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SUMMARY 

T e s t  on t h e  e x t e n s i  b i  1 i t y  of s e m i  -sol i d  p r e p a r a t i  o n s  

a s s i s t .  i n  t h e  s e l e c k i o n  of  t,he i d e a l  e x c i p i e n t  f o r  e a c h  a s  

t i v e  s u b s t a n c e .  T h i s  is  due t o  t h e  f a c t  t h a t ,  among o t h e r  

k h i n g s ,  t h e  p o s s i b i l i t , y  of  e s t a b l i s h i n g  chemica l  pharmaco- 

e x c i  p i  e n t  bonds ,  t h a t  wi 1 I i n c r e a s e  t h e  c o n s i  s t a n c y  of an 

ointment . ,  and s u b s e q u e n t l y  d e c r e a s e  t h e  l i b e r a t , i o n  o f  med i  

c a m e n t s  , i nf I uence t h e  s a i d  p a r a m e t e r .  
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7 38 

I N T R O D U C T I O N  

LEON, LUCERO, AND MILLAN 

Ext,ensibi l i t y  s t u d i e s  c a r r i e d  o u t  on s e m i s o l i d  pharma 

c e u t i c a l  forms r e v e a l  q u e s t i o n s  of  i n t e r e s t ,  b e i n g  i n d i c a t . i  

v e  of  bot,h t h e  c o r r e c t  p r e p a r a t i o n  of  t h e  fo rmula  and t h e  - 

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

T h i s  p r o p e r t y  i s  a f f e c t e d  n o t  o n l y  by t h e  p r o p o r t i o n  

of  d r u g  and e x c i p i e n t ,  but, a l s o  by t h e  p o s s i b l c  f o r m a t i o n  - 
of  chemical l i n k s  between them, which,  a l t h o u g h  u s u a l l y  -- 
weak, i n c r e a s e  t,he c o n s i s t e n c y  of o i n t m e n t s ,  t h u s  d i m i n i s h -  

i n g  t h e  l i b e r a t i o n  of  t h e  d r u g  from t h e  e x c i p i e n t .  

Thus,  t h e  p r i n c i p a l  aim o f  t h i s  s t u d y  i s  t,o f i n d  t h e  

i d e a l  e x c i p i e n t  f o r  g l y c o l  s a l i c y l a t e  (MSEG), u s i n g  e x t e n s i  

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

t i o n s  of  MSEG and t h e i r  r e s p e c t i v e  v e h i c l e s  u s i n g  planime--  

t r i c  methods.  

A t .  t ,he  same t i m e  w e  i n t e n d  t o  e s t a b l i s h  t,he p o s s i b l e  

c o r r e l a t , i o n  between t h e  r e s u l t s  o b t a i n e d  from t h i s  propert ,y  

and t fhc d i  f f e r i  n g  b i  o a v a i  1 a b i  l i  t y  of t h i  s ac t i  v e  s u b s t a n c e  

i n t h e  p r e p a r a t , i  o n s  unde r  s t u d y .  

MATERIALS 

2 . 1 . -  MATERIALS 

Manual t y p e  R A N V I E R  microtomo 

P e t r i  d i s h  (50 g )  
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EXTENSIBILITY OF TOPICAL PREPARATIONS 739 

S e t  o f  w e i g h t s  ( 1 0 0 ,  150, 300 a n d  500 g )  

01 impus camera 

R o l l  of  b l a c k  and  w h i t e  DURST-DA 900 f i l m s  

Unicon-50 f i  lt,er 

Negra 17 .8  x 2 4  p a p e r s  

S t , aed t , l e r -Mass  927 p1 a n i m e t r e  

2 . 1 . -  T O P I C A L  PREPARATIONS OF G L Y C O L  SALICYLATE ( p r e p .  MSEG) 

5 % w / w  PREPARATIONS I N  THE FOLOWING EXCIPIENTS. 

2 .1 .1 . -  O leoaqueous  e m u l s i o n  ( O / W )  

Seciefos' 7 5  .................................. 18 p 

V a s e l i n e  o i l  ................................. 10 p 

P r o p i I e n g l y c o I  ............................... 28 p 

Sodium p - h y d r o x y b e n z o a t , ~  ..................... q . s .  

D i s t i l l e d  w a k e r ,  s u f f i c i e n t ,  t,o p r o d u c e  ....... 100 p 

2 .1 .2 . -  A n h y d r o u s - h i d r o s o l u b l e  e x c i p i e n t .  (PEG) 

P o l i e t , h y l e n e - g l y c o l  400 ..................... 71 .O p 

P o l i e t h y l e n e - g l y c o l  4000 .................... 28 .5  p 

2 . 1 . 3 . -  Aqueous gel ( G E L )  

R Carbopol  934 ............................. 3 . 7  p 

G l y c e r i n e  ................................. 25.0 p 

Alcohol  96  % .............................. 28.0  p 

T r i e L a n o l a m i n e  (pH = 6 . 8 )  ................. q . s .  

DisLi  l l e d  wat,er ,  s u f f i c i e n t ,  t o  p r o d u c e  .... 100 p 
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7 40 

MET HO D 

LEON, LUCERO, AND MILLAN 

We p r e p a r e d  t h o  measu r ing  b a s e  by t h e  met,hod d e s c r i b e d  

p r e v i o u s l y  by v a r i o u s  a u t h o r s  ( 1 ) .  and m o d i f i e d  by u s  i n  eaf: 

l i e r  s t u d i e s  ( 2 ,  3 ) .  u s i n g  a manual microtome,  5 c m  i n  diame, 

t e r .  w i t h  an a b s o l u t e l y  f l a t .  b a s e ,  a 1 . 2  c m  s c r e w - h o l e  w i t h  

0 . 6 9  mm t h r e a d .  

A f t e r  p l a c i n g  t h e  m i c r o m e t r i c  scrcw i n  t h e  c o r r e c t ,  po- 

s i t i o n ,  i t  was f i l l e d  w i t h  t h e  p r e p a r a t i o n  t o  be  s t u d i e d .  - -  

and a i r  b u b b l e s  i n  t h e  p r e p a r a t i o n  w e r e  e l i m i n a t e d  by r a i s i n g  

t h e  screw t,o i t s  m i d - p o s i t i o n ,  t h u s  a v o i d i n g  p o s s i b l e  e r r o r s  

o f  measurement . 

Fina l  l y  t h e  s c r e w  was r a i s e d  t o  t h e  z e r o  p o s i t  i o n ,  a t  

t h e  same l e v e l  a s  t h e  b a s c ,  and a c y l i n d e r  c o n t a i n i n g  0 .31  - 

C . C .  of t h e  sample product,  was o b t a i n e d ,  on which w e r e  p l a c e d  

s u c c e s s i v e l y  t h e  P e t r i  d i s h ,  and t h e  w e i g h t s  i n  t h e  f o l l o w -  

i n g  o r d e r :  1 0 0 ,  1 5 0 ,  300 and 500 g ,  a t  i n t , e r v a l s  of 60 s e c o n c s .  

T h i s  s t u d y  was c a r r i e d  out at. a cons tan t ,  t .emperat,ure o f  

2 5 ° C  and 48 h o u r s  a f t e r  t h e  p r e p a r a t i o n s  of  e a c h  f o r m u l a .  

3 . 1 . -  MEASUREMENT TECHNIQUES 

Ext ,ensibi  1 i t y  w a s  eva lua t , ed  by a t ,echni que p roposed  ( 3 )  

and p e r f e c t e d  i n  o u r  p r e v i o u s  s t u d i e s  (4); a f t e r  e a c h  p e r i o d  

o f  60 s e c o n d s  p h o t o g r a p h i c  p l a t e s  w e r e  t a k e n  of  t h e  extensibi-  
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EXTENSIBILITY OF TOPICAL PREPARATIONS 741 

l i t y  o f  e a c h  s a m p l e ,  a t  a l e n s - s a m p l e  f o c a l  d i s t a n c e o f  2 2 c m ,  

u n d e r  1 i g h t  f rom a c o n s t  a n t  s o u r c e  a t  c o n s t a n t  i n t e n s i t y  . A f  - 

t e r  d e v e l o p i n g  and  p r i n t , i n g  t h e  p l a t e s  ( a t  a c o n s t a n t ,  7 .8  x - 

m a g n i f i c a t i o n )  t h e  p l a n i m e t e r  was f i x e d ,  t o g e t h e r  w i t h  t h e  -- 

p r i n t s ,  t o  a c o m p l e t e l y  f l a t .  s u r f a c e ;  t,he p e r i m e t e r  o f  e a c h  - 
sample  was t h e n  r e a d  o f f .  

RESULTS 

'To eva1uat .e  t , h e   result.^, a f t e r  m e a s u r i n g  t h e  p e r i m e t e r  

f i v e  t i m e s  w i t h  e a c h  w e i g h t ,  w e  s u b t r a c t . e d  t h e  weight , ,  a s  f a r  

a s  t h e  s t a t i s t i c a l  d a t a  is  c o r c e r n e d ,  o f  t ,he  P e t r i  d i s h  (50g) 

s i n c e  a s  w e  demonsCra ted  i n  p r e v i o u s  s t u d i e s  (4) n o t  a l l  of - 

i ts  w e i g h t  e x e r t , e d  t h e  r e q u i r e d  p r e s s u r e  on t h e  s a m p l e .  

I n  t , a b l e s  1,2 and  3 a v e r a g e  r e s u l t s ,  showing  t h e  ext ,en-  

si b i  1 i t y  o f  e x c i p i  en t . s  a n d  c o r r e s p o n d i n g  MSEG p r e p a r a t i o n ,  as 

w e l l  a s  s t a t , i s t . i c a l  compar i son  o f  t h i s  d a t a ,  a r e  g i v e n .  

A t  t h e  same t i m e ,  v a r i a n c e  o f  t h e  e x t e n s i b i l i t y  o f  -- 
g r o u p s  o f  MSEG o i n m e n t s  ( t a b l e  4) a n d  i n d i v i d u a l  c o m p a r i s o n  

be tween  p a i r s  o f  g r o u p s  ( S c h e f f d ' s  t e s t , )  ( t a b l e  5 ) .  

DISCUSSION 

Drug s o l i d  i n  a n h y d r o u s  e x c i p i e n t .  o i n m e n t s ,  f o r  a l l  

w e i g h t s ,  t h a t  no s i g n i f i c a n t ,  d i f f e r e n c e  i n  e x t e n s i b i l i t y  w a s  

f o u n d  ( 6 ) .  It w a s  p r e c i s e l y  t h i s  e x c i p i e n t .  wh ich  showed -- 
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742 LEON, LUCERO, AND MILLAN 

T A B L E  1 . - Extensibility of PEG and corresponding MSEG preparation. 

EXTENSIBILITY ( x )  E X P E R I M E N T A L  

PEG / MSEG Prcp. M A R G I N  OF ERROR t’ 8 WEIGHTS 

100 2 .21  1.58 1 .2  x 10-J  28 .174  

1 SO 2 . 5 2  1 .84  4 .0  10-4 53 .758  

300  3 - 0 5  2 . 2 5  2.9 10 -3  23 .489  

so0 3.34 2.26 1 .4  10 -3  4 4  8 4 4  

t, ( 8 ,  0 .001)  = 3 .355  

P 0.01 

T A B L E  2 . - Extensibi l i t y  of GEL and corresponding MSEG preparation. 

EXTENSIBILITY (x ) EXPERIMENTAL 

PEG / MSEG Prep. MARGIN OF ERROR ‘’ 8 WEIGHTS 

100 3.89 3.03 0 .01  13 .598  

150  3.91 3.32 2 . 5  10-3  18 .657  

300 3.93 3.66 3.0 10-3 7 .730  

500 3.95 3 .81  2.9 10-3 4 . 1 1 0  

t ( 8 ,  0 .001)  = 3.355 

P 0.01 
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EXTENSIBILITY OF TOPICAL PREPARATIONS 743 

TABLE 3. - Ext,ensibi l i t y  of O/A and corresponding MSEG preparation. 

EXTENSIBILITY (x) EXPERIMENTAL 

O / A  / MSEG P r e p .  M A R G I N  OF ERROR t’ 8 WEIGHTS 

100 4.54 4 - 0 9  5.8 x 2.942 

8.5 8.232 150 4.68 4.20 

300 4.83 4.40 1.6 x 5 309 

4.99 4.67 0 .242  1 . 0 2 2  500 

t ( 8 ,  0.001) = 3.355 

P 0.01 

T A B L E  4. - Variance of the extensibi 1it.y of groups of MSEG oinments. 

WE I GH T S F 

~~ 

100 697 .37  

150 733 .19  

300 138 .70  

500 410 .37  

F ( 2 . 1 2 ,  0 .01)  : 6.93 

P 0.01 
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7 44 LEON, LUCERO, AND MILLAN 

TABLE 5 .  - Scheffd 's  test. 

PREPARATIONS 

GEL / PEG PEG / OA GEL / OA 

2 3 0 . 9 4  6 9 2 . 0 1  1 2 3 . 4 2  

282 .26  717  073 9 9 . 7 9  

5 7 . 7 8  1 3 4 . 3 5  1 5 - 9 1  

1 6 5 . 2 3  3 9 9 . 4 5  5 0 . 8 6  

F ( 2 . 1 2 ,  0 . 0 1 )  : 6 . 9 3  

P 0 . 0 1  

1 c a s t  e x t e n s i  b i  1 i t y  i n a 1 1 t e s t ,  and  t h i  s e x t c n s i  b i  1 i t y  was 

s t a t i s t i c a l l y  unchanged by t h e  a d d i t i o n  of t h e  a c t i v e  s u b s -  

t a n c e .  O t h e r  a u t h o r s  ( 2 )  have  a c h i e v e d  s i m i l a r  r e e s u l t s  on - 
a d d i n g  b o r i c  a c i d ,  z i n c  o r  s u l p h u r  to t h i s  t y p e  o f  e x c i p i e n t ,  

a d d u c i n g  t,he low e x t e n s i b i l i t y  of t h e  v e h i c l e  i t s e l f  which  i s  

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

S i g n i f i c a n t  d i f f e r e n c e  i n  e x t e n s i b i l i t y  was f o u n d  i n  - -  

MSEG i n  anhydrous  e x c i p i e n t  oinment, ( t a b l e  l ) ,  f o r  a l l  - - -  

w e i g h t s .  T h i s  is  c o n s i s t e n c y ,  w i t h  t h e  f o r m a t i o n  o f  c h e m i c a l  

l i n k s  be tween d r u g  a n d  c x c i p i e n t ,  a n d  t o  a c e r t a i n  e x t e n t ,  -- 
w i t h  l i b e r a t i o n  ( 7 ) ,  d i f f u s i o n  ( 8 ,  9 )  or b i o p h a r m a c e u t i c a l  -- 

( 1 0 )  t e s t .  The t e s t  r e f e r r e d  t o ,  c a r r i e d  o u t  o n  t h e  same p r e -  

p a r a t i o n s ,  have  l i b e r a t e d  d o s e s  a t  t = 1 8 0  m i n u t e s  of . 9 8 . 4 4  $ 
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EXTENSIBILITY OF TOPICAL PREPARATIONS 745 

a n d  8 4 . 2 9 %  r e s p e c t i v e l y  i n  e m u l s i o n  and  a q u e o u s g e l  e x c i p i e n t , ,  

a s  a g a i n s t  2 8 . 4 5 %  of t h e  i n i t i a l  d o s e  i n  t h e  a n h y d r o u s  e x c i -  

p i  e n t  . 

U r i n a r y  e x c r e t i o n  o f  t ,he  d r u g  was a l s o  i n v e s t i g a t e d ?  g i  

v i n g  r e s u l t s  a t  t =  33 h o u r s  o f  3 6 . 0 9 %  ( a q u e o u s  g e l ) ,  26.67 % 

( O / A  e m u l s i o n )  and  2 0 . 8 6 %  ( a n h y d r o u s  e x c i p i e n t ) .  

Howerer ,  a f t e r  i n d i v i d u a l  c o m p a r i s o n  be tween t h e  g r o u p s  

( t a b l e  5), w e  d e m o n s t r a t e d  t h a t .  a l l  p r e p a r a t i o n s  a r c  s i g n i f i -  

c a n t .  W e  b e l i e v e  t h a t ,  t h i s  r e s u l t  i s  i m p o r t a n t ,  s i n c e  i t  i s  

close t o  t h o s e  m e n t i o n e d  i n  t h e  p r e v i o u s  p a r a g r a p h ;  t h a t  i s ,  

t o  t h e  r e s u l t s  of t h e  l i b e r a t i o n  m e c h a n i c s  t e s t ,  w h i c h i m p l i e s  

s i m i l a r  k i n e t i c  b e h a v i o u r ,  a s  is d e m o n s t r a t e d  by q u a n t i t a t i v e  

d a t a  on d i f f u s i o n  and  u r i n a r y  e x c r e t i o n  ( 8 ,  1 0 ) .  

C O N C L U S I O N S  

After  a n a l y s i n g  t , hese  r e s u l t s  w e  may c o n c l u d e  t h i s  - 
s t u d y  w i t h  t w o  o b s e r v a t i o n s :  

35 T h e r e  i s  a s i g n i f i c a n t  d i f f e r e n c e  be tween  t h e  e x t e n -  

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

h i c l e s ?  i n d e p e n d e n t l y  of t h e  p h y s i c a l  s t a t e  o f  t h e  a c t i v e  -- 
s u b s t a n c e  and  o f  t h e  p h y s i c o - c h e m i c a l  s y s t e m  u s e d  t o  b l e n d  - 

them. 
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+ The extensi bi li t.y of semi -solid preparations could - 
confirm the results obtained in bio-avai labi lity or transfe- 

rence studies, when t.hey are carried out together. 
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