n  under  ambi- 
e n t  t empera tu re .  The c h a r t  speed w a s  set a t  2.5 min/ 

c m  u s i n g  a U.V. p r e c i s i o n  photometer  a t  254 nm. 

The mobile phase was c o n s i s t e d  of  a c e t o n i t r i l e  :me-  
t h a n o l  :water  : ammonia 875/100/20/5 r e s p e c t i v e l y .  

Cimet id ine  peaks  were e l u t e d  a t  5 1 / 2  min. ( i . s .  4 

1 / 2  m i n . ) .  

The amount o f  c i m e t i d i n e  ( i n  mg) p e r  t a b l e t  

w a s  c a l c u l a t e d  u s i n g  t h e  formula : 

R samle x w t .  s t a n d a r d  (mg) x av. tab.  w t .  (9)  

R s t a n d a r d  x w t .  samle (9)  

c i m e t i d i n e  peak h e i g h t  o r  area 
i . s .  peak h e i g h t  o r  area 

where R = 

d )  Polymorphism 

By I n f r a r e d  Spectrum 

Powdered t a b l e t  sample w a s  added t o  K B r  g r i n -  
ded powder mixed, p r e s s e d  and t h e  i n f r a r e d  s p e c t r a  
of  t h e  d i s k  w a s  r eco rded .  

e )  Thin Layer Chromatography 

15 c m  from t h e  bot tom of a K i e s e l g e l  F254 p re -  
c o a t e d  t h i n  l a y e r  p l a t e  c i m e t i d i n e  sample and r e f e -  

r ence  s o l u t i o n  were a p p l i e d ,  u s i n g  a e t h y l  acetate  : 

methanol : ammonia : 1 0 0 : 2 0 : 1 0  deve loping  system. 
The s p o t s  were d i l u t e d  w i t h  i o d i n e  c r y s t a l s  i n  

a t ank .  
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2104 CHOULIS 

R E S U L T S  A N D  D I S C U S S I O N  
------^----------------------------------------- 

The r e s u l t s  are d e p i c t e d  i n  Table  I ,  a f t e r  a l l  

necessa ry  c a l c u l a t i o n s  and e x t r a p o l a t i o n s  w e r e  pe r -  
formed . 

I t  i s  i n t e r e s t i n g  t o  n o t e  t h a t  TagametR respon-  

ded f a v o r a b l y  t o  a l l  tests c a r r i e d  o u t  u n d e t  t h e  
expe r imen ta l  c o n d i t i o n s  o u t l i n e d  i n  t h e  r e l e v a n t  
p a r t .  Product  I ,  on t h e  o t h e r  hand, appeared  t o  ha- 
ve  a r a t h e r  s m a l l  amount (26 .5%)  l i b e r a t e d  i n  t h e  
15 f i r s t  minutes ,  wh i l e  i t s  d i s i n t e g r a t i o n  t i m e  w a s  
ex t remely  long  and i t s  c o n t e n t  p e r  dosage u n i t  w a s  
above t h e  a c c e p t e d  ave rage .  The ac t ive  compound w a s  
of  t h e  a p p r o p r i a t e  polymorph A. 

Product  I1 f a i l e d  t h e  d i s s o l u t i o n  ( 9 . 1 % )  and 
d i s i n t e g r a t i o n  tes ts ,  wh i l e  i t s  con ten t /dosage  and 
polymorphism were w i t h i n  t h e  a c c e p t e d  s t a n d a r d s .  
The t h i r d  fo rmula t ion  cou ld  b e  c o n s i d e r e d  w i t h i n  
t h e  l i m i t s  of  d i s i n t e r g r a t i o n  t i m e ,  i t  w a s  of  t h e  
p rope r  polymorphic form and con ten t /dosage  u n i t ,  

b u t  f a i l e d  t h e  d i s s o l u t i o n  t e s t .  
Product  I V ,  a 4 0 0  mg dosage form, w a s  found t o  

b e  o u t s i d e  t h e  l i m i t s  f o r  d i s s o l u t i o n  ( 1 1 % )  and d i -  
s i n t e g r a t i o n  b u t  complied w i t h  con ten t /dosage  u n i t  

and polymorphic c h a r a c t e r i s t i c s .  
F i n a l l y ,  P r o d u c t s  V and V I ,  wh i l e  of  s imi l a r  

manufac turer ,  r e p r e s e n t e d  d i f f e r e n t  b a t c h e s .  From 
t h o s e ,  number V d i d  n o t  f o l l o w  e i t h e r  d i s s o l u t i o n  

ra te  (9 .6%)  or  d i s i n t e g r a t i o n  t i m e ,  and  a l t h o u g h  it 

w a s  w i t h i n  t h e  con ten t /dosage  u n i t  area,  it r e p r e -  
s e n t e d  (from I R  s t u d i e s )  a polymorphic B compound, 
i . e .  a c i m e t i d i n e  of unknown, a s  y e t ,  pharmacologi- 
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2106 CHOULIS 

ca l  u s e f u l n e s s ,  s i n c e  a l l  expe r imen t s  f o r  t h i s  com- 
pound have been conducted ,  and tho rough ly  s t u d i e d ,  
w i t h  t h e  A polymorphic form. 

such a s  t h o s e  performed by TLC or HPLC methods,  t h a t  
some of t h e  p r o d u c t s  appea red  t o  have e x t r a  peaks  
(on HPLC) o r  s p o t s  (on T L C ) .  However, such e n t i t i e s  
a r e  of d o u b t f u l l  s i g n i f i c a n c e  s i n c e  t h e s e  e x t r a  
weak spots  o r  peaks  may be due t o  e i t h e r  d i f f e r e n t  
v e h i c l e s  o r  d i f f e r e n t  s o u r c e s  f o r  c e r t a i n  e x c i p i e n t s .  
I t  i s  n o t  uncommon, though,  t h a t  t h e  a d d i t i o n  o f  so- 
m e  i n a c t i v e  compounds, t h e  t a b l e t  h a r d n e s s ,  t h i c k n e s s  
e t c .  may a f f e c t  t h e  d i s i n t e g r a t i o n  t i m e s  and d i s s o -  
l u t i o n  ra tes  of pha rmaceu t i ca l  dosage forms.  

Fur thermore ,  it w a s  obse rved  d u r i n g  p u r i t y  t e s t s ,  

S i n c e  t h e  e f f e c t i v e n e s s  of a drug  i s  r e l a t e d  
t o  t h e  p r o p e r ,  and a c c o r d i n g  t o  t h e  r u l e s  of t h e  

good manufac tur ing  p r a c t i c e  f o r m u l a t i o n ,  it i s  ne- 
c e s s a r y  t h a t  such  c o n d i t i o n s  must be  fo l lowed  d u r i n g  
drug  manufac tur ing .  

I n  t h e  p r e s e n t  i n v e s t i g a t i o n ,  of t h e  seven ra+ 
domly s e l e c t e d ,  commercial ly  a v a i l a b l e  pharmaceut i -  
cal  dosage forms, a p p e a r s  t h a t  o n l y  o n e ,  namely Ta-  

garnetR, compl ies  w i t h  t h e  i n  v i t r o  b i o a v a i l a b i l i t y  
s t u d i e s ,  w h i l e  P r o d u c t s  I - V I  gave i n s u f f i c i e n t  re- 
s u l t s .  
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