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ABSTRACT 

The t ransderma l  d rug  d e l i v e r y  systems based on p o l y m e r i c  

pseudolatex and m a t r i x  d i f f u s i o n  c o n t r o l l e d  systems f o r  sa lbu tamo l  

were prepared and compared f o r  i n  v i t r o  s k i n  permeat ion p r o f i l e  

and i n  v i v o  performances. P o l y  ( i s o b u t y l e n e )  was used as r e l e a s e  

c o n t r o l l i n g  polymer i n  b o t h  t h e  systems. I n  v i t r o  s k i n  permeat ion 

was s t u d i e d  u s i n g  t h e  human cadavar s k i n  i n  f r a n z  d i f f u s i o n  c e l l .  

Permeat ion r a t e  c o n s t a n t s  f o r  m a t r i x  d i f f u s i o n  c o n t r o l l e d  system 

and p s e u d o l a t i c e s  were 10.625 and 13.750 mcg/hr/cm2 r e s p e c t i v e l y .  

The p repared  t ransderma l  systems were t e s t e d  on human v o l u n t e e r s  

hav ing  c h r o n i c  r e v e r s i b l e  a i rways  o b s t r u c t i o n  and compared w i th  

o r a l  t rea tmen ts  ( A s t h a l i n e ) .  The i n  v i v o  drug plasma p r o f i l e s  

f o l l o w i n g  t ransderma l  and o r a l  t rea tmen ts  r e v e a l  t h a t  a l t h o u g h  

peak plasma l e v e l  by ora l  a d m i n i s t r a t i o n  was h i g h e r  i n  comparison 

wi th  t h e  t ransderma l  t rea tmen ts ,  t roughs  and peaks were d i s c e r n i -  

b l e  a t  dos ing  t imes .  I n  t h e  case o f  t ransderma l  t rea tmen ts ,  

cons tan t  d rug  plasma and FEVl l e v e l s  were reco rded  i n d i c a t i n g  

c o n t r o l l e d  and systemic d e l i v e r y  o f  drug spaced over 30 hours .  
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1992 JAIN, VYAS, AND DIXIT 

Among t h e  prepared t ransdermal  d rug  d e l i v e r y  systems, pseudo- 

l a t i c e s  demonstrated b e t t e r  drug plasma p r o f i l e ,  ma in ta ined a t  

r e l a t i v e l y  h i g h e r  l e v e l  and f l a t t e r  i n  

performance o f  t h e  systems was noted t o  

INTRODUCTION 

Transdermal a p p l i c a t i o n  o f  drugs 

appearance. The r e l a t i v e  

r e f l e c t  i n  AUC and FEV1. 

have a t t r a c t e d  pharmaceu- 

t i c a l  s c i e n t i s t  and acqu i red  cons iderab le  importance d u r i n g  l a s t  

few years.  The r e l e a s e  o f  a c t i v e  i n g r e d i e n t  f rom these systems 

and t h e  permeat ion through t h e  s k i n  a r e  governed by t h e  law o f  

pass ive  d i f f u s i o n .  

The a b i l i t y  o f  t r a n s d e r m a l l y  d e l i v e r e d  drug t o  produce an 

e f f i c a c i o u s  systemic l e v e l  o f  a medicament and t h e  advantages 

assoc ia ted  w i th  t h i s  mode o f  systemic d e l i v e r y  system have 

s t i m u l a t e d  the  development o f  s e v e r a l  exper imenta l  and commerci- 

a l l y  a v a i l a b l e  r e s e r v o i r  systems. These r e s e r v o i r s  a r e  m a t r i x  

d i f f u s i o n  c o n t r o l l e d ,  membrane permeat ion c o n t r o l l e d ,  microsealed,  

and pseudo la t i ces  (1-5) .  The po lymer ic  m a t r i x  i s  an "open c e l l  

molecular  sponge" which c o n t a i n s  a drug i n  a d ispersed or 

d i s s o l v e d  s t a t e .  Recent ly ,  a pseudolatex based t ransdermal  

system has been developed f o r  l i d o c a i n e  and ephedr ine (5-6) .  

Pseudolat ices a r e  a new c l a s s  o f  po lymer ic  c o l l o i d a l  d i s p e r s i o n s  

which produce h i g h l y  subs tan t ive ,  c l e a r  and v i r t u a l l y  i n v i s i b l e  

po lymer ic  f i l m s  on t h e i r  a p p l i c a t i o n  t o  t h e  s k i n .  

Salbutamol i s  a semi -se lec t ive  b e t a  -agon is t  commonly used 

as a b r o n c h o d i l a t o r  f o r  t h e  t rea tment  o f  c h r o n i c  o b s t r u c t i v e  a i r -  

ways disease. I t  i s  g e n e r a l l y  accepted t h a t  t h e  o p t i m a l  method 

o f  a d m i n i s t r a t i o n  o f  a sympathomimetic drug i s  by i n h a l a t i o n  f rom 

a p r e s s u r i s e d  a e r o s o l  or drug powder dev ice  ( 7 ) .  The recommended 

dose o f  sa lbutamol  f o r  o r a l  a d m i n i s t r a t i o n  i s  4 mg 3-4 t imes 

d a i l y  f o r  a d u l t s .  I n  order  t o  achieve an o p t i m a l  c l i n i c a l  e f f e c t  

i t  i s  most i m p o r t a n t  t h a t  t h e  drug should be taken r e g u l a r l y  a t  

every 6-8 hours.  F o r  b e t t e r  p a t i e n t  compl iance and t o  reduce t h e  
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TRANSDERMAL SALBUTAMOL DELIVERING SYSTEMS 1993 

p r o p o r t i o n  o f  missed doses. The c o n t r o l l e d  r e l e a s e  p r e p a r a t i o n  

o f  sa lbu tamo l  has been dev i sed  t o  p r o v i d e  l i n e a r  r e l e a s e  o f  t h e  

drug based on osmot ic  p ressu re  mediated d e l i v e r y  p r i n c i p l e  ( 8 ) .  

The sa lbu tamo l  i s  me tabo l i sed  by h e p a t i c  pass e f f e c t  i n  t h e  

l i v e r ,  and as a r e s u l t ,  about h a l f  o f  t h e  admin i s te red  dose i s  

recovered i n  t h e  u r i n e  as an i n a c t i v e  s u l p h a t e  m e t a b o l i t e  ( 9 ) .  

Green and Sapra (10)  and J a i n  e t a l .  (11)  r e p o r t e d  t h a t  sa lbu tamo l  

i s  s i g n i f i c a n t l y  absorbed th rough  sk in  on t o p i c a l  a p p l i c a t i o n .  

Therefore,  t h e  d e s i g n i n g  o f  t ransderma l  d rug  d e l i v e r y  systems a r e  

r e a l i s e d  t o  exc lude h e p a t i c  f i r s t  pass metabol ism and t o  c o n t r o l  

t h e  d e l i v e r y  o f  d rug  t o  t h e  systemic c i r c u l a t i o n .  

The p resen t  s tudy  was under taken t o  des ign  and assess t h e  

-- i n  v i t r o  and i n  v i v o  performances o f  m a t r i x  d i f f u s i o n  c o n t r o l l e d  

and pseudolatex based t ransderma l  drug d e l i v e r y  systems o f  

sa lbutamol .  The i n  v i v o  performance o f  these systems was compared 

wi th o r a l l y  admin i s te red  sa lbutamol .  

MATERIALS AND METHODS 

M a t e r i a l s  

Salbutamol (Ranbaxy L a b o r a t o r i e s ,  D e l h i ,  I n d i a ) ,  P o l y  ( i s o -  

b u t y l e n e )  , (medium mo lecu la r  weight ,  A l d r i c h  Chemical Co. I n c .  

Milwaukee W I S  53233 USA), Tween 80 [Polyoxyethy lene-(  80)-  S o r b i t a n  

monooleate, K o c h l i g h t  Chemical Lab. England].  D i b u t y l - p h t h a l a t e  

(Sigma Chemical Co., S t .  L o u i s ,  USA), l i q u i d  p a r a f f i n  (Loba 

Chemie I n d .  Co. Bombay) o t h e r  chemicals  and reagents were used as 

obta ined.  

De te rm ina t ion  o f  P a r t i t i o n  C o e f f i c i e n t  

The p a r t i t i o n  c o e f f i c i e n t  o f  sa lbutamol  was determined 

between n -oc tano l  and s a l i n e  phosphate b u f f e r  o f  pH 7 . 4  ( 1 2 ) .  

A 0.01% s o l u t i o n  o f  drug ( s tandard )  was prepared i n  o r g a n i c  phase 

and 20 m l  a l i q u o t s  p i p e t t e d  i n t o  each o f  f o u r  100 r n l  g l a s s  

s toppered c o n i c a l  f l a s k s .  20 rnl o f  B u f f e r  (pH 7.4) was added t o  

each f l a s k s  which were corked and a g i t a t e d  a t  37' f o r  8 h. A f t e r  
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1994 JAIN, VYAS, AND DIXIT 

separa t ion ,  t h e  c o n c e n t r a t i o n  o f  drug i n  aqueous phase was d e t e r -  

mined s p e c t r o p h o t o m e t r i c a l l y  by t h e  method r e p o r t e d  by S h i g b a l  

and J o s h i  (13) .  

P r e p a r a t i o n  o f  M a t r i x  D i f f u s i o n  Patch 

M a t r i x  d i f f u s i o n  patches c o n t a i n i n g  sa lbutamol  were prepared 

on mercury s u b s t r a t e  by t h e  method r e p o r t e d  by I y e r  and 

Vasavada (14)  f o r  f i l m  c a s t i n g .  The po lymer ic  s o l u t i o n  o f  5.0 

w/w p o l y  ( i s o b u t y l e n e )  o f  medium molecular  weight  c o n t a i n i n g  5% 

w/w m i n e r a l  o i l  and 2% w/w sa lbutamol  (based on t o t a l  polymer 

weight )  i n  c h l o r o f o r m  was used f o r  c a s t i n g  o f  d rug  r e s e r v o i r  

f i l m .  F i v e  m i l l i l i t r e  o f  drug-polymer s o l u t i o n  was poured i n t o  

g l a s s  r i n g  (10 cm ) on a mercury s u b s t r a t e .  The f i lms  were 

removed from these g l a s s  r i n g s  a f t e r  complete evapora t ion  o f  

s o l v e n t  and s t o r e d  a t  c o n t r o l l e d  h u m i d i t y  (R.H. 58%) and tempera- 

t u r e  (28+loc>. 

2 

The sur faces  o f  drug po lymer ic  f i l m s  formed were moistened 

w i th  ch lo ro fo rm t o  s e a l  an overs ized aluminum f o i l  over  i t  t o  

serve as back ing membrane. The f i l m s  were a l lowed t o  d r y  i n  a i r  

f o r  24 hours and inspec ted  f o r  complete s e a l i n g .  

P r e p a r a t i o n  o f  Pseudo la t i ces  : 

The sa lbutamol-po ly  ( i s o b u t y l e n e )  pseudo la t i ces  were prepared 

by  a s o l v e n t  evapora t ion  method ( 5 ) .  The drug, polymer and 

m i n e r a l  o i l  s o l u t i o n  i n  c h l o r o f o r m  o f  t h e  same composi t ion as 

used i n  the  p r e p a r a t i o n  o f  m a t r i x  d i f f u s i o n  p a t c h  was e m u l s i f i e d d  

w i th  an aqueous s o l u t i o n  o f  s u r f a c t a n t  (Tween-80, 10% w/w based 

on t o t a l  polymer we igh t ) .  The organ ic  s o l v e n t  and water f r a c t i o n  

(30-40:;) were removed by evapora t ion  a t  5OoC under c o n s t a n t  

s t i r r i n g .  The pseudo la t i ces  were s t o r e d  a t  a cons tan t  h u m i d i t y  

(R.H. 58%) and temperature (2822OC). 

Determinat ion  o f  Druq Concent ra t ion  

The sa lbutamol  conten t  i n  b o t h  t h e  fo rmula t ions  was d e t e r -  

mined s p e c t r o p h o t o m e t r i c a l l y  (13) .  A sample o f  d r i e d  produc t  was 

weighed (100-200 mg) and d i s s o l v e d  i n  10 m l  ch lo ro fo rm and t h e  

drug was e x t r a c t e d  w i t h  d i s t i l l e d  water (20 m l ) .  The aqueous 
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TRANSDERMAL SALBUTAMOL DELIVERING SYSTEMS 1995 

phase was separated and a f t e r  a p p r o p r i a t e  d i l u t i o n  wi th  d i s t i l l e d  

water t h e  c o l o r  was f i n a l l y  developed u s i n g  p - n i t r o a n i l i n e ,  

sodium n i t r i t e  and sodium hydrox ide  s o l u t i o n  as r e p o r t e d  by 

Sh igba l  and J o s h i  (13) .  Absorbance was measured a t  485 nm u s i n g  

a Shimadzu double beam uv 150-02 spect rophotometer .  

I n - v i t r o  Sk in  Permeation Stud ies  

The i n - v i t r o  s k i n  permeat ion s t u d i e s  were undertaken i n  

order  t o  q u a n t i t a t e  t h e  i n - v i t r o  a v a i l a b i l i t y  o f  t h e  sa lbu tamol  

from t h e  prepared t ransdermal  systems u s i n g  a f r a n z  d i f f u s i o n  

c e l l  (Crown Glass Co. New Jersey, USA). The f u l l  t h i c k n e s s  

(undermat ized) cadavar s k i n  (55  y rs ,  male, masto id  prominence 

r e g i o n )  was so mounted on t h e  d i f f u s i o n  c e l l  t h a t  s t r a t u m  corneum 

faced t h e  donor compartment. 

The p r e p a r a t i o n  was a p p l i e d  d i r e c t l y  t o  t h e  s t r a t u m  corneum 

i n  t h e  donar compartment o f  t h e  d i f f u s i o n  c e l l .  The r e c e i v e r  

compartment o f  t h e  d i f f u s i o n  c e l l  con ta ined s a l i n e  phosphate 

b u f f e r  pH 7.4. I n  t h i s  system, s i n k  c o n d i t i o n  was s imu la ted  by 

c o n t r o l l i n g  t h e  r c e i v e r  compartment temperature a t  37+1°C - w h i l e  

a l l o w i n g  t h e  donar compartment t o  be exposed t o  t h e  ambient 

temperature ( 2 8 ' ~ ) .  

Samples (0.5 m l )  from t h e  r e c e i v e r  compartment were wi th-  

drawn p e r i o d i c a l l y  f o r  32 hours and rep laced w i th  an equa l  volume 

o f  f r e s h  s a l i n e  phosphate b u f f e r  (SPB) pH 7.4. The sa lbu tamol  

concent ra t ions  were determined s p e c t r o p h o t o m e t r i c a l l y  ( 1 3 ) .  

I n - v i v o  Performance 

The i n - v i v o  performance o f  m a t r i x  d i f f u s i o n  t ransdermal  d rug  

d e l i v e r y  system and pseudo la t i ces  o f  sa lbutamol  was eva lua ted  by  

p e r i o d i c  measuring o f  sa lbu tamol  c o n c e n t r a t i o n  i n  b lood v i s - a - v i s  

t h e  f o r c e d  e x p i r a t o r y  volume (FEV ) and these were compared w i t h  

an o r a l l y  g i v e n  c o n v e n t i o n a l  t a b l e t  o f  sa lbutamol  ( A s t h a l i n e  , 
4 mg sa lbutamol  t a b l e t ,  C i p l a  Labora tor ies ,  I n d i a ) .  

Subjects  : The study was undertaken on 12 human v o l u n t e e r s  (male) 

wi th  c h r o n i c  r e v e r s i b l e  a i rways  o b s t r u c t i o n .  The average h e i g h t ,  
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we igh t  and age were 167.5 cm (165-170 cm), 60 kg  (55-65 k g )  and 

50 year (40-60 years)  r e s p e c t i v e l y .  The consent was g i v e n  by a l l  

t h e  v o l u n t e e r s  p r i o r  t o  t h e i r  p a r t i c i p a t i o n  i n  t h e  s tudy .  

Study des ign  : The s tudy  was o f  a randomized three-way cross-over  

design. A l l  v o l u n t e e r s  en te red  t h e  s tudy  s imu l taneous ly .  The 

v o l u n t e e r s  were dev ided i n t o  t h r e e  groups. The f i r s t  group 

r e c e i v e d  A s t h a l i n e R  ( 4  mg sa lbu tamo l  c o n v e n t i o n a l  t a b l e t ,  C i p l a  

L a b o r a t o r i e s  I n d i a )  o r a l l y  a t  every s i x  hou rs  i n t e r v a l s .  The 

v o l u n t e e r s  o f  second group r e c e i v e d  a m a t r i x  d i f f u s i o n  c o n t r o l l e d  

t ransderma l  d rug  d e l i v e r y  system (MDC-TDDS) and t h i r d  group 

v o l u n t e e r s  r e c e i v e d  t h e  pseudolatex based t ransderma l  d rug  

d e l i v e r y  system (PS-TDDS). Both t ransderma l  systems c o n t a i n  5 mg 

sa lbutamol  and were a p p l i e d  t o p i c a l l y  on a c leaned 10 cm2 a r e a  o f  

t h e m a s t o i d  prominence (near i n t r a - a u r i c u l a r  r e g i o n ) .  A f t e r  a gap 

of  f i f t e e n  days a randomized t h r e e  way c r o s s  over  s tudy  was p e r -  

formed by exchanging t h e  s u b j e c t s  of  d i f f e r e n t  groups f o r  t h e  

a p p l i c a t i o n  o f  sa lbutamol  t ransderma l  p r e p a r a t i o n s  and o r a l  

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

Sampling : F o l l o w i n g  t h e  a p p l i c a t i o n  o f  t ransderma l  systems and 

o r a l  a d m i n i s t r a t i o n  o f  A s t h a l i n e R  t a b l e t s ,  t h e  b l o o d  samples were 

c o l l e c t e d  from each s u b j e c t s  a t  0 , 1 , 2 , 4 , 6 , 8 , 1 0 , 1 2 , 1 6 , 2 0 ,  2 4 ,  28 

and 32 hours and t h e  plasma was separated by c e n t r i f u g a t i o n  and 

s t o r e d  f rozen  t i l l  subsequent ly  assayed. 

S imul taneously  t h e  f o r c e d  e x p i r a t o r y  volume (FEV1) was 

measured i n  a manner desc r ibed  by Walker and co-workers (15 ) .  

The sa lbutamol  c o n c e n t r a t i o n  was determined by h i g h  performance 

l i q u i d  chromatography desc r ibed  by Hutch ings and co-workers (16)  

u s i n g  Shimadzu model LC-3A h i g h  performance l i q u i d  chromatograph 

equipped wi th  a f l uo rescence  s p e c t r o m m i t o r  (Shimadzu model RF 530).  

RESULTS AND DISCUSSION 

The p a r t i t i o n  c o e f f i c i e n t  o f  sa lbu tamo l  between n - o c t a n o l  

and s a l i n e  phosphate b u f f e r  pH 7 . 4  was determined t o  be 0 . 8 4 ,  
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TRANSDERMAL SALBUTAMOL DELIVERING SYSTEMS 1997 

which i s  v e r y  near  t o  t h e  p a r t i t i o n  c o e f f i c i e n t  f o r  an i d e a l  d rug  

f o r  t ransderma l  permeat ion (17 ) .  I t  i s  r e p o r t e d  t h a t  compounds 

wi th  h i g h e r  p a r t i t i o n  c o e f f i c i e n t  do n o t  p e n e t r a t e  f rom t h e  

s t r a t u m  corneum l a y e r  t o  water  r i c h  dermal t i s s u e s  (18 ) .  There- 

f o r e ,  t h e  drug shou ld  have t h e  l i p o p h i l i c i t y  t h a t  f a c i l i t a t e s  

across s k i n  p e r m e a b i l i t y  v i a  s t r a t u m  corneum l a y e r .  

M a t r i x  d i f f u s i o n  c o n t r o l l e d  t ransderma l  drug d e l i v e r y  system 

(MDC-TDDS) and pseudolatex based t ransderma l  drug d e l i v e r y  system 

(PS-TDDS) were prepared u s i n g  p o l y  ( i s o b u t y l e n e ) ,  medium mole- 

c u l a r  weight .  They were s t u d i e d  f o r  t h e i r  i n - v i t r o  s k i n  permea- 

t i o n .  The s k i n  permeat ion s tudy  was per formed u s i n g  human 

cadaver s k i n  i n  f r a n z  d i f f u s i o n  c e l l .  I t  was observed t h a t  t h e  

s k i n  permeat ion o f  t h e  d rug  f rom cadavar s k i n  f o l l o w s  zero-order  

k i n e t i c s  as shown i n  F i g .  1. The s k i n  permeat ion r a t e  f o r  d r u g  

from p s e u d o l a t i c e s  was compara t i ve l y  h i g h e r  than  determined a f t e r  
2 

t h e  a p p l i c a t i o n  o f  MDC-TDDS ( i . e .  13.750 and 10.625 mcg/hr/cm 

r e s p e c t i v e l y ) .  The h i g h e r  permeat ion r a t e  o f  sa lbu tamo l  f rom 

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

s i o n  o f  t h e  d rug  i n  coalesced s t r u c t u r e  o f  t h e  p s e u d o l a t i c e s .  

Moreover, t h e  use o f  a s u r f a c t a n t  i n  t h e  p s e u d o l a t i c e s  may a l s o  

enhance t h e  d rug  p e n e t r a t i o n  th rough  s k i n  as d iscussed by 

Buyukyay lac i  e t  a l .  ( 5 ) .  

-- I n - v i v o  performance o f  t ransderma l  p r o d u c t s  were compared 

w i t h  o r a l l y  admin i s te red  c o n v e n t i o n a l  t a b l e t s  ( A s t h a l i n e  ) .  The 

drug plasma l e v e l  as w e l l  as f o r c e d  e x p i r a t o r y  volume (FEV ) were 

measured i n  as thmat i c  p a t i e n t .  The mean sa lbu tamo l  plasma concen- 

t r a t i o n s  as a f u n c t i o n  o f  t i m e  f o r  b o t h  t ransderma l  d rug  d e l i v e r y  

systems and o r a l l y  admin i s te red  c o n v e n t i o n a l  t a b l e t s  a r e  shown i n  

F i g u r e  2.  The plasma c o n c e n t r a t i o n  o f  sa lbu tamo l  g r a d u a l l y  

i nc reased  and reached an average s teady s t a t e  l e v e l  o f  a p p r o x i -  

ma te l y  9.62620.625 ng/ml wi th in  6 hrs and 11.25+1.00 ng/ml w i th in  

5 hrs f o r  MDC-TDDS and PS-TDDS r e s p e c t i v e l y  (Tab le  1). The 

average plasma c o n c e n t r a t i o n  o f  sa lbutamol  remained c o n s t a n t  f o r  

24 hours and d e c l i n e d  g r a d u a l l y  on removal  o f  t h e  t ransderma l  
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0 4 8 12 16 20 24 28 32 
Hours 

Figure 1 
-- I n  v i t r o  drug permeat ion p r o f i l e s  o f  sa lbutamol  from m a t r i x  d i f f u -  
s i o n  c o n t r o l l e d  and pseudolatex based t ransdermal  d rug  d e l i v e r y  
systems through human cadavar s k i n .  (Bar i n d i c a t e s  +SD (one s i d e  
d e v i a t i o n ) .  ( a )  M a t r i x  d i f f u s i o n  c o n t r o l l e d  TDDS, ( 1). ) Pseudolatex 
based TDDS. 

p r e p a r a t i o n  ( a f t e r  24 hours) .  However, i n  case o f  o r a l  adminis-  

t r a t i o n  o f  sa lbutamol  c o n v e n t i o n a l  t a b l e t  A s t h a l i n e  , t h e  peak 

plasma c o n c e n t r a t i o n  o f  sa lbutamolwas reached t o  14.521.25 ng/ml 

w i th in  3 hours and d e c l i n e d  r a p i d l y .  On m u l t i p l e  dos ing o f  

As tha l ineR ( i . e .  4 mg a t  6 hours i n t e r v a l s )  the  drug p r o f i l e  

assumed a shape o f  t roughs  and peaks ( F i g u r e  2 ) .  

R 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.



TRANSDERMAL SALBUTAMOL DELIVERING SYSTEMS 1999 
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Figure 2 
Drug plasma p r o f i l e s  o f  sa lbutamol  f o l l o w i n g  o r a l  a d m i n i s t r a t i o n  
o f  convent iona l  t a b l e t  and TDD p r e p a r a t i o n  a p p l i c a t i o n .  ( ) O r a l  
convent iona l  t a b l e t  a d m i n i s t r a t i o n ;  ( 0  ) M a t r i x  d i f f u s i o n  c o n t r o l l -  
ed TDDS and ( A )  Pseudolatex based TDDS. Bar i n d i c a t e s  +SD (one 
s i d e  d e v i a t i o n ) .  

TABLE 1 

Pharmacokinet ic parameters o f  sa lbutamol  d e l i v e r i n g  systems 

System t 
P 

C 
P AUCO+ 30 

hr ng/ml ng . hr/ml 

1. O r a l  admin is te red  3.0 14.500+ - 1.250 23a.3125+35.75 
c o n v e n t i o n a l  t a b l e t  
As tha l ineR 

2. MDC-TDDS 6.0 9.62520.625 263.37502 19.60 

3. PS-TDDS 5.0 11.2502 1.000 316.06252 26.06 

t t ime r e q u i r e d  t o  reach peak plasma concent ra t ion ;  

C 

AUC Area under t h e  curve;  

MDC-TDDS 

PS-TDDS = Pseudolatex based t ransdermal  drug d e l i v e r y  system. 

P 

P 
= peak plasma c o n c e n t r a t i o n  o f  drug; 

M a t r i x  d i f f u s i o n  c o n t r o l l e d  t ransdermal  drug 
d e l i v e r y  system; 

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.



2000 JAIN, VYAS, AND DIXIT 

The peak plasma d rug  c o n c e n t r a t i o n  was s i g n i f i c a n t l y  h i g h e r  

i n  s u b j e c t s  g i v e n  o r a l l y  sa lbu tamo l  c o n v e n t i o n a l  t a b l e t  

( A s t h a l i n e ) ,  as compared t o  t h e  t ransderma l  a p p l i c a t i o n  o f  pseudo- 

l a t i c e s  o f  sa lbu tamo l  ( p  4 0.05 ANOVA). The f l u c t u a t i o n  i n  

plasma sa lbu tamo l  l e v e l  was l e s s  w i t h  t ransderma l  d rug  d e l i v e r y  

systems i n d i c a t i n g  s i g n i f i c a n t l y  f l a t t e r  p r o f i l e  f o r  t h e  t r a n s -  

dermal d rug  d e l i v e r y  systems ( p  < 0.05 ANOVA) .  Less f l u c t u a t i o n  

i n  drug plasma l e v e l  may presumably be a s c r i b e d  t o  c o n t r o l l e d  

r e l e a s e  o f  sa lbu tamo l  f rom t ransderma l  drug d e l i v e r y  system and 

t h e  dev i ce  r a t h e r  t h a n  s k i n  which c o u l d  a c t  as a r a t e  c o n t r o l l i n g -  

membrane. This ensures a more c o n s i s t e n t  and even ly  d i v i d e d  b i o -  

a v a i l a b i l i t y  o f  t h e  drug, t h u s  a v o i d i n g  s i d e  e f f e c t s  due t o  

e l e v a t e d  drug l e v e l s  a s s o c i a t e d  w i th  c o n v e n t i o n a l  sa lbu tamo l  o r a l  

therapy.  The f l u c t u a t i o n s  reco rded  wi th  o r a l  a d m i n i s t r a t i o n  o f  

A s t h a l i n e R  c o u l d  be a s c r i b e d  t o  t h e  g a s t r i c  empty ing and gastro; 

i n t e s t i n a l  a b s o r p t i o n  e t i o l o g y  o f  i n d i v i d u a l  s u b j e c t s  (19,ZO). 

S i m i l a r l y ,  t h e  maximum i n c r e a s e  i n  FEV 72 t o  84 p e r  c e n t  

The 
1 

over  r e s t i n g  FEVl i n  a l l  t h e  s u b j e c t s  was reco rded  ( F i g .  3 ) .  

maximum i n c r e a s e  i n  FEV was n o t e d  a t  3 hours  a f t e r  o r a l  dose. 

The recorded response c o u l d  be c o r r e l a t e d  w i t h  t h e  peak plasma 

d rug  c o n c e n t r a t i o n  (18 ) .  A decrease i n  FEV between 4 t o  6 h o u r s  

f o l l o w e d  by an i n c r e a s e  on second dose a d m i n i s t r a t i o n  was noted. 

I n  case o f  t ransderma l  d rug  d e l i v e r y  system a p p l i c a t i o n ,  t h e  

maximum i n c r e a s e  i n  FEV was observed t o  be 7526 p e r c e n t  f o r  MDC- 

TDDS and 8 0 + 5  per  c e n t  f o r  PS-TDDS. Maximum FEV was reco rded  a t  

8 hours and 6 hours f o l l o w i n g  t h e  a p p l i c a t i o n  o f  MDC-TDDS and 

PS-TDDS r e s p e c t i v e l y  and remained n e a r l y  cons tan t  over  a p e r i o d  

o f  24 hours.  The FEV decreased g r a d u a l l y  on removal  o f  t r a n s -  

dermal drug d e l i v e r y  system a f t e r  24 hours,  w h i l e  t h e  plasma con- 

c e n t r a t i o n  dropped r a p i d l y .  Th i s  c o u l d  be a t t r i b u t e d  t o  t h e  

c o n t r o l l e d  r e l e a s e  o f  t h e  d rug  f rom t h e  t ransderma l  d rug  d e l i v e r y  

system and cons tan t  s k i n  permeat ion throughout  t h e  p e r i o d  o f  i t s  

a p p l i c a t i o n s  which c o u l d  have ma in ta ined  t h e  s teady l e v e l  o f  

sa lbu tamo l  i n  b lood.  
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Figure 3 

Percent increase in FEV vs time plot following oral administra- 
tion of conventional tablet and TDD preparation application. 
( a )  Oral conventional tablet administration; ( A  ) Matrix diffu- 
sion controlled TDDS; and ( ) Pseudolatex based TDDS. Bar 
indicates +SD (one side deviation). 

1 

The improved performance of the designed transdermal drug 
delivery systems of salbutamol was established (Table 1). The 

areas under the curves (AUCo430 ) calculated for the three treat- 
ments are indicative of the relative availability of the drug. 
The most effective in-vivo performance was recorded for the 
PS-TDDS (AUCOa 30: 316.0625 2 26.06 ng.hr/ml). The MDC-TDDS 

(AUCO- 30: 263.3750 - + 19.60 ng.hr/ml) was better than the oral 
treatment with conventional tablet (AUCO- 30: 238.3125 2 35.75 
ng.hr/ml) as no troughs and peaks in drug plasma levels were 
recorded, It is also important to mention that the AUC for trans- 

dermal treatments are obtained after the application of 5 mg of 
salbutamol, whereas in the case of conventional tablet, the 
recorded AUC value is obtained after oral administration of 16 mg 
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salbutamol  ( 4  mg admin is te red  o r a l l y  f o u r  t imes) .  Th is  may be 

a t t r i b u t e d  t o  t h e  poor  systemic a v a i l a b i l i t y  o f  t h e  drug  which i s  

r e p o r t e d  t o  be 30% weight  f r a c t i o n  o f  the  o r a l  admin is te red  

dose (21) .  

CONCLUSIONS 

I t  i s  concluded t h a t  t ransdermal  drug d e l i v e r y  system o f  

sa lbutamol  can be prepared u s i n g  p o l y  ( i s o b u t y l e n e )  c o n t a i n i n g  2% 

(w/w based on t o t a l  polymer we igh t )  salbutamol.  The t o t a l  amount 

o f  sa lbutamol  conta ined i n  t h e  t ransdermal  drug d e l i v e r y  system 

was 5 mg. The i n - v i v o  performance o f  these systems i s  s i g n i f i -  

c a n t l y  improved as compared t o  t h e  plasma p r o f i l e s  r e s u l t e d  f rom 

o r a l  a d m i n i s t r a t i o n  o f  16 mg sa lbutamol ,  which may be a t t r i b u t e d  

t o  t h e  poor systemic a v a i l a b i l i t y  o f  t h e  drug from o r a l  adminis-  

t r a t i o n .  Furthermore, i t  was no ted  that  an enhanced a b s o r p t i o n  

o f  drug was ob ta ined f rom pseudo la t i ces  as compared t o  m a t r i x  
d i f f u s i o n  c o n t r o l l e d  t ransdermal  drug d e l i v e r y  system though b o t h  

were o f  the  same po lymer ic  composi t ion.  
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