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COMMUNICATIONS 

1)HIIG C A R R I E R S  FOR TRANSDERMAL PKEPARATlONS 

OF' FLURRIPROFEN 

* 
U.V.  S i n g h ,  S. P a n d e y  a n d  N. Udupa 

ABSTRACT 

F l i i r h i p r o f e n  w a s  i n ( - - o i - p c - ~ r a t e d  i n  (3 I f f e r e n t .  

c a r r i e r s  l i k e  s o d i u m  a l y i n a t e  g e l ,  c a l c i u m  a1y ina t . t .  

n i i c r o s p h e r e s ,  gelatin r i a n o p a r t i c l e s  a n d  c o m p l e x  w i t - h  

b e t  ac y c 1 ode x t r i n po 1 y e t  h y 1 e n e  

cjl yc:ol  b,Ises. 1 'harmaccJdynamic  a n d  hioavailabi 1 i t  y 

s t u d i e s  were c a r r i e d  out i n  m a l e  r -a ts .  I t  w a s  f o u n d  

t h a t ,  d r u g  i n c o r p o r a t e c 3  i n  sod ium a l g i n a t e  q e 1  a n d  rliruy 

complrxed w i t h  G e t a c y c l  o d e x t r i n  were f o u n d  to be 

s u i - t a b l e  f o r  d e s i g n i n g  t r a n s d e r m a l  p r e p a r a t i o n s  s i n c e  

t h e y  r e s u l t e d  i n  Gett.er t h e r a p e u t i c :  eff i c ' t i c y .  

a n d  i n c  (.I rpo r a t  e d  I n 

* For c o r r e s p o n d e n c e  
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1812 SINGH, PANDEY, AND UDUPA 

INTRODUCTION 

The advant .ages  of  t r a n s d e r m a l  r o u t e  of  

a d m i n i s t r a t i o n  a r e  a v o i d i n g  f i r s t  pass e f f e c t  o f  o r a l  

p r e p a r a t i o n s ,  r educed  g a s t r o i n t e s t i n a l  compl i c a t i o n  

and s i d e  e f f e c t s . '  Drug c a r r i e r s  l i k e  sodium a l g i n a t e  

g e l s ,  * g e l a t i n  n a n o p a r t i c l e s  b e t a c y c l o d e x t r i n s  and 

c a l c i u m  a l g i n a t e  microspheres a re  some of t h e  c a r r i e r s  

used  e f f e c t i v e l y  f o r  d e l i v e r y  of d r u g s  t o  t h e  human 

s y s t e m s .  F l u r h i p r o f e n  i s  ;i pot:.ent n o n s t e r o i d a  1 
4 a n t  i i n f  lammatory d r u g  Gut ,  due  t o  s e r i o u s  s i d e  e f f e c t s  

on o r a l  a d m i n i s t r a t i o n  a n r e d  exists f o r  b e t t - e r  

a d m i n i s t r a t i o n  t h r o u g h  t r a n s d e r m a l  r o u t e .  

3 

MATERIALS AND METHODS 

Mate r 1.a 1 6 

F l u r h i p r o f e n  was p r o c u r e d  from M / s  FDC L i m i t e d ,  

Bombay and a1 1 o t h e r  i n g r e d i e n t s  werr of a n a l y t i c a l  

g r a d e .  

Methods 
Preparations of Transdermal Formulations 
Calcium Alginate Microspheres 

Sodium a l y i n a t e  - 300 m g ,  Watyr - 20  n r t ,  
Ca lc ium chloride - 200 mg i n  2 0  ml w a t e r .  

T h e  d r u g  and  sodium a l g i n a t c  was d i s p e r s e d  i n  

wdter and added  clropwisr  t o  d aqueous  s o l u t  i o n  o f  

c a l c i u m  c h l o r i d e  w i t h  g e n t l e  a g i t a t i o n .  T h e  r e s u l t i n g  
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DRUG CARRIERS FOR FLURBIPROFEN 1813 

m i c r o s p h e r e s ,  col lected b y  f i l t r a t i o n  w e r e  t h e n  

i n c o r p o r a t e d  i n  G O %  w / w  Hydroxy P r o p y l  M e t h y l  

C e l l u l o s e  ( 1 5  c p s )  by l e v i y a t i o n  m e t h o d .  F o r  o r a l  

f o r m u l a t , i o n  5% Hydroxy P r o p y l  M e t h y l  C e l l u l o s e  W A S  

u s e d .  

Drug Complexed  w i t h  B e t a  C y c l o d e x t r i n  a n d  I n c o r p o r a t e d  

in P o l y e t h y l e n e  Glycol 4 0 0 0  a n d  P o l y e t h y l e n e  

G l y c o l  400 

F o r  T o p i c a l  F o r m u l a t i o n  

P o l y e t h y l e n e  c j l y c o l  4 0 0 0  - 7 . 8 4  g ,  P o l y e t h y l e n e  

g l y c o l  4 0 0  -1 .90  4 ,  Hr-- t ,ar-y( . l (~dcxtr i r i  - (1.1 y ,  W a t f - r  - 

2 m l .  T h e  d r u g  a n d  b t a c y c l o d e x t r i n  w ~ r e  n i x e d  f o r  

i i tmut  2 h o u r s  w i t h  l i t t l e  w a t e r .  PEG 4 0 0 0  w a s  1ieater-l 

u n t i l  m e l t e d  a n d  P E G  4 0 0  was i n c o r p o r a t e d  i n  i t .  I n  

t h e  a b o v e  PEG L a s e ,  the rt implt~xetl  d r i i g  was s l o w l y  

m i x e d  t o  g i v e  ye1  l i k e  c o n s i s t e n c y .  

For O r a l  F o r m u l a t i o n  

P o l y e t h y l e n e  g l y c o l  4 0 0 0  - 1 g ,  P o l y e t h y l e n e  g l y c o l  

4 0 0  - 0 . 2 3  y ,  R e t a c y c l o d e x t r i n  - 0 . 1  g ,  Water - 8 rnl 

G e l a t i n  Nanopar t i c l e s  

G e l a t - i n  ( 1%)  - 1 0  n i l ,  Sodium s u l p h a t e  ( 2 0 % )  - 2 rnl, 

I s o p r n p a n o l  - 3 t o  5 m l ,  G 1 u t : a r l d e h y d e  ( 2 0 % )  - 1 m l ,  

Sodium m e t a h i s u l p h i t e  ( 1 2 % )  - 0 . 1  g .  T h e  d r u g  was 

m i x e d  w i t h  1 0  m l  of g e l a t i n  s o l u t i o n  p r e v i o u s l y  

e q u i l i b r a t e d  at. 3 5 O C .  2 m l  of s o d i u m  sulphate was 

a d d e d  t o  t h e  above g e l a t i n  s o l u t i o n  c o n t a i n i n g  t,h(- 
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1814 SINGH, PANDEY, AND UDUPA 

d r u g .  I s o p r o p a n o l  w a s  a d d e d  u n t i l  t h e  t u r b i d i t y  

d i sappeared .  1 m l  of of g l u t d r a l d e h y d e  was a d d e d  a n d  

t h e  m i x t u r e  w a s  a g i t a t e d  a t  3 5 O C  f o r  2 0  m i n u t e s .  T h e  

h a r d e n i n g  process was  t e r m i n a t e d  by a d d i n g  1 n i l  o €  

s o d i u m  m e t a b i s u l p h i t p ,  f r o z e n  o v e r n i g h t  a n d  t h c ~  

n a n o p a r t i c l e s  formed were i n c o r p o r a t e d  i n  6 0 %  w / w  

Hydroxy P r o p y l  M e t h y l  C e l l u l o s e  ( 1 5  c p s ) .  F o r  o r a l  

f o r m u l a t i o n  0 . 5 %  HPMC w a s  u s e d .  D r u g  w a s  a l s o  

i n c o r p o r a t e d  i n  15% s o d i u m  a l g i n a t e  g e l  b y  l e v i g n t  i o n .  

A l l  p r e p a r a t i o n s  c o n t a i n  1% w / w  o f  d r u g  a n d  0.1% w / w  

m e t h y l  p a r a b e n  ds p r c s e r v a t i v c .  

Evaluations 

T h e  i n v i t r n  d i f f u s i o n  s t u d i e s  were c a r r i e d  

u s i n g  K e s h a r y - C h i e n  d i f f u s i o n  c e l l  . The s a m p l e s  

w i t h d r a w n  w e r e  a n a l y s e d  a t  247nm s p e c t r o p h o t o m e t  r i c a l  l y  . 
5 

Bioavailability of Flurbiprofen in R a t s  

F r o m  s e p a r a t e  se t s  o f  r a t s  ( w e i g h i n g  e a c h  a b o u t  

2 0 0  g m s )  3 m l  o f  k110od s a m p l e s  were ~ ( . i l l e c t e d  h y  

c a r d i a c  p u n c t u r e  a t  d e f i n i t e  t i m e  i n t e r v d l s  b o t h  

a f t e r  o r a l  a d m i n i s t r a t  i o n  a n d  top i"a1  s m e a r i n g  of the 

f o r m u l a t i o n  ( 1  y m )  o v e r  o n e  s q u a r e  i n c h  area i n  t h e  

i n t e r s c a p u l a r  r e g i o n ,  t h e  s i t e  h a v i n g  been s h a v e d  2 4  

h u u r s  p r i o r  t o  t h e  e x p e r i m e n t .  Minimurn of  3 r a t s  were 

usrd f o r  r d r h  i n t e r v a l  and tilood c : o l l e c t i o n .  

F l u r b i p r o f e n  :ids a n d l y s e d  s ~ ~ e c t r o p h o t  o m e t  r i c c i l l y .  G 
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DRUG CARRIERS FOR FLURBIPROFEN 1815 

Pharmacodynamic Evaluation 

Acute Inflammatory Model - Carrageenan Induced Rat Paw 
7 Ochdema Met-. hod 

T h e  r a t s  w e i y h i n y  a b o u t  2 0 0  gm were d i v i d e d  

I n t o  d1 f f e r e n t  g r o u p s  e a c h  g r o u p  r o n a i s t i n y  o f  6 r a t s .  

A c u t ( - .  i n f l a m m d t i u n  w a s  p r o d u c e d  i n  r a t  r i g h t  h i n d  paw 

1)y L n ~ r ~ c l i n g  0 . 0 5  m l  o f  1% c a r r a g e e n a n  s o l u t i o n . *  T h e  

, d n i m a l s  rrreived t h e  f o r m u l a t i o n  (1  ym) e i t h e r  o r a l l y  

o r  b y  t o p i r a l  s m e a r i n g  o n e  h o u r  p r i o r  t o  t h e  

( * < j r r a g e r n a r i  i n j e c t i o n .  Paw oedema v o l u m e  w a s  m e a s u r e d  

,it d i f f e r e n t  t i m e  i n t ~ r v a l s  a f t e r  c a r r a g e e n a n  
1 0  c - h d l l ~ n g e  w i t h  t h e  h e l p  of " p 1 t_. t fly s m o m e  t e r " . 

F 'e rc -en tdye  r p d u v t  i n n  i n  p a w  ordema v o l u m e  w a s  

c a l r u l d t e d  w i t h  r e f e r e n c - e  to c o n t  r-01 y r o u p .  

RESULTS AND DISCUSSION 

Invitro Diffusion Studies 

Drug i n c o r p o r a t e d  i n  g e l a t i n  n a n o p a r t  i c l e s  

s h o w e d  h i g h e s t  r a te  of relpase w h p r e a s  d r u g  

i n r o r p n r a t e d  i n  calcium a l g i n a t c  r n i v r o s p h e r e s  s h o w e d  

t h e  l o w e s t .  T h e  o rde r  of d i f f u s i o n  a t  t h e  e n d  of 

s l x t h  h o u r  w a s  ds f o l l [ > h r s .  

Ge1.N + D i i ig  ( 7 0 . 3 % )  1 CD + PEG + D r u g  ( 6 3 . 6 6 " , )  ?, 

S A  + Drug  (hO. l l  ' C<31 . A  + D r u y  (12 .559 , )  

T h e  rc%lease  o f  d r u g  f r u m  C D  + PFG a n d  S A  s h o w 4  

u n i f o r m ,  c o n s i s t e n t ,  n e d r l y  zero o r - d r y  re lease 

p i t t e r n .  
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DRUG CARRIERS FOR FLURBIPROFEN 1817 

P h a r m a c o d y n a m i c  A c t i v i t y  ( T a b l e  1 )  

A n t i i n f  l a m m a t o r y  a c t i v i t y  o f  t r a n s d e r m a l  

p r e p a r a t i o n  w a s  b e t t e r  when f l u r b i p r o f e n  complexed 

w i t h  b e t a c y c l o d e x t r i n  a n d  i n c o r p o r a t e d  i n  PEG base a n d  

d r u g  i n c o r p o r a t e d  i n  s o d i u m  a l g i n a t e .  However  i t  h a d  

poor a n t i i n f  l a m m a t o r y  a c t i v i t y  when i t .  was 

a d m i n i s t e r e d  w i t h  ca l c i i im  a l g i n a t e  a n d  g e l , d t i i n .  When 

t h e  d r u g  was a d m i n i s t e r e d  o r a l l y  w i t h  c a l c i u m  a l g i n a t e  

a n d  b e t F i c y c l o d e x t r i n  c o m p l e x  i t  h a d  f a i r l y  good 

a r i t i i n f  l a m m a t o r y  a c t i v i t y .  B e c a u s e  of i n c l u s i o n  

c o m p l e x  f o r m a t i o n  w i t h  h e t n c y c l o d e x t r i n  t h e  s o l u h i l  i t 1 7  

a n d  p e r m e a t i o n  of d r u y  t h r o u g h  s k i n  a n d  G I  t r a c t  may 

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

(lase of c a l c i u m  a l y i n a t e  m i c r o s p h e r e s  3 s  d r u g  c a r r i e r ,  

th t -  p e r m e a t i o n  of f l u r b i p r o f  e n  i . s  n o t  i m p r o v e d .  I I1 

case o f  o ra l  a d m i n i s t r a t i o n  t h e  d r u y  may b e  s l o w l y  

r e l e a s e d  f r o m  cralcrium a l g i n d t e  m i c r o s p h e r e s  s h o w i n g  

p r o l o n g e d  e f f e c t ,  i .mproved h i o a v n  i 1 a b i  1 i t-y a n d  

a n t  i 1 nf  I. anima t o r y  a c t  i vI  t y . 

B i o a v a i l a b i l i t y  

T h e  h i o a v a i l a b i l i t y  p a r a m e t e r s  a r e  shown i n  

Tab le s  2 .  T t  w a s  e v i d e n t  t h d t  T,,, was  h i g h e r  i n  case 

o f  t r a n s d e r m a l  p r e p a r a t i o n s  ( 8  t o  1 0  h o u r s )  when 

c o m p a r e d  t o  o r a l  p r e p a r a t i o n s  ( 1  t o  2 h o u r s ) .  T h e  

C,,, was less  L n  ( * ~ s P  of t r d n s d r r m a l  p r r p a r a t  i o n s  when 

c o m p a r e d  w i t h  t h d t  of o ra l  p r e p a r a t i o n s .  I t  was 

e v i d e n t  t h a t  the h i o a v a i  l a b i l i t y  of f l u r b i p r o f e n  was  

h i g h e r  when i n c l u s i o n  cc.)mplex o f  f l u r b i p r o f e n  w a s  

pl-eparc-.d a l o n g  w i t h  b e t a r y r l ( d e x t r i n .  However ,  i t  was 
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low when the same preparation was administered orally. 

Similarly the bioavailability of drug was better when 
it was incorporated in sodium alginate and appli-ed 
transdermal ly compared to oral admi~nist-ration. When 

the drug was incorporated in calcium alginate arid 
gelatin the bioavailahil ity dec reased after 
transdermal application when compared to oral 
administration. The el imination rate constant o f  drug 
was lower when preparation was administered 

transdermal l y .  

CONCLUSION 

Flurbiprofen had better bioavailahility and 

dntiinflammatory activity when i t  was incorporated 
after inclusion complex formation with 

betacyclodextrin and sodium alyinate g e l  after 
transdermal application. Though calcium alginate 
microspheres are good carriers for ordl administrat ion 

of flurbiprofen, i t  was not s ~ i i t a h l ~  for transdermal 
appl icat 1 on. 

ACKNOWLEDGEMENT 

The authors are thankful to M/s U . G . C . ,  N c w  

Delhi and managPnient of K.M.C., M<inipal, for 
sponsoring this research work and t o  M ’ s  F . D . C .  

Limited, B o m b a y ,  fur s u p p l y i n g  the g i f t  sdrnplr of  

f lurbiprofen. 

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.



1820 SINGH, PANDEY, AND UDUPA 

1 .  

2 .  

3 .  

4 .  

5 .  

6 .  

7 .  

8 .  

9 .  

BIBLIOGRAPHY 

Kyodoneius, A . F . ,  Berrer. Fundamentals of’ 

Transdermal Drug Delivery in Transdermal Drug 
Delivery of Drugs. V o l .  1, CRC Press Inc., 1 9 8 7 .  

Koji, D., Yutaka, W., Chiaki, Y., Mamabu, Y., 
Seiji, O . ,  Masayuki, 0. and Takashi, M. 
YakugakUr Zarshi, 101 4 5 2 - 4 5 7 ,  [ 1 9 8 1 ( a ) l .  

Robbinson, J.R., Controlled Drug Delivery 
Systems, Marcel Dekker Inc. NewYork, 1 9 8 4 .  

Brogdon, R . N . ,  Heel, R.C., Splight, T.M. and 
Avery, G.S., Drugs 18 4 1 7 - 4 2 4  ( 1 9 7 9 ) .  

Kesliary, P.R. and Chien, Y.W. Drug Dev. Ind. 
Pharm. 1 9 ( 6 ) ,  s, 9 1 4  ( 7 . 9 8 4 ) .  

Seetharaju and N. Udupa. Indian Drugs, 2 6 ( 1 0 ) ,  

5 8 5 - 5 8 7  ( 1 9 8 0 ) .  

Winter, C.A., Risley, E . A . ,  NUSS, G.W. Froc. 

SOC. E x p l .  Bio. Med., 11. 5 4 4  ( 1 9 6 4 ) .  

Dipasquale, G . ,  Mali, A .  J, Pharm. Pharmacol., 
1 7  3 7 9  ( 1 9 6 5 ) .  

Singh, H., Ghosh, M.N. J. Pharm. Pharmacol., 3 
316 ( 1 9 6 8 ) .  

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.


