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INCLUSION COHPLEXES OF TERFENADINE-CYCLODEXRINS 
* N.M.Sanghavi  , R a j e s h r e e  Mayekar and  Mushtaq F r u i t w a l a  

P h a r m a c e u t i c a l  S e c t i o n ,  Dept .  o f  C h e m i c a l  T e c h n o l o g y ,  
Matunga ,  Bombay 400 019, I n d i a .  

ABSTRACT 

T e r f e n a d i n e ,  a p o o r l y  s o l u b l e ,  H i - a n t i h i s t a m i n e  
was s o l u b i l i s e d  u s i n g  B - c y c l o d e x t r i n  and  i t s  
d e r i v a t i v e s .  A m o l a r  r a t i o  o f  1:l of t h e  d r u g  and 
c y c l o d e x t r i n  was prepared by t h e  k n e a d i n g  me thod .  The 
i n c l u s i o n  complex  was c h a r a c t e r i s e d  and  e v a l u a t e d  by 
D i f f e r e n t i a l  S c a n n i n g  C a l o r i m e t r y  & X-ray 
D i f f r a c t o m e t r y .  In v i t r o  d i s s o l u t i o n  p r o f i l e  o f  t h e  
i n c l u s i o n  complex  was s t u d i e d .  D i s s o l u t i o n  r a t e s  of  
t h e  d r u g - c y c l o d e x t r i n  c o m p l e x e s  were more a s  compared 
t o  t h e  d r u g  a l o n e .  An a t t e m p t  was a l s o  made t o  prepare 
a p a l a t a b l e  s y r u p  o f  t e r  f enad  i n  e - c y c  l o d e x t  r i n  
complex .  V a r i o u s  c o m b i n a t i o n  o f  c o - s o l v e n t s  and 
a d d i t i v e s  were u s e d  t o  f o r m u l a t e  a s t a b l e  and  an  
a c c e p t a b l e  l i q u i d  o r a l .  

INTRODUCTION 

T e r f e n a d i n e ,  is a n o n - s e d a t i n g  H i  r e c e p t o r  
a n t a g o n i s t  wh ich  is p r a c t i c a l l y  i n s o l u b l e  i n  water 
( 1 ) .  C u r r e n t  r e s e a r c h  shows t h a t  c y c l o d e x t r i n  
d e r i v a t i v e s  d i s p l a y  an  a b i l i t y  t o  e n t r a p  m o l e c u l e s  and 
have  t h e  a d v a n t a g e  o f  a much h i g h e r  s o l u b i l i t y  (2,3). 
P o t e n t  s o l u b i l i s e r s  l i k e  B - c y c l o d e x t r i n ,  2 -hydroxy  
p r o p y l  B - c y c l o d e x t r i n  and  d i m e t h y l - B - c y c l o d e x t r i n  were 
u s e d .  Thus  i n c l u s i o n  a b i l i t i e s  h a v e  b e e n  r e p o r t e d  t o  

* F o r  c o r r e s p o n d e n c e  
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376 SANGHAVI, MAYEKAR, AND FRUITWALA 

b e  l a r g e l y  m a g n i f i e d  d e p e n d i n g  on t h e  c h e m i c a l  
m o d i f i c a t i o n .  

EXPERIHENTAL 

T e r f e n a d i n e ,  U . S . P .  ( C i p l a ,  Bombay) & 
C y c l o d e x t r i n s :  B - C y c l o d e x t r i n  (B-CD) ,  2 - h y d r o x y p r o p y l  
B - C y c l o d e x t r i n  (2-HP B-CD) and  d i m e t h y l  B - C y c l o d e x t r i n  
(DM B-CD) were o b t a i n e d  as  g i f t  samples f r o m  Nihon 
Shokuh in  Kako Co.  L t d .  ( J a p a n ) .  A l l  reagents and 
s o l v e n t s  were o f  a n a l y t i c a l  g r a d e .  

T e r f e n a d i n e  and  c y c l o d e x t r i n s  were we ighed  
a c c u r a t e l y  i n  a m o l a r  r a t i o  o f  1 : l .  T e r f e n a d i n e  was 
added  t o  a s l u r r y  of c y c l o d e x t r i n  prepared i n  water 
and  t h e  m i x t u r e  kneaded  i n  a m o r t a r  f o r  30 min .  The  
pas te  was d r i e d  a t  60°C f o r  1 2  h r  and  s i e v e d  t h r o u g h  
# 100. P h y s i c a l  mixtures  of t e r f e n a d i n e  and  t h e  
r e s p e c t i v e  c y c l o d e x t r i n s  were p r e p a r e d  i n  t h e  same 
m o l a r  r a t i o .  A c o m p a r i s o n  o f  t h e  p h y s i c a l  m i x t u r e  a n d  
t h e  i n c l u s i o n  complex  was made. 

1. D i f f e r e n t i a l  Scanning Calorimetry (DSC) Studies :  

10 mg e a c h  o f  t h e  d r u g ,  i n c l u s i o n  complex  and  
p h y s i c a l  mixture were s u b j e c t e d  t o  DSC s t u d i e s  u s i n g  
P e r k i n  Elmer DSC7 Model. Alumina was u s e d  a s  a 
r e f e r e n c e  s t a n d a r d  and  t h e  s c a n n i n g  r a t e  was lO"/min .  

2. Powder X-ray D i f f f r a c t i o n  S tud ies :  

T h i s  was c a r r i e d  o u t  u s i n g  P h i l i p s  Powder 
D i f f r a c t o m e t e r  Model PW 17291  w i t h  a g o n o i m e t e r  u s i n g  
a N i c k e l  f i l t e r  CudK r a d i a t i o n  o p e r a t i n g  a t  30 KW and  
20 mamps i n  t h e  r a n g e  o f  5-35". S c a n n i n g  r a t e  was 
1" per  min. 
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TERFENADINE-CYCLODEXTRINS 377 

In vitro d i s s o l u t i o n  o f  t h e  p u r e  d r u g ,  i n c l u s i o n  
complex  and  p h y s i c a l  m i x t u r e  o f  t h e  d r u g  and  
c y c l o d e x t r i n  was c a r r i e d  o u t  on USP X X I I ,  t y p e  I1 
D i s s o l u t i o n  Appara tus  u s i n g  900 m l  o f  0 . 1  N H C 1  a t  
37+0.5"C (100 rpm). A l i q u o t s  were a n a l y s e d  f o r  t h e  
d r u g  c o n t e n t  s p e c t r o p h o t o m e t r i c a l l y  a t  ). = 257 nm. 

PreDaration nf Liauid Oral: 

A s p e c i f i e d  amount o f  p r o p y l e n e  g l y c o l  was 
t a k e n  i n  wh ich  m e t h y l  and  p r o p y l  p a r a b e n  ( 0 . 1 %  w/v & 
0 . 0 2 %  w/v r e s p e c t i v e l y )  were d i s s o l v e d .  Weighed amount 
of  t h e  i n c l u s i o n  complex  e q u i v a l e n t  t o  0 . 6 %  w/v o f  t h e  
d r u g  t o  t h e  t o t a l  volume o f  t h e  l i q u i d  o r a l  was added  
and s t i r r e d  w e l l .  

To t h e  a b o v e  m i x t u r e ,  s p e c i f i e d  amount o f  c i t r i c  
a c i d  d i s s o l v e d  i n  water was a d d e d .  The  mixture was 
mixed p r o p e r l y  a t  40°C.  G l y c e r i n  was t h e n  added  
f o l l o w e d  b y  a d d i t i o n  o f  p r e p a r e d  s y r u p  b a s e .  

Tas te  e v a l u a t i o n  was c a r r i e d  o u t  on v o l u n t e e r s  
c o n s i s t i n g  o f  a d u l t s ,  male and  f e m a l e ,  who were i n  
good g e n e r a l  h e a l t h  and n o t  a f f e c t e d  by c o n d i t i o n s  
wh ich  would i n t e r f e r e  w i t h  t h e  s e n s e  o f  t a s t e  and 
smel l .  The s u b j e c t s  were f i r s t  i n s t r u c t e d  t o  r i n s e  
t h e i r  mouth w i t h  10  m l  d i s t i l l e d  water f o l l o w e d  by  
5 m l  p o r t i o n  o f  t h e  f o r m u l a t i o n .  The g r a d i n g  s y s t e m  
u s e d  was a n  i n c r e a s i n g  o r d e r  o f  + s i g n s ,  i n d i c a t i n g  
improved p a l a t a b i l i t y .  L a t i n  S q u a r e  Method was u s e d  a s  
t h e  bas i s  o f  s t a t i s t i c a l  e v a l u a t i o n .  

F i g .  1 shows t h e  DSC the rmograms  o f  t h e  d r u g ,  
c y c l o d e x t r i n  and  i t s  d e r i v a t i v e s ,  t h e i r  p h y s i c a l  
m i x t u r e s  and  t h e i r  i n c l u s i o n  c o m p l e x e s .  ( A )  shows an  
e n d o t h e r m i c  p e a k  a t  151°C f o r  p u r e  t e r f e n a d i n e .  ( E ) ,  
( F )  & (G) show e n d o t h e r m i c  p e a k s  f o r  t h e  p h y s i c a l  
m i x t u r e  o f  Drug-BCD; Drug-HP B-CD and  Drug-DM B-CD. I t  
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FIG. 1: DSC SCANS OF TERFENADINE-CYCLODEXTRIN SYSTEMS 
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FIG. 2: X-RAY DIFFRACTION PATTERN OF TERFENADINE-CYCLODEXTRIN SYSTEMS 
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FIG. 3: In Vitro Drug Release Profile 

is e v i d e n t  t h a t  t h e  thermogram of  t h e  p h y s i c a l  
mix tures  are  a mere s u p e r i m p o s i t i o n  of  b o t h ,  t h e  d r u g  
and c y c l o d e x t i n s .  However, i n  case of  i n c l u s i o n  
complexes  ( H ) ,  ( I )  and ( J ) ,  t h e  e n d o t h e r m i c  p e a k  of  
pure  d r u g  is s h i f t e d  t o  a l ower  temperature c o u p l e d  
w i t h  a d e c r e a s e  i n  i n t e n s i t y ,  i n d i c a t i n g  i n c l u s i o n  
complex f o r m a t i o n .  

2 . E r . a x D i f f r a c t i o n S t u d i e s :  

From F i g .  2 , t h e  X-ray d i f f r a c t i o n  p a t t e r n  of 
t h e  i n c l u s i o n  complex was found  t o  b e  d i f f u s e d  and 
d i f f e r e n t ,  c o n f i r m i n g  t h a t ,  a new, l e s s  c r y s t a l l i n e  
s o l i d  p h a s e  was formed as compared t o  t h e  p h y s i c a l  
m i x t u r e .  T h i s  can  b e  a t t r i b u t e d  t o  complex f o r m a t i o n .  
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380 SANGHAVI, MAYEKAR, AND FRUITWALA 

D r u g  ( %  w/v) 0.60 2.036 2.25 2.29 

P r  opy l e n e  
g l y c o l  ( %  v / v )  25.0 20.0 12.0 16.0 

C i t r i c  
a c i d  ( %  w/v) 0.16 0.10  0 . 0 6  0.08 

S u c r o s e  ( %  w/v) 6.00 10.0 16.0 14.0 

S o r b i t o l  ( %  v / v )  8 . 0 0  16.0 20.0 12.0 

G l y c e r i n  ( %  v / v >  12.0 12.0 15.0 12.0 

I n v e r t  
Syrup  ( %  v / v )  2 0 . 0  2 0 . 0  20.0 20.0 

P H  3.14 4.39 4.95 4.60 

V i s c o s i t y  ( c p s )  
( a t  10 rpm) 70.4 73.6 80 .0  76.8 

D r u g  c o n t e n t  99.95 99.86 100.20 99.85 

LLLvitroDissolutionStudies: 

F i g .  3 shows t h e  re lease  p r o f i l e  o f  v a r i o u s  
p h y s i c a l  mix tures  and i n c l u s i o n  complexes. On ly  35.02% 
of  t h e  pure  d r u g  was d i s s o l v e d  at t h e  end o f  45 min,  
w h i l e  t h e  r e l e a s e  o f  d r u g  f rom t h e  i n c l u s i o n  complex 
was c o m p a r a t i v e l y  e n h a n c e d .  T h i s  implies  t h e  
s o l u b i l i t y  e n h a n c i n g  e f f e c t  o f  c y c l o d e x t r i n s .  DM B-CD 
complexes  g a v e  h i g h e r  t g o  v a l u e s  as compared t o  B-CD 
complexes  d u e  t o  t h e  h i g h e r  s o l u b i l i t y  of t h e  f o r m e r .  
All p h y s i c a l  mix tures  g a v e  h i g h e r  d i s s o l u t i o n  ra tes  as 
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TERFENADINE-CYCLODEXTRINS 381 

compared t o  t h e  pure  d r u g  d u e  t o  improved w e t t i n g  of 
t h e  d r u g .  

P r o p y l e n e  g l y c o l  and c i t r i c  a c i d  were used  i n  
d i f f e r e n t  c o m b i n a t i o n s  t o  s o l u b i l i s e  t h e  d r u g ,  as  per  
l i t e r a t u r e  r e p o r t  (1) ( T a b l e  1 ) .  

I t  was o b s e r v e d  t h a t  t h e  amount o f  p r o p y l e n e  g l y c o l  
r e q u i r e d  was i n  t h e  o r d e r :  

Drug:B-CD > Drug: DM B-CD > D r u g :  HP B-CD 

Also t h e  s y r u p  c o n t a i n i n g  o n l y  t h e  d r u g ,  w i t h o u t  
c y c l o d e x t r i n ,  had a v e r y  low pH d u e  t o  excess amount 
of c i r t i c  a c i d .  A l s o  i t s  p a l a t a b i l i t y  was p o o r .  The 
t a s t e  masking  a b i l i t y  o f  t h e  f o r m u l a t i o n s  were i n  t h e  
o r d e r  

Drug:  DM B-CD > Drug: HP B-CD > Drug :  B-CD 

A l l  f o r m u l a t i o n s  showed a c c e p t a b l e  v i s c o s i t y  and d r u g  
c o n t e n t .  

CONCLUSIONS 

The s o l u b i l i t y  o f  t e r f e n a d i n e  can  b e  improved by 
f o r m i n g  i n c l u s i o n  complexes  w i t h  v a r i o u s  B- 
c y c l o d e x t r i n  d e r i v a t i v e s .  The s o l u b i l i s i n g  e f f e c t  of  
2 -hydroxypropy l  B - c y c l o d e x t r i n  and d i m e t h y l  B- 
c y c l o d e x t r i n  was h i g h e r  t h a n  E - c y c l o d e x t r i n  i t s e l f .  
A l so  t h e  t a s t e  masking  a b i l i t y  of  t h e s e  c y c l o d e x t r i n s  
s u b s t a n t i a t e  t h e  v i a b i l i t y  of  making i n c l u s i o n  
complexes  of  d r u g s ,  where s u c h  a p a l a t a b l e  e f f e c t  is 
d e s i r e d .  
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