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ABSTRACT 
Carbopo 1 ge l  b a s e s  c o n t a i n i n g  E r y t h r o m y c i n  

(2Xw/w) were f o r m u l a t e d  and s c r e e n e d  f o r  i t s  a n t i - a c n e  
a c t i v i t y .  Both i n  - v i m  and in - v i v Q  s t u d i e s  were 
c a r r i e d  o u t  on l a b o r a t o r y  m o d e l s ,  animals and human 
v o l u n t e e r s .  D r u g  r e l e a s e  was e v a l u a t e d  u s i n g  c e l l o p h a n e  
membrane. P r i m a r y  s k i n  i r r i t a t i o n  s t u d y  was p e r f o r m e d  
on a l b i n o  r a b b i t s  u s i n g  D r a i z e  p a t c h  t e c h n i q u e .  
Reduct ion  i n  t h e  number of  a c n e  and i ts  b a s a l  d i a m e t e r  
was o b s e r v e d  i n  human v o l u n t e e r s .  

INTRODUCTION 
Amevulltaris is a h i g h l y  v a r i a b l e  d i s e a s e  

a t t r a c t i n g  a c r i s p  s o c i a l  r e b u t t a l .  V a r i o u s  a n t i - a c n e  
p r e p a r a t i o n s  a r e  a v a i l a b l e ,  e a c h  h a v i n g  a d i f f e r e n t  
p h y s i o l o g i c a l  e f f e c t  on t h e  p r e v a i l i n g  c o n d i t i o n .  
E r y t h r o m y c i n ,  a m a c r o l i d e  a n t i b i o t i c  is r e p o r t e d  t o  
i n h i b i t  t h e  g r o w t h  of  P r o D i o W t e r  iun  acne^ o r  . .  

n e b a c t e r i u m   acne^ - t h e  m a j o r  cause l e a d i n g  t o  t h e  
1 s u r g e n c e  of  f a c i a l  e r u p t i o n s  i n  t h e  form of  a c n e  . 

Acne can however a l s o  o c c u r  d u e  t o  hormonal  i m b a l a n c e ,  
e x c e s s  sebum p r o d u c t i o n  o r  d u e  t o  i n f l a m m a t o r y  
r e a c t i o n s .  E r y t h r o m y c i n  is s p e c i f i c a l l y  u s e d  t o  t r e a t  
a c n e  of b a c t e r i a l  o r i g i n 2 .  The p r e s e n t  r e s e a r c h  w o r k  
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1310 AMlN AND FRUITWALA 

F o r  mu 1 a t  i o n s  
I n g r e d i e n t s  F 

E r y t h r o m y c i n  b a s e  I . P .  2 . 0 0  
P r o  y l e n e  g l y c o l  40.00 
Met a a n o  1 8 .00  
Menthol  0.04 
M e t h y l  p a r a b e n  0.18 
P r p o p y l  p a r a b e n  0 . 0 2  
Sodium metab i s u  l p h i  t e  0.10 
Disodium e d e t a t e  0.10 
C a r b o p o l  934/ 940/ 941 1.00 

T r i e t h a n o l a m i n e  qs 
L a v e n d e r  
P u r i f i e d  water qs t o  make  100.88 

I 

( I )  (11) (111) 

I1 
2 . 0 0  
40.00 

8.00  
0.04 
0.18 
0.02 
0.10 
0.10 
1.00 

I11 
2 . 0 0  

40.00 
8.00  
0.04 
0.18 
0 . 0 2  
0.10 
0.10 
1.00 

was d i rec t ed  t o  t h e  f o r m u l a t i o n  of a ge l  c o n t a i n i n g  
E r y t h r o m y c i n  (2%w/w) and t h e n  e v a l u a t e  i ts  a n t i - a c n e  
a c t i v i t y  . 

EXPBRInENTAL 
b t e r i a l s : E r y t h r o m y c i n  b a s e  (Rhone and P o u l e n c ( 1 )  L t d ) ,  

C a r b o p o l s  ( G o o d r i c h ,  U S A ) ,  P r o p y l e n e  g l y c o l ,  m e t h a n o l ,  
m e n t h o l ,  t r  i e t h a n o l a n i n e ,  d i s o d  ium e d e t a t e ,  sodium 
m e t a b i s u l p h i t e  and p a r a b e n s .  
w a t i p n  nf Gel: A c lea r  d i s p e r s i o n  of C a r b o p o l  940 
( l X w / w )  was p r e p a r e d  i n  water u s i n g  m o d e r a t e  a g i t a t i o n .  
I n t e r m i t t e n t  s p r i n k l i n g  of C a r b o p o l  p r e v e n t s  lump 
f o r m a t i o n  r e s u l t i n g  i n  a c l ea r  homogenous d i s p e r s i o n .  
E r y t h r o m y c i n  was d i s s o l v e d  i n  p r o p y l e n e  g l y c o l  and 
m e t h a n o l .  V a r i o u s  i n g r e d i e n t s  v i z .  p a r a b e n s ,  sodium 
n e t a b i s u l p h i t e  & d i s o d i u m  e d e t a t e  were d i s s o l v e d  i n  
water and added t o  t h e  d r u g  s o l v e n t  sys tem.  

T r i e t h a n o l a n i n e  was u s e d  t o  n e u t r a l i s e  and volume made 
u s i n g  w a t e r .  Gels t h u s  p r e p a r e d  were d e g a s s e d  by 

c e n t r i f u g i n g  a t  2000 rpm t o  remove e n t r a p p e d  a i r ( T a b 1 e - 1 ) .  
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ERYTHROMYCIN GEL 131 1 

i .  Diffuslon . throuah Boar u3: Agar c u p  p l a t e  method 

was u s e d .  A 1 i n  10 d i l u t i o n  of a 24 h r  o l d  c u l t u r e  of 
S.aureus was used .  S t e r i l e  n u t r i e n t  agar 25ml was u s e d  
and t h e  cup  diameter was 6.5mm. Weighed amount  of ge l  
was p l a c e d  i n  t h e  c u p .  Zone d i a m e t e r  was measured 
a f t e r  24 h r s  on i n c u b a t i o n  a t  37OC. 

i i .  Diffuslon . throuah -4: C e l l o p h a n e  
membrane was u s e d  as a r a t e  l i m i t i n g  b a r r i e r  f o r  t h e  
- rq r e l ease  s t u d i e s .  Weighed amount  of  t h e  

f o r m u l a t i o n  was p l a c e d  on t h e  c e l l o p h a n e  membrane w h i c h  
was a t t a c h e d  t o  a t w o - p o r t  c y l i n d e r .  T h i s  was t h e n  
suspended i n t o  a “ D i s s o l u t i o n  Rate Tes t  E q u i p m e n t  
U . S . P .  X I X ”  s u c h  t h a t  t h e  s u r f a c e  j u s t  t o u c h e s  t h e  
d i s s o l u t i o n  medium. Receptor  medium was p h o s p h a t e  
b u f f e r  pH 0 . 0  w h i c h  was s t i r r e d  a t  100 rpm u s i n g  a 

b a s k e t ,  and  m a i n t a i n e d  a t  37OC. A l i q u o t s  were w i t h d r a w n  
a t  r e g u l a r  i n t e r v a l s  and  a n a l y s e d  on Beckman DB 
s p e c t r o p h o t o m e t e r  a t  ), max = 488nm. 

- 0- 

I. Prilnarv SkinIrritatlon . W :  P r i m a r y  i r r i t a t i o n  
t o  t h e  s k i n  was m e a s u r e d  by  a D r a i z e  p a t c h  t e s t ‘  on t h e  
a b r a d e d  and  i n t a c t  s k i n  on t h e  d o r s a l  s i d e  o f  a l b i n o  
r a b b i t s ,  c l i p p e d  f r e e  o f  h a i r  f r o m  t h e  e x p e r i m e n t a l  

r e g i o n .  A minimum of 4 r a b b i t s  were u s e d .  Tes t  sample 
( 0 . 5  gm o f  g e l )  was s p r e a d  on a s u r g i c a l  g a u z e  and 
p l a c e d  i n  p o s i t i o n  u s i n g  a c o t t o n  c l o t h .  After  24 h r s  
t h e  p a t c h e s  were removed and  t h e  r e s u l t s  e v a l u a t e d .  
S c o r i n g  was r e p e a t e d  a f t e r  72 h r s .  E q u a l  number  of 
exposures  were made on a b r a d e d  s k i n  ( F i g . 1 )  

11. Select-  O i t e r  FafarAcneClinical Studv: 
a. A w e l l  b a l a n c e d  nale/female p o p u l a t i o n  was c o n s i d e r e d  
w i t h  s u b j e c t s  b e t w e e n  15 -28  y e a r s .  
b .  The  minimum a n d  maximum number o f  l e s i o n s  were 
c o u n t e d  b e f o r e  r e c r u i t m e n t .  
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1312 AMIN A N D  FRUITWALA 

Number of areas where 
Number of areas where 
Number of areas where 

test sample was applied = 2  
negative.contro1 applied =2 
dry surgical gauze was placed = 2 

C =CC)NTROL 

T z TEST SAMPLE 

B = BLANK GAUZE 

PATCH DIMENSION l c m l  l c m  

Fia.l 
Diagram showing t h e  d i v i s i o n  of s k i n  a r e a  

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

t h e  l a s t  4 t o  8 weeks were n o t  r e c r u i t e d .  
d .  S u b j e c t s  who had r e c e i v e d  hormones were n o t  e n r o l l e d  
s i n c e  t h e s e  d r u g s  a f f e c t  t h e  r a t e  of  sebum p r o d u c t i o n .  
e .  Females on c o n t r a c e p t i v e  treatment were exc luded  
s i n c e  i t  can a f f e c t  t h e  acne c o n d i t i o n .  
111. a Cllnlcal 
a .  KalL J k c . ~  T h i s  involved  c o u n t i n g  t h e  number 
of acne on one s i d e  o f  t h e  f a c e  and a p p l y i n g  t h e  
fo rmula t ion  tw ice  d a i l y  f o r  t h ree  w e e k s .  
b . F u l l m S t u d v :  

w2 . .  

The number of acne on t h e  whole of t h e  f a c i a l  area 
was noted and t h e  gel  a p p l i e d  twice d a i l y  f o r  1 week .  

RESULTSm- 
A number of s o l v e n t s  were used t o  s o l u b i l i s e  

Erythromycin.  t l e thanol  was used as i t  g i v e s  a b e t t e r  
c o o l i n g  e f f e c t  and is c h e a p e r .  I1 and I11 were c l ea r  
g e l s ,  wh i l e  I was opaque.  Low c o n c e n t r a t i o n s  of 
Carbopol  i . e .  0 . 5 %  & 0.75% r e s u l t e d  i n  g e l s  of low 
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ERYTHROMYCIN GEL 1313 

T i m e  W i t ~ o ~ ; u ~  Release 
Mins.  C e l l o p h a n e  Membrane e l l o p h a n e  Membrane 
15 16.23 
30 28.35 
45 32.16 
60 40.11 
75 34.21 
90 50.08 
105 62.21 
120 68.58 

20.12 
29.91 
38.04 
49.96 
57.75 
70.26 
90.18 
98.73 

0 0 0 0 
0 0 0 0 
0 0 1 0.25 

4 - - 4 
0 - 

c o n s i s t e n c y .  I11 r e q u i r e d  a h i g h e r  c o n c e n t r a t i o n  of 
C a r b o p o l  t o  g i v e  a c o n s i s t e n c y  a t  par w i t h  11, h e n c e  
I1 was o p t e d  F o r  f u r t h e r  S t u d i e s .  
Diffusion throunh CelloDhane Membrane: T a b l e - 2  d e p i c t s  
t h a t  a t  t h e  end of 2 h r s  t h e  d r u g  re lease was 68.58% 
Prilnarv SkinIrritatlon ' Studv: F o r m a l i n  (O.SXv/v) was 
u s e d  as a s t a n d a r d  i r r i t a n t  and  was s c o r e d  as 4 ( T a b l e - 3 ) .  

No r e a c t i o n  : O  

Very s l i g h t  e r y t h e m a  o r  edema :1 
Well d e f i n e d  e r y t h e m a /  edema :2 
Modera te  t o  severe ery thema/  edema :3 
Beet r e d  e ry thema/  e s c h e r  f o r m a t i o n  :4 
-Clinical Studv: 
I .  Diametrical Reduction . PfaselectedAcnel 

The b a s a l  d i a m e t e r  was measured  u s i n g  V e r n i e r  
Ca l l ipe r s .  The diameter o f  t h e  acne b e f o r e ,  d u r i n g  and 
a t  t h e  end o f  t h e  treatment was m o n i t o r e d  ( T a b l e - 4 ) .  
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1314 AMIN AND FRUITWALA 

---- 
Sub.  

Red 2 . 8 6  
Red + P u s  2 . 0 2  
Red + P u s  3 . 2 0  
Red 3 . 8 0  
Red 3 . 2 4  
Red 3 . 7 6  
Red 2 . 8 6  
Red 4 . 4 2  
Red + P u s  3 . 3 2  

! d u c t i o n  o f  a S 
D - 3  D-5 

2 .82  2 .80  
2 .02  2 .02  
3.18 3.18 
3 . 7 6  3 .66  
3 .28  3 .24  
d i s c o n  
2 .92  2 . 8 2  
4 . 4 4  4 . 3 0  
3 . 2 6  3 .24  

e l e c t e d  Acne _------------------ 
D-7 After 

2 .76  S c a l y  scar  
1 . 8 2  S c a r  
3 . 1 2  S c a r  
3 . 5 2  B l i n d  s ca r  
3 .20  S c a r  

1 week --_-----_---------- 

t i n u e d  
2 . 5 0  S c a r  
4 . 2 0  S c a l y  scar  
3 . 1 6  B l i n d  s ca r  

Sub.  No. of  l e s i o n s  on : Sub.  N o .  o f  l e s i o n s  on : 
1st d a y  8 t h  d a y  1st d a y  8 t h  d a y  

I 29 8++ 
I1 32 6 + t  

18 2++ 
I V  'I* 26 4++ 

V 28 6++ 
V I  19 3++ 
V I  I 20 2++ 

Sub.  No.  of l e s i o n s ,  
14 d?ls Sub.  No. of l e s i o n s ,  

1 7 14 d$ys 1 7 
A 9 
B 14 
C 1 2  
D 19 
E 6 
F 8 
G 9 
H 15 
I 26 
J 13 

. - - - - - - - 
++ 
+t 
t ++ ++ 

t+ 
t+ 
t+ 

t+ 
6 t +  

* * 
+t + * * ++ + 
+t ++ + + 
+t t 
t * ++ ++ 

t t  t 

K 18 3++ ++ + 
L 20 ++ + + 
M 29 8++ ++ + 
N 15 ++ ++ + 
0 13  ++ ++ + 

6 ++ + * 
11 ++ ++ + 

S 9 ++ ++ + 15 ++ 
T 10 ++ ++ * 

+ + 

S u b j e c t  FF was p r e v i o u s l y  on s y s t e m i c  a n t i b i o t i c  
t r e a t m e n t ,  hence  h e r  e v a l u a t i o n  was d i s c o n t i n u e d .  The 
a p p e a r e n c e  of a c n e  b e f o r e  and a f t e r  treatment was a l s o  
n o t e d .  I n  a l l ,  7 v o l u n t e e r s  were s c r e e n e d  i n  t h i s  s t u d y  
Throughout  t h e  c l i n i c a l  s t u d y  t h e  s t a t i s t i c a l  
i n t e r p r e t a t i o n  was done  by t - t e s t  f o r  s i g n i f i c a n c e .  
L a t i n  s q u a r e  method was f o l l o w e d  d u r i n g  t h e  e v a l u a t i o n .  
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ERYTHROMYCIN GEL 1315 

11. w EW2.e Studv: 
Nine  v o l u n t e e r s  were c h o s e n , o f  which two were 

r e j e c t e d  d u r i n g  t h e  s t u d y  d u e  t o  non c o - o p e r a t i o n .  

O b s e r v a t i o n s  were s c o r e d  on t h e  b a s i s  o f  t h e  f o l l o w i n g  
s y m b o l i c  n o t a t i o n s ( T a b 1 e - 5 ) :  ++ l O O X  sca r s  l e f t  + 75% - 90% scars  l e f t  * 50% - 75% scars l e f t  

Numericals b e f o r e  symbols  i n d i c a t e  n o .  o f  scars l e f t .  

111. U Earz_e U d v :  
20 v o l u n t e e r s  were s e l e c t e d  ( T a b l e - 6 )  on t h e  b a s i s  

o f  t h e  c l i n i c a l  r e q u i r e m e n t s  e n l i s t e d  
R e c u r r e n c e  i n  two v o l u n t e e r s  E and I was n o t e d  

a f t e r  5 w e e k s  w i t h  4 and 2 e r u p t i o n s  r e s p e c t i v e l y .  

CONCLUSIONS 
;Ln - v i v a  s t u d i e s  c o n d u c t e d  on human v o l u n t e e r s  and 

R a n i m a l s  c l e a r l y  d e m o n s t r a t e  t h e  e f f i c i e n c y  of  C a r b o p o l  
b a s e d  E r y t h r o m y c i n  g e l  f o r m u l a t i o n  i n  r e d u c i n g  t h e  
number o f  a c n e .  The d r u g  r e l ease  t h r o u g h  t h i s  g e l  
s y s t e m  is c o u n t e n a n c e d  by i n - v i t r q  d i f f u s i o n  s t u d i e s .  
I t  is recommended t o  a p p l y  t h e  ge l  twice d a i l y  f o r  a 
minimum p e r i o d  of  two weeks f o r  a maximum e f f e c t .  - 
A u t h o r s  s i n c e r e l y  w i s h  t o  t h a n k  Mr. J .  C .  J a n i ,  
P r o d u c t i o n  D i r e c t o r ,  Rhone & P o u l e n c  ( I )  L t d .  and 
G o o d r i c h ,  USA f o r  t h e  g i f t  samples o f  E r y t h r o m y c i n  and 
C a r b o p o l s R  r e s p e c t i v e l y .  

it,wwms 
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