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ABSTRACT ------ 
Glibenclamide, a wide ly  used potent hypoglycaemic agent 

was so lub i l i zed  using D -Cyclodextr i r l  m d  B -Cyc lodex t r in  

der iva t ives .  Complexes werc? Iprepared b j Cmeading method in 

a molar r a t i o  c11 1 : l  of the drug  and the cyc lodex t r ins  

respec t ive ly .  The Glibenclomide p -Cy(:locexttrjn complex was 

churacLerized and evaluated b y  I .R. studies,  D i f fe ren t ia l  

Scanning Calorimcatry G X-ray d i f f rac tomet ry  . The i n - v i t r o  

dissolut ion rates of drug from inclusion complexes of B - 
Cyclodextr ins and i t s  del ' ivat ives w r e  compared. A 

slgni f lcanl  improvemnnt In ClI~iSnltlt l o f t  IXI?OS ol  Gliben!:lamlde 

was observed w i th  l r ic lmior i  c-oniplexos of al i the, 

Cyclodextr i r is .  However, t he  so lub i l i z  ng effect was more in 

mse of p-C yclodex t r in de r i va t  I ves . 
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1276 SANGHAVI, VENKATESH, AND TANDEL 

INTROWGTION ------ 
Fl lbenclamidel  a potent hypoglycaemlc agent i s  p rac t i ca l l y  

insoluble in water and only 45% of the  oral dose is absorbed 
1 

through t h e  gastro- intest inal  t r a c t  . -Cyc lodex t r in  has been 

extansively used in the  l i t e m t u r e  t o  i rc rease the  s o l u b i l i t y  

d issolut ion rate2-4 and b i ~ a v a i l a b i l i t y ~ - ~  of var ious classes of 

drugs. 

Recently chemical ly mod i f ied  d e r i v a t i v e s  of na tura l  

cyclodextr ins l i k e  2 -hyd roxyp ropy l  b -Cyc lodex t r i ns  G d i m e t h y l  

1-Cyclodextr in have been rece iv ing  considerable at tent ion as 

potent so lub i l i zers .  T h i s  i s  because they d i sp lay  a s i m i l a r  

a b i l i t y  t o  entrap molecules and have the  advantage of a much 

h igher  so lub i l i t y .  Also t h e i r  inclusion a b i l i t i e s  a r e  la rge ly  

magnified depending on the  chemical modif icat ion . 
In the present s tudy ,  the  e f fec t  of p -Cyclodextr in,  2- 

h y d r o x y p r o p y l  p -1zyclodextrin and d ime thy l  p -Cyc lodex t r in  on 
the so lub i l i t y  and the I n - v i t r o  clissol,?tion of Gllbenclamide 

hdve bem Investigoted. 

8 

MATERIAL!; G METHOCS --------.-._---. .- 
Materials : 

Gllbenclamide I.P. G Cyc lodex t r i ns  v i z .  : p -Cyclodextr in 

(D-Cyd) 2 -hyd roxyp ropy l  /3 -C:yclodextrin (2-HPP -Cyd, degree 

of substitution 4 )  b d ime thy l  B -Cyc lodex t r in  (DM p -Cyd) w e r e  

qenerarsly donated by  Hoechst nnd Nlt-on Shokuhln Kako Co. 

Ltd., (Japan) respec t ive ly .  

411 the reagents and solvents us'sd were of ana ly t i ca l  

grade. 

Methods : 

Solub i l i t y  Studies : 

Tne s o l u b i l i t y  studies were c a r r i e d  out according to the 

Higuchi b Connors' in phosphate bu f fe r  pH 7.2 A f te r  

equ i l ib r ium the  solut ions were f i l t e r e d  and analyzed for drug  

content a t  226 nm using a Rockinann 0825 spectrophotometer. 

D
ru

g 
D

ev
el

op
m

en
t a

nd
 I

nd
us

tr
ia

l P
ha

rm
ac

y 
D

ow
nl

oa
de

d 
fr

om
 in

fo
rm

ah
ea

lth
ca

re
.c

om
 b

y 
B

ib
lio

te
ca

 A
lb

er
to

 M
al

lia
ni

 o
n 

01
/2

9/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



SOLUBILIZATION OF GLIBENCLAMIDE 1277 

The presence of trace amounts of the Cyclodextr ins were found 

to have no interference w i t h  tho estimation of the drug. 

Preparation Of Inclusion Complexes” : 

Glibenclamide and Cyclodextr ins were accurately weighed 

i n  a molar ra t io  of 1 : l .  Glibenclamide was added to  a s lu r ry  

of the respective Cyclodextr lns (amount of water taken was 

twice the weight of powder mixtures) and was kneaded in a 

mortar for  30 minutes. The pastes were d r i e d  at  45OC and 

sieved through 100 #. 
Physical mixtures of Glibenclamide and respective 

Cyclodextr ins were also prepared in the same molar r a t i o  by 

mixing the powder i n  v ia ls.  

Character izat im 8 Evaluation O f  Glibenclamide -Cyclodextrin 

Complex : 

1 .  In f ra  Red Spectral Studies : 

The I . R .  spectra of pure Glibenclamide, inclusion complex 

and physical  mixture of drug and B-Cyclodextr in were recorded 

In a KBr pel let  uslng Shimadzu I.R. spectrophotometer. 

2. Differential Scanning Calorimetry Studies (DSC) : 

10 mg. each of the drug, inclusion complex and physical  

mixture were subjected to DSC studies using Perk in  Elmer DSC7 

Model, Alumina was used 0s a reference materlal and the 

scanning rate was 10°C/min. 

3.  Powder X-ray Dl f f ract ion Studies : 

Powder X-ray dl f f ractometry was carr ied out using P h i l i p s  

powder dlffractometer (Model PW1729) w i t h  a gonoimeter using a 

Nickel f l l ter C u K u  radlat lon operatin9 at 30 k i lowat ts  G 20 
m.amps i n  the range of 50-50Q. Scannins rate used was l”,/min. 

In v i t r o  Dissolutlai Studles : -- 
In v i t r o  dissolut ion st i idlus of iiicluslon complexes und 

physical  mixtures of drug and cyc lodext r ins were carr ied out in 
-- 
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1278 SANGHAVI, VENKATESH, AND TANDEL 

P 

5 10 15 2 0  2 5  

Con cent r a t ion ( mi II i mole I mi)  + 

FIG.1 t SOLUBIL ITY PROFILE OF GLIBENCLAMIDE 
W I T H  CYCLODEXTRINS 

i3 llSP X X I I ,  t y p e  I1 d i s s o l u t l o n  a p p a r a t u s  ( 1 0 0  r .p . rn .1  u s i n g  

‘300 tnl of p h o s p h a t e  b u f f e r  plj  7.2  a? cl issolut ion medium nt 

37\’(- + O . S u C  fo r  4 5  rnlns. A L i q u o t s  mi-e a n a l y z e d  for d r u g  

c o n t m t  spectropho!ornetrIcal ly  a t  226 nrn. 

RESULTS 6 DISCUSSION ----.- 

Solub i l i t y  S t u d i e s  : 

F i g .  1 stio*s t h e  p h a s e  u,oltJt)ility d i a g r a m  of 

Glibenclfiinide wit11 dlffftrcrlt cyclodoxlt. rls In phosphate huf fo r  

pH 7 .2 .  In all the cases t h e  s o 1 u i ) i l i t y  of Gl ibenc la rn ide  

increased a lmos t  I Ineet-ly ti!; a fLini-t Lor of c y c l o d e x t r i n  

concentrat ion and the s o l u b i l i t y  c u r v e  ctuld be g e n e r a l l y  

c l a s s l f l e d  a s  belng ot Higuchi r y p e  A , However t h e  e x t e n t  of 

s o l u b i l l t y  enhancenient was sl i gh t ly  higner. with c y c l o d e x t r i n  

d e r l v a t l v e s  as  COnll.JaPed t o  partsrit B - C y c l c d e x t r i n .  

9 

C h a r a c t e r i z a t i o n  6 Eva lua t ion  Of G l i b e n c l a m i d e  p -Cycladextrin 

Complex : 

1.  Infra Red S p e c t r a l  S t u d i e s  : 

The I . H .  s p e c t r u m  of Gl ibenc le in ide  p - C y c l o d e x t r l n  

cornolex showis t h e  d i s a p p e a r - a n c e  of  the c:hidrBc:terlstic peaks of 
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SOLUBILIZATION OF GLIBENCLAMIDE 1279 

G l i  benclamide 

Phys ica l  mixture A A (1 : l  ) 
0)  

5 -- 
Complex (1:1) 

I I I I I I 

50 100 150 200 250 300 
Temp oratu re 'C 

F l G " 2 :  DSC SCANS OF G L I B E N C L A M I O E  

( J C y O  SYSTEMS 

.- 1 !363 h 3313 cm. corresponding to irie urea NH stretch,  

lndicating n possible hydrogen bonding setween drug and - 
Cyclodextr in. 

The physical  mixture g a v e  n simple siiper impos i t im of 

the pure drug 6 -Cyclodextr in spectra. 

2 .  Dif ferent ia l  Scrinning Calorimetry Studies : 

Fig.2 shows the DSC thermograrns of Glibenclamide B - 
Cyclodextr in system. A sharp andother~inic. peak w a s  observed 

tit 174.15OC for  pure drug indicat ing the melting point of 

Glibenclamide. This endothermic peak W B S  also observed in 

case of phys lca l  mixture a t  172OC. The physical  mixture 

showed a peak of p -Cyclodextr in at 38.25OC indicating total 

cibsence of inclusion complex formation. The thermograrns of 

physical mix ture of drwg FJ /3 -Cycl:,dtrxtrin .was a mere 
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1280 SANGHAVI, VENKATESH, AND TANDEL 

(1) GLIBENCLAM1 DE 

( 2 )  /3 -CYCLODEXTRIN 3 
( 3)  PHYSICAL M IXTUAE 

(4) INCLUSION COMPLEX 

30 4, 2 5  20 1 5  10 

FIG. 3 : X-RAY DIFFRACTION SY\JDIES 

super imposi t ion of both the components i.e. Glioenclamioe arid 

pl-Cyclodextrin. I.loweuer, in case of 1 : 1 inclusion complex ,  

the peak due to niulting of drug kvas found to  be shifted to 

ICiB.62°C with a considerable decrease In intensity which 

indicates inclusion complex formation of drug G f3 -Cyc lodext r in .  

3 .  Powder X-Ray Dif fract ion Studies  : 

The X-ray d l f t r a c t l c x  patter-ri F 19.3 observed In n 

phys lca l  rnlxture wos found t o  bs ti 1 oinI>Iiial!ol-i of (%+re drug 

D
ru

g 
D

ev
el

op
m

en
t a

nd
 I

nd
us

tr
ia

l P
ha

rm
ac

y 
D

ow
nl

oa
de

d 
fr

om
 in

fo
rm

ah
ea

lth
ca

re
.c

om
 b

y 
B

ib
lio

te
ca

 A
lb

er
to

 M
al

lia
ni

 o
n 

01
/2

9/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



SOLUBILIZATJON OF GLIBENCLAMIDE 1281 

t 

5 15 2 5  35 45 
Time (minulos)--+ 

f l G .  L IN-VITRO DISSOLUTION O F  C L l B E N C i A M l D E  C Y C L O  
DEXTRIN SYSTEMS 

and B -Cyclodextr in.  H o w w a r ,  the X-i..av d i f f r a c i i c n  pat tern of 

inclusion c0mple:c wus fourid to  b e  d!ffused a n d  d i f ferent  

conflrmlng that a new s o l l d  phase tiad b13on formed. A l w  i t  1s 

less c rys ta l l l ne  compared to  t t ie physical mixture.  T h i s  could 

be at t r ibuted to  the lnc lus ion comp1e:c for rnat im of  

Glibenclflmide anc P-Cyclodextrin. 

Invltro Diseolutim Studies : -- 
Ftg. 4 shows the l n v l t r o  drug release proflles of 

Gllbenclemlde D -Cyclodextr In clyetems. Abou t  94-9s of drug 

release wa8 obta l red from inclusion complexes ( 1 : 1 )  88 

compared t o  only 4396 releaee f rom pure Gllbenclamlde a t  the 

end of 45 minutes. Th ls  s igni f icant difference In the 

dlssolut lon p r o f i l e  h l g h l l g h t s  t h e  s o l u b i l i t y  Improvement 

brought a b w t  by complexation w i t h  Cyclodextr lns.  

Cyclodextr ln de r l va t l ves  gave much faster release as compared 

to p -Cyclodextr ln. Th is  can be a t t r i bu ted  to the h lgher  

so lub l l l ty  of these d e r l v a t l v e s  as compared to  B -Cyclodextr ln. 

However, no slgnlf lcant dl f ference was fourid In the dlssolut lon 

rnte of 2HP 8 -Cyc:lodextrln arid DM p -Cyc:lodextrln complexes. 
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1282 SANGHAVI, VENKATESH, A N D  TANDEL 

The phys ica l  mixtures gave s l i g h t l y  h igher  dissolut lon rates 

than pure drug probably due t o  improved wett ing of the drug. 

CONCL.USIOPIS -__--.--- 
The so lub i l i t y  and dissolui  ion of  GLibenclatnide can be 

signif icantly improved by 1r)rmincj i+s in( IIJ- Icm complexes w i t h  

various cyclodextr iris. The solubilizin!, offuct of 2-hydroxy 

p ropy l  b-Cyclodex‘.rln ti dlrnetnyi -Lyc lueux t r i n  was found to 

be higher than -Cyclodextr in for C, l i lmrcl~~mide. However , 
there was no significant dif ferences in the dissolut ion rate 

enhancement of inclusion complexes of Glibenclamlde prepared 

w i t h  2HP -Cyclodextr in and DM p -Cyclodextr in. Hence B - 
Cyclodextr in and i t s  der ivat ives of fer  p’ec3t potential as drug 

carr ier  tor Glibenclamide arid thiis may Grove to be a valuable 

?:id i n  lncroasing i t s  b lmve i l a l . i l i t y .  
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