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ABSTRACT 

The d i s s o l u t i o n  p r o f i l e s  o f  c ime t id ine ,  a c ime t id ine -ca f fe ine  

complex, and a c imet id ine-caf fe ine phys i ca l  mix ture were determined 

i n  0.35 H C 1  and d i s t i l l e d  water a t  37'. 

phys ica l  mix ture had a d i s s o l u t i o n  r a t e  s i m i l a r  t o  t h a t  o f  t he  

c imet id ine alone whi le  the complex had a slower d i s s o l u t i o n  ra te .  

The c i rnet id ine-caf fe ine 

Par t i on ing  experiments were conducted us ing e i t h e r  0.35 HC1 o r  

pH 6.7 b u f f e r  s o l u t i o n  as t h e  p o l a r  phase and ch loroform as the  non- 

p o l a r  phase. 

decreased i n  the presence of c a f f e i n e  added e i t h e r  as f r e e  c a f f e i n e  

o r  as a c ime t id ine -ca f fe ine  complex. 

The apparent p a r t i t i o n  c o e f f i c i e n t  o f  c ime t id ine  was 

INTRODUCTION 

A previous r e p o r t  has d e a l t  with the format ion and thermal 

analys is  o f  c imet id ine-caf fe ine complexes i n  t h e  s o l i d  s t a t e  . I t  

was found t h a t  t he  i n t e r a c t i o n  o f  c ime t id ine  with c a f f e i n e  i n  the 

1 

s o l i d  s t a t e  r e s u l t e d  i n  the format ion of  severa l  complexes having 
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454 EL-RIDY ET AL. 

d i f f e r e n t  molar r a t i o s .  

phys i ca l  chemical p roper t i es  o f  a drug, s tud ies  were conducted on 

the  e f f e c t  o f  c a f f e i n e  on the d i s s o l u t i o n  and p a r t i t i o n i n g  prop- 

As complex format ion may change t h e  

e r t i e s  o f  c imet id ine.  

EXPERIMENTAL 

Mate r ia l s  

The c imet id ine was suppl ied by Smith K l i n e  & French labo ra to r ies .  

The caffeine, methanol and chloroform were obtained from Ma l l i nck rod t .  

Spectrophotometric Assay o f  Cimet id ine 

Cimetidine, i n  t h e  absence o f  caf fe ine, was assayed a t  220 nm. 

D i l u t i o n s  were made with 0.3% HC1.  Usual ly ,  a 1:2000 d i l u t i o n  was 

required. I n  the presence o f  caf fe ine, d i l u t i o n s  were f i r s t  made 

w i t h  0.3% HC1.  A 20 m l  p o r t i o n  o f  the d i l u t e d  sample was t rans-  

fer red t o  a 125 m l  separatory funnel  t o  which was added 20 m l  o f  

s p e c t r a l  grade chloroform. The ca f fe ine  was ex t rac ted  i n t o  the  

chloroform by shaking the separatory funnel  f o r  5 minutes. The 

r e s u l t i n g  aqueous s o l u t i o n  showed no absorbance a t  273 nm, the  

absorbance maximum f o r  ca f fe ine .  Cimet id ine was then measured a t  

220 nm. 

the same manner t o  serve as a blank. 

A 0.3% hydroch lo r i c  a c i d  was ex t rac ted  with chloroform i n  

D isso lu t i on  Studies 

The apparent d i s s o l u t i o n  ra tes  o f  c imet id ine,  a c imet id ine-  

ca f fe ine  phys i ca l  mixture,  and a c imet id ine-caf fe ine complex, as 

compressed t a b l e t s ,  were determined us ing the r o t a t i n g  basket method 

o f  t he  U.S.P. XX . Tablets were compressed on a Carver Laboratory 

Press a t  6000 l b / i n  

S t i r r i n g  was performed a t  a r a t e  o f  60 2 2 rpm us ing a synchronous 

motor. D i s t i l l e d  water o r  0.3% hyd roch lo r i c  acid,  900 m l  , p rev ious l y  

2 

2 
us ing  7/16 i n c h  f l a t  face punches and die.  
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455 COMPLEX FORMATION OF CIMETIDINE 

e q u i l i b r a t e d  a t  3720.5', served as t h e  d i s s o l u t i o n  medium. F i ve  

m i l l i l i t e r  samples were taken a t  appropr ia te t ime i n t e r v a l s ,  f i l t e r e d  

through m i l l i p o r e  f i l t e r s ,  1.2 m, and d i l u t e d  w i t h  0.3% hyd roch lo r i c  

acid.  Five m i l l i l i t e r s  o f  so lvent  was added t o  mainta in  900 m l  o f  

d i s s o l u t i o n  medium and the  appropr ia te co r rec t i ons  made i n  c ime t id ine  

concentrat ion.  

the complex by measuring the  t a b l e t  weight l o s s .  

mixture and t h e  complex, the t a b l e t  was a i r  d r i e d  i n  the basket, re- 

moved c a r e f u l l y ,  and weighed t o  determine the t o t a l  amount o f  c ime t i -  

d ine and c a f f e i n e  dissolved. 

1:3.25 molar r a t i o ,  was obtained from a methanol s o l u t i o n  as previous- 

l y  descr ibed . 
Determinat ion o f  Apparent P a r t i t i o n  C o e f f i c i e n t s  

Cimet id ine was determined spect rophotometr ica l ly  and 

For the p h y s i c a l  

The c imet id ine-caf fe ine complex,with a 

1 

The apparent p a r t i t i o n  c o e f f i c i e n t s  o f  c imet id ine,  t he  c ime t id ine  

ca f fe ine  complex, and a c imet id ine-caf fe ine p h y s i c a l  mix ture were 

determined ( a t  l e a s t  i n  dup l i ca te )  w i t h  ch loroform as the  organic  

phase and 0.3% HC1 o r  pH 6.7 s o l u t i o n  as the  aqueous phase. 

l i b r a t i o n  was c a r r i e d  o u t  a t  room temperature f o r  24 hours i n  a 

50 m l  B e l l c o  glass dome Spinner f l a s k .  The c ime t id ine  was 

assayed i n  the aqueous phase as p rev ious l y  descr ibed 

Equi- 

RESULTS AND DISCUSSION 

D i s s o l u t i o n  r a t e s  were determined f o r  c imet id ine,  a c imet id ine-  

c a f f e i n e  complex and a c imet id ine-caf fe ine p h y s i c a l  mix ture from 

compressed t a b l e t s  con ta in ing  an equ iva len t  o f  200 mg c ime t id ine .  

These experiments were conducted i n  a r e l a t i v e l y  l a r g e  volume of 

e i t h e r  0.3% H C 1  o r  d i s t i l l e d  water t o  a f f e c t  " s ink "  condi t ions.  A 

1:3.25 molar r a t i o  o f  c i rnet id ine t o  c a f f e i n e  was employed which 

corresponded t o  the p rev ious l y  determined optimum r a t i o  f o r  

cimet id ine-caffeine complexation i n  the s o l i d  s t a t e  . 1 
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FIGURE I 

EL-RIDY ET AL. 

0 

D i s s o l u t i o n  Rate  o f  C i m e t i d i n e ,  C i m e t i d i n e - C a f f e i n e  Complex, and 
C i m e t i d i n e - C a f f e i n e  P h y s i c a l  M i x t u r e  T a b l e t s  i n  D i s t i l l e d  Water 
and 0.3% H y d r o c h l o r i c  Acid. Key: 0 C i m e t i d i n e ;  C i m e t i d i n e -  
C a f f e i n e  Complex ( i n  Water ) ;  A C i m e t i d i n e ;  A C i m e t i d i n e - C a f f e i n e  
Complex; m C i m e t i d i n e - C a f f e i n e  P h y s i c a l  Mixture ( i n  0.3% HC1). 

The d i s s o l u t i o n  p r o f i l e s  are shown i n  F i g u r e  1. The c i m e t i d i n e -  

c a f f e i n e  complex e x h i b i t e d  s l o w e r  d i s s o l u t i o n  a s  compared t o  t h a t  o f  

t h e  p u r e  c i m e t i d i n e  o r  t h e  c i r n e t i d i n e - c a f f e i n e  p h y s i c a l  m i x t u r e .  

Both t h e  f r e e  c i m e t i d i n e  and  t h e  p h y s i c a l  m i x t u r e  d i s s o l v e d  r a p i d l y ,  
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Table 1 

Compound 

Apparent Partition Coefficients of Cimetidine, 
A Cimetidine-Caffeine Complex and A Cimetidine- 
Caffeine Physical Mixture 

Composition of 
Aqueous Phase 

Cimetidine-Caffeine 
Physical Mixture 

I 

0.3% HC1 

Ratio, Organic 
(ch1oroforrn):Aqueous 

Phase 

Cimetidine-Caffeine 
Complex 

Ci me t i di ne 

Cimetidine-Caffeine 
Physical Mixture 

Apparent Chloroform/wateI 
Partition Coefficient 

0.3% HC1 1:l 0.014 

pH 6.7 solution : 1:l 0.097 

pH 6.7 solution 1 1:l 0.040 

0.061 
I 

1:l 
I 

Cimetidine 

Cimetidiene-Caffeine 
Complex 

pH 6.7 solution 1:l 

I 

1:l 0.010 

I 

0.052 
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EL-RIDY ET AL. 458 

being 100% dissolved i n  30 minutes. 

as c imet id ine,  a weak base w i t h  a pKa o f  7.093, i s  very so lub le i n  

0.3% HC1. The complex i s  obv ious ly  less solub le and had a t90:6 o f  

90 minutes. Slower d i s s o l u t i o n  r a t e s  were obtained i n  d i s t i l l e d  

This i s  c e r t a i n l y  t o  be expected 

water f o r  the f r e e  c imet id ine and the complex w i t h  both forms hav ing 

s i m i l a r  d i s s o l u t i o n  p r o f i l e s .  

The apparent chloroform/water p a r t i t i o n  c o e f f i c i e n t s  f o r  c ime t i -  

dine, the p h y s i c a l  mixture,  and the complex are shown i n  Table 1. 

They are l i s t e d  as apparent p a r t i t i o n  c o e f f i c i e n t s  as the  aqueous 

phase contained both i on i zed  and nonionized c ime t id ine .  The low values 

o f  the p a r t i t i o n  c o e f f i c i e n t  r e f l e c t  the l a r g e  i o n i c  concentrat ion 

o f  c imet id ine.  

a marked change i n  the p a r t i t i o n i n g  o f  c imet id ine.  

I t  is apparent t h a t  t he  presence o f  c a f f e i n e  causes 

This was t r u e  

f o r  both the c imet id ine-caf fe ine complex and the c ime t id ine -ca f fe ine  

phys i ca l  mix ture which supports the concept o f  a c ime t id ine -ca f fe ine  

complex occu r r i ng  i n  aqueous so lu t i on .  

These s tud ies  suggest t h a t  there e x i s t s  the  p o t e n t i a l  f o r  

ca f fe ine  t o  a f f e c t  the absorpt ion r a t e  o f  o r a l l y  administered c i m e t i -  

dine. 

s t a n t i a t e  t h i s  observat ion.  

Further i n  v i v o  s tud ies  would obv ious ly  be requ i red  t o  sub- 
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