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Figure 1: Phase solubility diagram of pioglitazone HCl

Table 1: Stability constants (Ks  an  slope for 
pio litazone-  comple es
Type of cyclodextrin Slope Stability constant (M )
Methyl -cyclodextrin

-cyclodextrin
-cyclodextrin

331
2 3
33

2 19
1 2 3
3 9

Table 2: ibbs free ener y of pio litazone-  
comple es in ater
Conc. of 
cyclodextrin (mM)

transG
0/cal/mol

M -CD -CD -CD

1
1
2

1

23 29
1 9
21 1 3
3 3
391 91
3 2

13
22
3 9 9 3
32 19
3 92
9 9

91
1 1
1

93 9
13 1
1 93

mM  millimolar  M -C  methyl -cyclodextrin  -C  is -cyclodextrin  -C  is 
-cyclodextrin
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Figure 2:

Table : Sol bility st ies of t e prepare  comple es
Complexation technique *Solubility of pure drug (mg/ml) ± SD *Solubility of complexes (mg/ml) ± SD

-CD -CD M -CD
Physical mixtures 1   13 1 1  13 2   3 1 1 2   3
Kneading 1   23 1   22 2   31 1   2

pray drying 1   1 - - 2 29  1
-standard deviation  -C  is -cyclodextrin  -C  is -cyclodextrin  M -C  is methyl -cyclodextrin  Average o  three determinations



Pandit, et al.: Pioglitazone cyclodextrin inclusion complexes

272  Journal of Young Pharmacists Vol 3 / No 4

a a i  in  and a a  a  3   i  d    A  
  d in n  a  a  3   d  

  in  i a  i   d  and  
 a i n   a   d  and  

i a n    addi i n     d in 
and d   n   a   a a i i  a  

 i i a n  in i a  i  a  a   d  
ain  in a  and  i  n  in a i n n d  and 
i i n  a  a  a   i i a n   nd 

  n d in  indi a in  n  i a  
in a i n  i i a n  i    a    

   a  3   a  i d a d  
n  d   in a  d n ndin  i  

i i a n  in  n ad d and a d i d 

 a  a  3   in  a   d   
a   a i a i n  di a a d in   in i n 

  ina    i i a n  
did n   an  n  a  indi a in  n  i a  nd 

a i n in   and a i n  in i n 
 in id a  an  in  a a i i  and  

  d  n   i n     a  a 
n  nd i  di n  i  and

Scanning electron microscopy studies
 d  indi a d a   d  a i   i a  

in a  a   d i a  a i   
i a  i    d  and   a  d  

a i  ain  di d and i a  ad d n  
a     a i

in  in i n a i n  d  i   
 n adin  and a  d in  d   d 

  i i   a  and d d i    
a i  A d a i  an  in   and a   

 d  a i  a  d in  in i n  i  
a  n  n  i   di n ia    n n  

d   and  n  an  
in  a i  a  and i  d an a a n  

in a i n n d  and  i  

Differential scanning calorimetry studies
  a    d   i a  

i  and  a  n in i     
a    i i a n  d an nd i  

a  a   ndin   i  in  in  a  a  
3  d   a  nd   

i  d d a i n 

 a   i i a n  and   i a  
i  d  a   a  a  3 3  i  d   

d d a i n    and a  a   i   
i   d  a   a  a  indi a in  a  

a   a  n  d

 an  d   ni i n  in i n  
n   a  dd d in  a i i  i  
in  i in   i a i n in  n a  i   

a di n  a   di a a   a   
 i i a n  and    a d  

n adin  d d n  n  a  a   and  
a d  a  d i d d a a  a   i  i  

d   d d a i n     di a a an  
 nd i  a  d   i i a n  i    

indi a d  a i n     i i a n  
and  a    a i

X-ray powder diffraction studies
 a  di a i n a n    d   and 

 a  n in i   n  a  di a a  
 i i a n  i  i  i    a  a  a  

in  an     3  d   in  a   
d  i  n  in a a in   n   and   

Figure 3: In vitro 

Figure 4:
pioglitazone and pure M



Pandit, et al.: Pioglitazone cyclodextrin inclusion complexes

Journal of Young Pharmacists Vol 3 / No 4 273

 a n   n  i  a   
n  a    i a  i     i  
i   i i n     in  n n  

A d a  in  a  in n i  a ini   a  
d in  i a  i  di a a  a  

d    a  a a    d in

 i  a  d   d i n  d in 
a i n in d   i a in  a   

di a i n a n    i  d   a  
di in   a   d  and 

a ini  i  d in d  a in  n a i  
a  i  in  di a i n a n  n  n ad d 

and a d i d   a a i i  i i a n  
a   i  d a   i   in n i  

indi a in  a   a ini    d  a  d d 
 a a  n  and n i n in  an a  a  
 n  a  d  d  in   a n  

 in a i n n  d  and  a i

Stability studies

 d a i n a  d  a a d 
a i i  di  a    id in    n   

a   d  an  an  in i a  a a an  
d  n n  and in vitro di i n  a  n  
in a    d a   a  n  i ni an  
di n  P>  in  d  n n  and di i n 

a i    d a i n  

CONCLUSIONS

n  n   an a  a  n ad   a i  

Figure 5: Scanning electron microscopy of (a) pure pioglitazone 
(b) pure M
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Figure 7: XRPD of (a) pure pioglitazone (b) pure M -CD (c) physical 
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