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A U S T IUC T 

A t r i a l  was made t o  e n h a n c e  t h e  r e l e a s e  o f  R i f a m p i c i n  
f rom t o p i c a l  p r e p a r a t i o n s  by i n c o r p o r a t i n g  i t  i n  t h e  f o r m  
o f  s o l i d  d i s p e r s i o n  w i t h  w a t e r  s o l u b l e  c a r r i e r s .  'The f o r -  
mula wh ich  showed t h e  b e s t  i n - v i t r o  r e l e a s e  was c l i n i c a l l y  
t e s t e d .  I t  was f o u n d  t h a t  f o r m i l l a t i o n s  c o n t a i n i n g  R i f n i n p i c i n  
i n  t h e  fo rm of  s o l i d  d i s p e r s i o n  w i t h  PEG h a v e  shown t h e  b e s t  
r e l e a s e  c h a r a c t e r i s t i c s  o f  t h e  a n t i b i o t i c  f rom o l e a g i n o u s  
b a s e s  c o n t a i n i n g  Tween Y O .  The c l i n i c a l  a n d  b a c t e r o l o g i c a l  
d a t a  h a d  c o n f i r i n e d  t h e  i n  v i t r o  r e s u l t s  a n d  p r o v e d  t h e  
s u n e r i o r i t y  o f  t h e  p r o p o s e d  f o r m u l a  t o  t h e  c o n v e n t i o n a l  o n e .  

I N ?' RO D U C 'T I ON 

I l i f a m p i c i n  i s  one of  t h e  most fanious a n t i b i o t i c s  wh ich  

i s  c h a r a c t e r i z e d  by i t s  l i m i t e d  d o s a g e  f o r m s .  I t  i s  m a i n l y  

a v a  i l a b l c  in  t h e  lo rm o r  s u s p c r i s i o n s  and  c a p s u l e s .  'l'hc 

a n t i b i o t i c  i s  d i s t i n g u i s h e d  by i t s  low a q u e o u s  s o l u b i l i t y .  

A b s o r p t i o n  k i n c t i c s  o r  t h e  d r u g  lrorn GIT a r c  i r r e g u l a r  a n d  

d e p e n d e n t  on g a s t r i c  a c i d i t y  a n d  g a s t r i c  c o n t e n t s  ( l , Z l ,  
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2668 YOUSSEF, EL-SAYED, AND FOUDA 

a s  w e l l  a s  b i l i a r y  and l i v e r  f u n c t i o n s  ( 3 ) .  Peak serum 

l e v e l s  a l s o  show c o n s i d e r a b l e  v a r i a t i o n s  ( 4 ) .  

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

iisc 01 IliTampicin in  t o p i c a l  l-or111~11;it i o n s  ( 5 )  . 
The aim of t h e  p r e s e n t  work was t o  enhance t h e  r e l e a s e  

o f  Kiiarnpicin froin c e r t a i n  ointrnent  bases  by i n c o r p o r a t i n g  

t h e  a n t i b i o t i c  w i t h  PVP,  PEG o r  Urea i n  t h e  form o f  s o l i d  

d i s p e r s i o n .  Also t o  o p t i m i z e  t h e  r e l e a s e  r a t e  of t h e  d rug  

by i n c l u d i n g  d i f f e r e n t  t y p e s  of s u r f a c t a n t s  i n  t h e  t e s t e d  

f o r m u l a t i o n s .  Fo rmula t ions  which showed t h e  b e s t  r e l e a s e  

r e s u l t s  were c l i n i c a l l y  i n v e s t i g a t e d .  

EX PE R I FIENTAI, 

Ma t e r i a 1 s : 

Rifampic in :  L e p e t i t ,  I t a l y ,  PEG 4 0 0 0 :  P r o l a b o ,  F r a n c e ,  

Urea: El-Nasr  Pharm. Co., Egypt ,  PVP 4 0 0 0 0 :  Sigma, USA, 

C e t r i m i d e :  S e a r l e ,  England, Sodiumlauryl  S u l p h a t e :  P r o l a b o ,  

F rance ,  Tween 8 0 :  P r o l a b o ,  F rance ,  C e t o s t e a r y l  a l c o h o l :  

BDH,  U K ,  Hard P a r a f f i n :  Veb.Lab. Apolda,  W. Germany, Yellow 

s o f t  p a r a f f i n  and Beeswax: Morgan Chem. Co. Egyp t ,  T r i o l e i n :  

Matheson Coleman, USA, Dehymuls-K and Amphocerin-E: Henke l ,  

W. Germany. 

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

Equipment : 

S p e c t r o p h o t o m e t e r ,  Beckman model 2 4 ,  USA, 

I n c u b a t o r  s h a k e r ,  GFL Type, West Germany. 
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RIFAMPICIN RELEASE FROM OINTMENTS. I 2669 

hle thodology : 

The o i n t m e n t  b a s e s  u s e d  were: s i m p l e  o i n t m e n t  B . P .  

1973 ( c e t o s t e a r y l  a l c o h o l ,  h a r d  p a r a f f i n ,  wool f a t ,  y e l l o w  

s o f t  p a r a f f i n  5 : 5 : 5 :  8 5 %  w / w ) ,  (Bees wax, T r i o l e i n  25:75% w / w ) ,  

Dehymuls-K and  Amphocerin-E.  R i f a m p i c i n  ( p a r t i c l e  s i z e  8 0 -  

100 m i c r o n )  was i n c o r p o r a t e d  i n  t h e  o i n t m e n t  b a s e s  e i t h e r  

a l o n e  o r  i n  t h e  form of 209, w / w  s o l i d  d i s p e r s i o n  w i t h  e i t h e r  

PEG 4 0 0 0 ,  PVP 40000 o r  Urea. Each f o r m u l a t i o n  c o n t a i n e d  

a n  amount  o f  t h e  s o l i d  d i s p e r s i o n  e q u i v a l e n t  t o  5 %  w / w  

R i f a m p i c i n  powder .  Sodiuni l a u r y l  s u l p h a t e ,  c e t r i m i d e  o r  

Tween-80 were i n d i v i d u a l l y  i n c l u d e d  i n  e a c h  f o r m u l a t i o n  i n  

c o n c e n t r a t i o n  o f  19, w / w  r e p r e s e n t i n g  a n i o n i c ,  c a t i o n i c  a n d  

n o n - i o n i c  s u r f a c t a n t s  r e s p e c t i v e l y .  F u s i o n  method was t h e  

o n e  o f  c h o i c e  i n  t h e  p r e p a r a t i o n  o f  o i n t m e n t s  ( 6 1 ,  w h i l e  

t h e  s o l v e n t  t e c h n i q u e  p r o d u c e d  t h e  r e q u i r e d  s o l i d  d i s p c r -  

s i o n  s y s t e m s  (7). 

I .  I n - v i t r o  E x p e r i m e n t s  

R e l e a s e  Rate S t u d i e s :  

Cast f i l m  was t h e  t e c h n i q u e  a d o p t e d  f o r  d e t e r m i n i n g  

t h e  amoun t s  o f  R i f a m p i c i n  r e l e a s e d  f rom t h e  p r o p o s e d  formu-  

l a t i o n s  ( 8 , 9 ) .  The t e c h n i q u e  i n v o l v e d  s p r e a d i n g  o f  1 2 5  mg 

o i n t i n c n t  011 t he  bot to tn  o f  ;l glilss ;1 bcakcr  (I(iLsothCr111 t y p e ,  

w i t h  a c r o s s  s e c t i o n a l  a r ea  o f  30 cm'). 

M c I l v a i n e ' s  b u f f e r  o f  pH 7.4 were added  t o  t h e  b e a k e r  con-  

t e n t s .  B e a k e r s  were t h e n  l o a d e d  o n t o  a s h a k i n g  t r a y  i n  a 

t h e r m o s t a t i c a l l y  c o n t r o l l e d  i n c u b a t o r  a t  37?O.l0C. ShakinE 

S e v e n t y  f i v e  m l  D
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2670 YOUSSEF, EL-SAYED, AND FOUDA 

was c o n t i n u e d  f o r  90  min. a t  150 rpm. Samples were w i t h -  

drawn a t  p rede te rmined  t ime  i n t e r v a l s ,  s u i t a b l y  d i l u t e d  w i t h  

f r e s h  b u f f e r  and t h e n  measured s p e c t r o p h o t o m e t r i c a l l y  a t  

4 7 5  ( 1 0 ) .  Blank e x p e r i m e n t s  were conduc ted  u n d e r  t h e  same 

c o n d i t i o n s  u s i n g  s i m i l a r  r e l e a s e  media and f o r m u l a t i o n s  

w i t h o u t  t h e  d r u g .  The withdrawn samples  were compens ta t ed  

w i t h  e q u a l  volumes o f  f r e s h  b u f f e r .  

11. C l i n i c a l  I n v e s t i g a t i o n  

Twenty t h r e e  p a t i e n t s  were s e l e c t e d  from o u t - p a t i e n t  

c l i n i c  of  Dermatology Department ,  F a c u l t y  of  Med ic ine ,  Tan ta  

U n i v e r s i t y .  A l l  p a t i e n t s  were s u f f e r i n g  from pyodermal 

i n f e c t i o n s  which c o u l d  be  c o n s i d e r e d  as i m p e t i g o  c l i n i c a l  

sympatoms. They were m o s t l y  from t h e  c i t y  of  T d n t a  and i t s  

s u r r o u n d i n g s  where such i n f e c t i o n s  a r e  s p r e a d  e s p e c i a l l y  

among c h i l d r e n .  

S e l e c t i o n  of p a t i e n t s  was b a s e d  on c l e a r  c l i n i c a l  d i a -  

g n o s t i c  f e a t u r e s .  On t h e  o t h e r  hand, p a t i e n t s  r e c e i v e d  

a n t i b a c t e r i a l  d r u g s ,  e i t h e r  s y s t e m i c  o r  l o c a l  one month 

p r i o r  t o  t h e  f i r s t  c l i n i c a l  e x a m i n a t i o n ,  were e x c l u d e d  from 

t h i s  s t u d y .  Male o r  female p a t i e n t s  were randomly chosen  

i n  d i f f e r e n t  a g e s ,  b u t  t h e y  were ma in ly  i n  c h i l d h o o d  a g e s  

(0 .5-6  y e a r s  o l d ) .  I n  a d d i t i o n ,  p a t i e n t  h i s t o r y ,  c o n c e r -  

n i n g  p r e v i o u s  d e r m a t o l o g i c a l  d i s e a s e s ,  was r e c o r d e d .  The 

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

t o  d e t e r m i n e  t h e  e f f i c a c y  o f  t h e  p roposed  t o p i c a l  f o r m u l a  

a s  w e l l  as  a p p l i c a t i o n  s c h u d l e .  B a c t e r i o l o g i c a l  i n v e s t i g a -  
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RIFAMPICIN RELEASE FROM OINTMENTS. I 2671 

t i o n s  were conducted p a r a l l e l  t o  t h e  c l i n i c a l  s t u d i e s .  The 

formula used  was t h e  one which showed t h e  b e s t  i n - v i t r o  r e -  

l e a s e  r e s u l t s  (Rifampicin-PEG 4 0 0 0  s o l i d  d i s p e r s i o n ,  Bees- 

wax, T r i o l e i n  25, 1 9 ,  5 6 %  w / w  r e s p e c t i v e l y ,  i n  a d d i t i o n  t o  1 %  

Tween 8 0 ) .  

During t r e a t m e n t  i n v e s t i g a t i o n s ,  some p a t i e n t s  d i d  n o t  

t e r m i n a t e  t h e  whole c o u r s e .  These u n t e r m i n a t e d  c a s e s  were 

f o u r  p a t i e n t s .  Accord ingly ,  t h e  a c t u a l  c a s e s  s t u d i e d  were 

19 p a t i e n t s .  Two c a s e s  s u f f e r e d  from s t r e p t o c o c c a l .  impet igo  

i n f e c t i o n s ,  whi le  1 7  c a s e s  were s u f f e r i n g  from s t a p h y l o c o -  

c c a l  impet igo .  

Ten p a t i e n t s  r e c e i v e d  t h e  proposed formula ,  6 p a t i e n t s  

used t h e  c o n v e n t i o n a l  t r e a t m e n t  ( g e n t i a n  v i o l e t  p a i n t ,  i n  

combinat ion w i t h  ch loramphenicol  o i n t m e n t ) ,  w h i l e  3 p a t i e n t s  

a p p l i e d  t h e  o in tment  base  o n l y .  

Methods : 

Local  t r e a t m e n t  of b o t h  s t a p h y l o c c o c a l  and s t r e p t o c o -  

c c a l  impet igo  i n f e c t i o n s  was a c h i e v e d  by a p p l y i n g  o in tment  

a t  1 2  h o u r s  i n t e r v a l s .  Morning a p p l i c a t i o n  was done i n  t h e  

c l i n i c  w h i l e  evening a p p l i c a t i o n  was done by t h e  p a t i e n t .  

The evening  dose  was s u p p l i e d  i n  a u n i t  dose package ( e y e  

o in tment  c o l l a p s a b l e  t u b e ) .  The dose  q u a n t i t y  was c a l c u l a -  

t e d  t o  be s u f f i c i e n t  f o r  c o v e r i n g  t h e  whole a r e a .  The dose  

was s p r e a d  on t h e  a f f e c t e d  a r e a  s t a r t i n g  from t h e  p e r i p h e r y .  

The p a t i e n t s  were r e q u e s t e d  t o  come d a , i l y  t o  o u t - p a t i e n t  

c l i n i c  f o r  i n v e s t i g a t i o n  and r e c e i v i n g  t h e  evening d o s e .  
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2672 YOUSSEF, EL-SAYED, AND FOUDA 

P a t i e n t  Examinat i o n  : 

In  c a s e  of  non-bu l lous  i m p e t i g o ,  t h e  i n i t i a l  l e s i o n  

i s  a v e r y  t h i n - w a l l e d  v e s i c l e  on an e r y t h e m a t u s  b a s e .  The 

v e s i c l e  r u p t u r e s  so r a p i d l y  t h a t  i t  i s  seldom s e e n  as  such .  

The exud ing  serum d r i e s  t o  form yel lowish-brown c r u s t s .  

Gradual  i r r e g u l a r  p e r i p h e r a l  e x t e n s i o n  o c c u r s  w i t h o u t  cen -  

t r a l  h e a l i n g  and m u l t i p l e  l e s i o n s ,  which a r e  u s u a l l y  p r e -  

s e n t ,  may c o a l e s c e .  The c r u s t s  e v e n t u a l l y  d r y  and s e p a r a t e  

t o  l e a v e  erythema which f a d e  w i t h o u t  s c a r r i n g .  The f a c e ,  

e s p e c i a l l y  a round  t h e  nose  and mouth and l imbs  a r e  t h e  

s i t e s  of p r e d i l e c t i o n .  

I n  B u l l o u s  i m p e t i g o ,  t h e  b u l l a e  a r e  l e s s  r a p i d l y  rup -  

t u r e d  and become much l a r g e r ;  a d i a m e t e r  of  1 - 2  cm i s  com- 

mon b u t  t h e y  may b e  of v e r y  c o n s i d e r a b l e  s i z e ,  and p e r -  

s i s t  f o r  2 - 3  d a y s .  The c o n t e n t s  a r e  a t  f i r s t  c l e a r ,  b u t  

l a t e r  thesebecome c l o u d y .  A f t e r  r u p t u r e ,  t h i n ,  f l a t ,  brown- 

i s h  c r u s t s  a r e  formed. C e n t r a l  h e a l i n g  and p e r i p h e r a l  ex- 

t e n s i o n  may g i v e  r i s e  t o  c i r c i n a t e  l e s i o n s .  Although t h e  

face  i s  o f t e n  a f f e c t e d ,  t h e  l e s i o n s  may o c c u r  any where i n -  

c l u d i n g  t h e  palms and s o l e s ,  and may b e  wide ly  and i r r e g u -  

l a r l y  d i s t r i b u t e d .  The s i tes  of  e x i s t i n g  s k i n  d i s e a s e s ,  

e s p e c i a l l y  m i l i a r i a  o r  t r i v i a l  i n j u r i e s  such  as  i n s e c t  

b i t e s  a r e  o f t e n  t h e  f a v o u r i n g  s i t e s  o f  l e s i o n s .  The b u c c a l  

mucous membrane may a l s o  be  i n v o l v e d .  

B a c t e r i o l o g i c a l  e x a m i n a t i o n s  were c a r r i e d  o u t  a t  e v e r y  

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

t h e  whole t r e a t m e n t  p e r i o d .  
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RIFAMPICIN RELEASE FROM OINTMENTS. I 2673 

RESULTS AND DISCUSSION 

I .  I n - V i t r o  R e s u l t s  

1 -  E f f e c t  of drug forms on t h e  r e l e a s e  of Ri fampic in  from 

d i f f e r e n t  o in tment  b a s e s :  

Ri fampic in  a l o n e  f o r m u l a t e d  i n  d i f f e r e n t  o in tment  

b a s e s  was c h a r a c t e r i z e d  by i t s  low r e l e a s e  i n  most c a s e s .  

Some b a s e s  showed no a n t i b i o t i c  r e l e a s e .  PVP s o l i d  d i s p e r -  

s i o n  sys tems showed t h e  h i g h e s t  drug r e l e a s e  magnitude 

(Table  1 ) .  Urea and PEG s o l i d  d i s p e r s i o n  sys tems showed 

lower drug r e l e a s e  c h a r a c t e r i s t i c s  compared t o  t h a t  of  PVP 

sys tems.  The amounts of drug r e l e a s e d  i n  c a s e  of u r e a  and 

PEG systems d i f f e r e d  a c c o r d i n g  t o  t h e  base  t y p e .  

I n  a l l  c a s e s ,  t h e  r e l e a s e  of t h e  a n t i b i o t i c  from t h e  

s o l i d  d i s p e r s i o n  systems was g r e a t e r  than  t h a t  from Rifam- 

p i c i n  powder i n c o r p o r a t e d  i n  t h e  same b a s e s  ( T a b l e s  1 - 4 ) .  

The i n c r e a s e  i n  t h e  r e l e a s e  of Rifampicin from i t s  

s o l i d  d i s p e r s i o n  systems may be a t t r i b u t e d  t o  t h e  enhance- 

ment of  drug h y d r o p h i l i c i t y  caused by t h e  p r e s e n c e  of hydro-  

p h i l i c  c a r r i e r .  In  a d d i t i o n ,  s o l i d  d i s p e r s i o n  t e c h n i q u e  

may l e a d  t o  homogenous d i s t r i b u t i o n  o f t h e  drug i n  a f i n e  

s t a t e  of  s u b d i v i s i o n  n e a r  t o  t h a t  o f  i t s  molecular  range  

(9 ,101 .  So, t h e  drug p a r t i c l e s  a r e  reduced t o  t h e  minimum 

s i z e ,  t h i s  w i l l  i n c r e a s e  t h e i r  s u r f a c e  a r e a  exposed t o  t h e  

r e l e a s e  medium. In  t h e  same time, t h e  h y d r o p h i l i c  c a r r i e r  

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

r e l e a s e .  
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2678 YOUSSEF, EL-SAYED, AND FOUDA 

The i n c r e a s e  i n  t h e  r e l e a s e  r a t e  of R i fampic in  from 

t h e  sys t em c o n t a i n i n g  PVP compared t o  t h e  o t h e r  t e s t e d  s y s -  

tems may be due t o  t h e  l a r g e r  m o l e c u l a r  s ize  of  PVP compared 

t o  t h a t  of t h e  o t h e r  c a r r i e r s .  The d rug  p a r t i c l e s  w i l l  b e  

s c a t t e r e d  on t h e  l a r g e  s u r f a c e  a r e a  o c c u p i e d  by t h e  hydro-  

p h i l i c  c a r r i e r .  T h i s  h y d r o p h i l i c  a r e a  w i l l  be much h i g h e r  

i n  case ofPVP, s o  t h e  p e n e t r a t i o n  of  t h e  r e l e a s e  medium 

th rough  t h e  o i n t m e n t  l a y e r  w i l l  b e  f a s t e r  i n  c a s e  of  PVP 

c r e a t i n g  more c h a n n e l s  f o r  t h e  d rug  r e l e a s e  t h a n  t h o s e  c r e -  

a t e d  i n  t h e  case o f  PEG and u r e a .  These r e s u l t s  w i t h  PVP 

system were p a r a l l e l  t o  t h o s e  r e p o r t e d  by c h i o u  and 

Riegelman ( 7 ) .  

On t r y i n g  t o  e x p l a i n  t h e  obse rved  h i g h  h o l d i n g  c a p a c i t y  

of t h e  t e s t e d  o i n t m e n t  b a s e s  towards d rug  m o l e c u l e s  i n  t h e  

a b s e n c e  of  s o l u b l e  c a r r i e r s ,  i t  i s  s e n s i b l e  t o  d i s c u s s  t h e  

d a t a  i n  t h e  l i g h t  o f  t h e  p a r t i t i o n i n g  b e h a v i o u r  of  d rug  

m o l e c u l e s  and i t s  d i s p e r s i o n s .  The p a r t i t i o n  c o e f f i c i e n t  

o f  R i fampic in  and R i fampic in  s o l i d  d i s p e r s i o n  sys t ems  was 

de t e rmined  and found t o  be  2 3 . 7 ,  1 7 . 5 ,  1 1 . 5  and 15.5 f o r  

t h e  a n t i b i o t i c ,  PEG, PVP and u r e a  s o l i d  d i s p e r s i o n s  r e s p e -  

c t i v e l y  ( 1 1 ) .  I t  i s  c l e a r  t h a t  t h e  m i g r a t i o n  t endency  o f  

d rug  molecu le s  towards t h e  o i l  phase  was s i g n i f i c a n t l y  dec -  

r e a s e d  i n  t h e  p r e s e n c e  of t h e  t e s t e d  c a r r i e r s .  Such dec-  

rease o f  p a r t i t i o n i n g  of  t h e  a n t i b i o t i c  may be  e x p l a i n e d  

on t h e  b a s i s  of  t h e  change i n  t h e  h y d r o p h i l i c  p r o p e r t i e s  

of R i fampic in  i n  t h e  s o l i d  d i s p e r s i o n  sys t ems .  Th i s  f i n d i n g  

i s  s t r o n g l y  conf i rmed  by comparing t h e  r e l e a s e  c h a r a c t e r i s -  
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RIFAMPICIN RELEASE FROM OINTMENTS. I 2679 

t i c s  of t h e  d rug  from t h e  o l eagenous  b a s e s .  Only f o u r  b a s e s  

have r e l e a s e d  somewhat d e t e c t a b l e  amounts o f  t h e  d rug  namely 

Dehymuls-K, Dehymuls-K w i t h  e i t h e r  Tween 80  o r  sodium l a u r y l  

s u l p h a t e ,  and Beeswax-Tr io l e in  w i t h  c e t r i m i d e .  These b a s e s  

a r e  c h a r a c t e r i z e d  by t h e i r  r e l a t i v e  h i g h  a f f i n i t i e s  t owards  

w a t e r  m o l e c u l e s  (8). 

2 -  E f f e c t  o f  b a s e  t y p e  on t h e  re lease of  R i fampic in  from 

i t s  f o r m u l a t i o n s :  

From t h e  d a t a  p r e s e n t e d  i n  T a b l e s  1 - 4 ,  i t  i s  c l e a r  

t h a t  Beeswax T r i o l e i n  b a s e  showed t h e  b e s t  r e l e a s e  c h a r a c -  

t e r i s t i c s  f o l l o w e d  i n  t h e  o r d e r  by Amphocerin-E, Dehymuls-K, 

and s i m p l e  o i n t m e n t  b a s e  r e s p e c t i v e l y .  The o b t a i n e d  r e s u l t s  

c o u l d  be e x p l a i n e d  on t h e  b a s i s  of  c o m p o s i t i o n  and c o n s i s -  

t e n c y  of  t h e  o i n t m e n t  b a s e s  u s e d .  

Beeswax c o n t a i n e s  some of  t h e  n a t u r a l  s u r f a c e  a c t i v e  

a g e n t s ,  t h u s  f a c i l i t a t i n g  t h e  r e l e a s e  of  t h e  drug from t h e  

o i n t m e n t .  A l s o ,  a d d i t i o n  of T r i o l e i n  t o  Beeswax forms 

m i c r o c r y s t a l l i n e  s t r u c t u r e  i n  which t h e  p o o r l y  s o l u b l e  drug 

i s  suspended and s u f f i c i e n t l y  exposed t o  t h e  r e l e a s e  medium 

i n  a f i n e l y  d i v i d e d  s t a t e ,  Th i s  w i l l  a ccoun t  f o r  t h e  h i g h e r  

r e l e a s e  r e s u l t s  o b t a i n e d  i n  t h e  c a s e  of  Beeswax-Tr io l e in  

b a s e .  

Regarding Henkel b a s e s  (Dehymuls-K and Amphocerine-El , 
t h e  enhancement of t h e  r e l e a s e  inay be  a t t r i b u t e d  t o  t h e i r  

s t r u c t u r e .  They a r e  composed o f  t r i g l y c e r i d e s  which c o n t a i n  

e s t e r  g roups .  These e s t e r  g roups  a c t  a s  p o l a r  c e n t r e s  which 
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c a n  i n c r e a s e  t h e  base -wa te r  a f f i n i t y  w i t h  subsequen t  i n c r e -  

a s e  of t h e  p e n e t r a t i o n  of t h e  r e l e a s e  medium i n t o  t h e  o i n t -  

ment bu lk  s t r u c t u r e .  Th i s  w i l l  r e s u l t  i n  h i g h e r  r e l e a s e  

r a t e s  compared t o  t h o s e  o b t a i n e d  i n  t h e  c a s e  of hydrophob ic  

b a s e s  ( T a b l e  1 ) .  I n  a d d i t i o n ,  t h e  m e l t i n g  p o i n t s  of Henkel 

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

t i c  r e l e a s e  ( 8 ) .  The h i g h e r  r e l e a s e  r e s u l t s  o b t a i n e d  i n  

t h e  c a s e  of Amphocerine-E b a s e  t h a n  t h o s e  o b t a i n e d  from 

Dehymuls-h: b a s e  may be due t o  lower m e l t i n g  p o i n t  of 

Amphocerine-E compared t o  t h a t  of Dehymuls-K (8). 

The obse rved  d e c r e a s e  i n  t h e  r e l e a s e  of  t h e  a n t i b i o t i c  

from s i m p l e  ointnient  b a s e  may be  due t o  i t s  compos i t ion  

which i s  mainly hydrocarbon i n  n a t u r e ,  i n  a d d i t i o n  t o  i t s  

c o n s i s t e n c y  which h i n d e r s  t h c  p e n e t r a t i o n  of  t h e  r e l e a s e  

medium and c o n s e q u e n t l y  r e t a r d i n g  t h e  d rug  r e l e a s e .  

I n  case of  PEG-drug s o l i d  d i s p e r s i o n  s y s t e m s ,  Beeswax- 

T r i o l e i n  and Amphocerine-E b a s e s  showed t h e  h i g h e s t  r e l e a s e  

v a l u e s .  On t h e  o t h e r  hand,  PVP and u r e a  s o l i d  d i s p e r s i o n  

sys t ems  showed t h e  f o l l o w i n g  r e l e a s e  o r d e r  Beeswax-Tr io l e in  > 

Dehymuls-l > Amphocerin-E. 

In  a l l  c a s e s ,  Beeswax-Triolein b a s e  proved i t s  s u p e r -  

i o r i t y  r e g a r d i n g  i t s  e f f e c t  on enhanc ing  t h e  r e l e a s e  c h a r n -  

c t e r i s t i c s  of R i fampic in  s o l i d  d i s p e r s i o n  sys t ems .  T h i s  

might  b e  a t t r i b u t e d  t o  t h e  h i g h  t endency  of  such b a s e  t o  

a t t r a c t  w a t e r  molecu le s  i n s i d e  i t s  s t r u c t u r e .  
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RIFAMPICIN RELEASE FROM OINTMENTS. I 2681 

3 -  E f f e c t  of s u r f a c e  a c t i v e  a g e n t s  on t h e  r e l e a s e  of  

R i f a m p i c i n  from i t s  f o r m u l a t i o n s :  

S u r f a c t a n t s  a r e  o f t e n  i n c o r p o r a t e d  i n  pha rmaceu t i -  

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

i s  t r e a t e d  w i t h  compounds hav ing  s i g n i f i c a n t  s u r f a c e  a c t i -  

v i t y ,  i t s  w a t e r  p e r m e a b i l i t y  i s  e x p e c t e d  t o  be  a l t e r e d .  

One e f f e c t  of s u r f a c t a n t  a c t i o n  upon t h e  s k i n  may b e  chan-  

g i n g  of t h e  p h y s i c a l  s t a t e  of  w a t e r  i n  t h e  s k i n  i n  s u c h  a 

way a s  t o  p e r m i t  g r e a t e r  freedom t o  t h e  p a s s a g e  of c h a r g e d ,  

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

I t  i s  o b v i o u s  t h a t  t h e  p r e s e n c e  of s u r f a c t a n t s  i n  t h e  

t e s t e d  o i n t m e n t  f o r m u l a t i o n s  showed a pronounced i n c r e a s e  

i n  t h e  drug r e l e a s e .  The e f f e c t  of  s u r f a c t a n t s  on t h e  r e l -  

e a s e  of  t h e  a n t i b i o t i c  from most of  t h e  t e s t e d  b a s e s  was 

found t o  be  maximum i n  c a s e  of  Tween 8 0 ,  f o l l o w e d  by sodium 

l a u r y l  s u l p h a t e  and c e t r i m i d e  r e s p e c t i v e l y .  

The p r e s e n c e  of  s u r f a c e  a c t i v e  a g e n t s  i n c r e a s e d  t h e  

w e t t i n g ( T a b 1 e s  2-4)and f a c i l i t a t e d  b e t t e r  f l u i d  p e n e t r a t i o n  

i n t o  t h e  b a s e  a s  a r e s u l t  of i n t e r f a c i a l  t e n s i o n  l o w e r i n g  

e f f e c t .  T h i s  e f f e c t  of  s u r f a c t a n t s  i n  i n c r e a s i n g  t h e  wet- 

t a b i l i t y  of  t h e  a c t i v e  medicament b r i n g s  c l o s e r  c o n t a c t  

between t h e  e x t e r n a l  d i f f u s i o n  medium and t h e  medicament 

i t s e l f  o f f e r i n g  good r e l e a s e  c h a r a c t e r i s t i c s .  

The v a r i a t i o n  i n  t h e  e x t e n t  o f  r e l e a s e  due t o  p r e s e n c e  

of  d i f f e r e n t  t y p e s  of  s u r f a c t a n t s  may be  e x p l a i n e d  on t h e  
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b a s i s  of fo rma t ion  of  some so r t  of i n t e r a c t i o n  between t h e  

R i fampic in  and t h e  s u r f a c t a n t  m o l e c u l e s .  

The h i g h e r  r e l e a s e  i n  t h e  c a s e  of n o n - i o n i c  s u r f a c t a n t  

Tween 8 0  ( T a b l e s  2-4)may be a t t r i b u t e d  t o  t h e  i n c r e a s e  i n  

t h e  h y d r o p h i l i c i t y  o f  t h e  d rug  molecu le s  i n  one hand and 

f r e e  m i g r a t i o n  of w a t e r  molecu le s  i n s i d e  t h e  b a s e  s t r u c t u r e  

on t h e  o t h e r  hand.  

I o n i c  s u r f a c t a n t s  w i l l  r e t a r d  t h e  drug r e l e a s e  compa- 

r e d  t o  n o n - i o n i c  o n e s .  Lower r e l e a s e  was o b s e r v e d  i n  c a s e  

of c a t i o n i c  s u r f a c t a n t  ( c e t r i m i d e )  t h a n  t h a t  i n  t h e  c a s e  

of a n i o n i c  one (sodium l a u r y l  s u l p h a t e ) .  T h i s  may be due 

t o  t h e  development of a l k a l i n e  pfi c e n t r e s  i n  t h e  l a t t e r .  

In  a d d i t i o n ,  a c i d - b a s e  r e a c t i o n  i s  e x p e c t e d  t o  o c c u r  between 

t h e  p h e n o l i c  and amino g roups  o f  t h e  d rug  w i t h  b o t h  of  a n i o -  

n i c  and c a t i o n i c  s u r f a c t a n t s .  Regarding t h e  c a s e  of  Sodium 

l a u r y l  s u l p h a t e ,  t h e  i n t e r a c t i o n  i s  e x p e c t e d  t o  be  d i p o l e -  

d i p o l e  i n t e r a c t i o n  between t h e  s u r f a c t a n t  a n i o n  and t h e  

p i p e r a z i n e  n i t r o g e n  of Rifampicin molecu le .  T h i s  bond w i l l  

be weaker t h a n  t h a t  formed i n  t h e  c a s e  of c e t r i m i d e .  Con- 

s e q u e n t l y ,  t h e  r e l e a s e  of  d rug  w i l l  b e  f a s t e r  i n  t h i s  l a t t e r  

c a s e .  

11. C l i n i c a l  I n v e s t i g a t i o n  R e s u l t s :  

The p a t i e n t s  p e r s o n a l  d a t a  r e v e a l e d  t h a t  t h e r e  is  

no s i g n i f i c a n t  c o r r e l a t i o n s  between such d a t a  and t y p e  o r  

s e v e r i t y  of t h e  obse rved  i n f e c t i o n s  i n  t h e  t e s t e d  c a s e s .  

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

5/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



RIFAMPICIN RELEASE FROM OINTMENTS. I 2683 

Control Rifampicin Conventional 
Ointment Treatment 

F i g .  I : Mean Cure Time of Impet igo  Case Using V a r i o u s  Types 

of  T r e a t m e n t s .  
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The b a c t e r i o l o g i c a l  e x a m i n a t i o n s  of t h e  l e s i o n s  i n d i -  

c a t e d  t h a t  n e g a t i v e  growth of  micro-organisms o r  b a c t e r i o -  

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

t h e  t e s t e d  p a t i e n t s .  The a p p l i c a t i o n  of  t h e  p roposed  

R i fampic in  o i n t m e n t  proved i t s  h i g h  e f f i c i e n c y  i n  d e s t r o y i n g  

t h e  c a u s a t i v e  o rgan i sms .  

F i g u r e  1 p r e s e n t s t h e  curing,  t ime  ( c l i n i -  

c a l l y  d e t e c t e d )  of  c o n t r o l ,  p roposed  R i fampic in  o in tmen t  

and c o n v e n t i o n a l  t r e a t m e n t  ( g e n t i a n  v i o l e t  and ch lo ramphen i -  

c o l  o i n t m e n t ) .  From t h e  F i g u r e ,  i t  i s  c l e a r  t h a t  t h e  app- 

l i c a t i o n  o f  R i fampic in  o in tmen t  f o r m u l a t i o n  t e s t e d ,  r educed  

t h e  c u r e  t ime  t o  a b o u t  s i x  d a y s .  On t h e  o t h e r  hand,  t h e  

combina t ion  of  b o t h  ch lo ramphen ico l  and g e n t i a n  v i o l e t  i n -  

duced c u r e  d u r i n g  a p e r i o d  of  13 days .  

On comparing t h e  a n t i b a c t e r i a l  a c t i v i t y  of  b o t h  t e s t e d  

t r e a t m e n t s ,  i t  would be  found t h a t  ch lo ramphen ico l  i n  com- 

b i n a t i o n  w i t h  g e n t i a n  v i o l e t  was c h a r a c t e r i z e d  by h i g h  

a c t i v i t y  i n - v i t r o  compared w i t h  R i fampic in  e s p e c i a l l y  tow- 

a r d s  t h e  c a u s a t i v e  organism i s o l a t e d .  Such h i g h  a n t i b a c t e -  

r i a l  a c t i v i t y  of t h e  c o n v e n t i o n a l  t r e a t m e n t  was e x p e c t e d  

t o  r e f l e c t  t h e  i n c r e a s e  i n  i t s  e f f i c a c y .  The unexpec ted  

r e s u l t s  o b t a i n e d  w i t h  t h e  p roposed  R i fampic in  o i n t m e n t  may 

be  a t t r i b u t e d  t o  t h e  f o r m u l a t i o n  d e s i g n  r a t h e r  t h a n  t h e  

a n t i b a c t e r i a l  e f f i c a c y  of t h e  a p p l i e d  a n t i b i o t i c .  S i n c e  

t h e  p roposed  R i fampic in  o in tmen t  proved i t s  s u p e r i o r i t y  re-  

g a r d i n g  t h e  a n t i b i o t i c  r e l e a s e ,  i t s  e f f i c a c y  may be  unde r -  

s t o o d .  
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