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ABSTRACT 

Betamethasone -17- Valereate re lease c h a r a c t e r i s t i c s ,  

from severa l  commercial dermato log ica l  basess were 

evaluated be fore  and a f t e r  d i l u t i o n  w i t h  seve ra l  

exc ip ien ts .  

I t  was found t h a t  betamethasone relealees f a s t e r  from 

creams than from ointments. I n  a d d i t i o n  the  re lease o f  t he  

c o r t i c o s t e r o i d  i s  a f f e c t e d  by the  composit ion o f  t he  

d i l u t i n g  e x c i p i e n t .  

INTRODUCTION 

D r u g  re lease s t u d i e s  from semiso l i d  bases such as 

ge ls ,  ointments, creams, l o t i o n s  etc . ,  a r e  used today f o r  

t he  q u a l i t y  c o n t r o l  o f  t h e  f i n a l  products  and a l s o  i n  the  

developement and i n - v i t r o  eva lua t i on  o f  new dermato log ica l  

v e h i c l e s  C13. 

1881 
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1882 REKKAS ET AL.  

Eetamethasone 17-valereate, i s  used i n  t h e  form o f  

cream o r  o in tment  i n  the  therapy o f  c e r t a i n  dermato log ica l  

d iseases . I n  extended s k i n  d i so rde rs  commercial 

betamethasone t o p i c a l  bases a r e  used a f t e r  d i l u t i o n  w i t h  

severa l  e x c i p i e n t s  C21. 

The reason f o r  t h i s  d i l u t i o n  i s  t o  avo id  a poss ib le  

systemic a c t i o n  o f  t h e  drug, f o l l o w i n g  ex tens ive  

transdermal absorpt ion.  For t h e  c l i n i c a l  dermato log is t  

however, t he  ques t ion  remains as t o  how and t o  what 

ex ten t ,  t h e  re lease p a t t e r n  o f  t h e  c o r t i c o s t e r o i d  cou ld  be 

modi f ied,  a f t e r  the  d i l u t i o n  o f  t he  cream o r  o in tment  w i t h  

a c e r t a i n  ewc ip ien t .  

The purpose o f  t h i s  s tudy i s  t o  eva lua te  t h e  i n - v i t r o  

re lease pa t te rns  o f  betamethasone-17-valereate from 

t o p i c a l  bases, be fo re  and a f t e r  t h e i r  d i l u t i o n .  

The r e s u l t s  o f  t h i s  work may become u s e f u l  t o  the  

c l i n i c a l  dermato log is t  i n  eva lua t i ng  t h e  d i f f e r e n c e s  

between the  re lease  p a t t e r n s  o f  betamethasone from the  

t o p i c a l  bases tes ted  and t h e i r  e f f i c a c y  i n  therapy. 

MCITER I ALS 

The t o p i c a l  bases o f  betamethasone 17-va lereate used 

were: Four commercial products  o f  betamethasone, namely 

products A, H, C, and D. Products A and B were creams, 

w h i l e  C and D were ointments. A d d i t i o n a l y  product  A w a s  

used a f t e r  mix ing (1/1) w i t h  F i l o v i t  (F i loderm) ,  Nutraderm 

(Alcon Labora to r ies )  and Cold cream C31. 
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IN VITRO RELEASE OF BETAMETHASONE -17- VALEREATE 1883 
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r b  I - 

37 C Water in Stirring Bar 

FIGURE 1 
Franz's diffusion cell 

Instruments 

a. Franz's D i f f u s i o n  c e l l  [ 4 ]  CFig.11. 

b. HPLC cons is t i ng  o f  a solvent  d e l i v e r y  system (Waters 

model 5 9 0 1 ,  a Universal  i n j e c t o r  (Waters model U 6 E ) ,  a 

column (CtBondapak C18 KP,  Waters), a Spectrophotometer 

(Lambda- Max Model 481 Waters) and a recorder (BEC SE120) .  

I n - V i t r o  study 

The I n - V i t r o  study o f  betamethasone-17-valereate from 

the prev ious ly  described t o p i c a l  bases was c a r r i e d  out  

w i t h  Franz's d i f f u s i o n  c e l l .  I n  the upper compartment 

(donor compartment) o f  the system were placed 4.0 g r  of 

the base, whi le  the lower compartment (acceptor 

compartment) contained 19.0 m l  o f  b u f f e r  s o l u t i o n  PH-5 

[5].  The c e l l  was preheated t o  37 t 0.5' C and t h i s  
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REKKAS ET AL. 1884 

TABLE 1. 

x Re 1 ease o f  Retarnethasone 17-Valereate f ram 
Dermatological Baser. (Numbers i n  parenthesis i n d i c a t e  
Standard Deviat ion.)  

TIME PRODUCT A PRODUCT €3 PRODUCT C 
(min) cream cream + Nutraderm 

30 
60 
90 

120 
1 50 
180 

0.95 (.21) 
1.55 (.45) 
2.14 (.23) 
2.88 (.38) 
3.83 (.47) 
4.95 (.32) 

1.1s t.03) 0.92 (.17) 
2.22 (.34) 1.32 (.07) 
2.97 (.26) 1.63 (.06) 
3.43 (.31) 2.20 (.12) 
3.76 ( . 2 5 )  2.77 (.6 ) 
4.00 ( . 3 3 )  3.30 (.13) 

T IME 
(min ) 

PRODUCT A 
+ F i l o v i t  

PRODUCT B PRODUCT C PRODUCT D 
+ c o l d  cream ointment ointment 

30 1.23 (.07) 2.37 (.16) 0.33 (.08) 0.58 (.08) 
60 1.88 (.17) 3.58 (.17) 0.52 ( . l o )  1.18 C.09) 
90 2.37 (.16) 3.82 (.15) 0.64 (.05) 1.43 (.01) 

120 2.81 (.11) 4.30 (.09) 0.64 ( - 0 6 )  1.61 ( - 1 5 )  
1 50 3.15 ( . l o )  5.03 (.17) 0.76 (.08) 2.15 ( - 0 5 )  
180 3.82 (.17) 5.75 (.16) 0.76 ( - 1 0 )  2.26 (.07) 

temperature maintained dur ing the whole experiment. The 

two compartments were separated w i t h  an a r t i f i c i a l  

c e l l u l o s e  membrane C6l. 

A t  f i x e d  time i n t e r v a l s  (0, 30, 60, 90, 120, 150, 180 

min) 10Octl a l i q u o t s  o f  t he  b u f f e r  s o l u t i o n  was drawn o f f  

and analyzed w i t h  the f o l l o w i n g  HPLC method: Mobile phase: 

Ac e t on i t r i 1 e / W a t e r  f l ow  ra te :  2.5ml/min, 

Pressure: 130Opsi, max: 254nm. A l l  experiments were 

performed i n  t r i p l i c a t e .  

( 70 / 30 ) , 
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I N  VITRO RELEASE OF BETAMETHASONE - 1 7 -  VALEREATE 
1885 

* A  

+ B  

T I M E ( minutes ) 

FIGURE 2. 
% Release of  betamethasone 17-valereate f rom commercial 
creams. (Product A, B). 

RESULTS AND DISCUSSION 

Table 1 shows the  r e s u l t s  from the  re lease s tudy  o f  

betamethasone 17-valereate, from dermato log ica l  

fo rmula t ions  tes ted .  

6% i n d i c a t e d  i n  F i g u r e  2 the  re lease  p a t t e r n  o f  t he  

c o r t i c o s t e r o i d ,  from commercial creams A and R appeared 

w i t h  no s u b s t a n t i a l  d i f f e rence ,  w h i l e  the  re lease r a t e  o f  

t he  drug from the  commercial o in tments C and D showed a 

s i g n i f i c a n t  d i f f e r e n c e  [ F i g  31. 
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REKKAS ET AL. 

- .  
0 50 100 150 200 

T I M E ( minutes ) 

FIGURE 3. 
X Release o f  betamethasone 17-valereate from commercial 
ointments. (Product C, D). 

From the comparison o f  betamethasone release r a t e s  

from creams and ointments, i t  can be concluded t h a t  the 

previous release the drug f a s t e r  than the l a t t e r .  Th is  

f i nd ing  i s  a t t r i b u t e d  mainly t o  the l i p o p h i l i c  character 

of the drug due t o  which betamethasone tends t o  s tay  

longer i n  the more l i p o p h i l i c  bases, which i n  t h i s  study 

are the ointment products C and D. 

Furthermore, the e f f e c t  o f  d i l u t i n g  exc ip ien ts  on the 

release r a t e  o f  drug from cream CI was studied. The 

d i l u e n t s  used were the creams F i l o v i t ,  Nutraderm 
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IN VITRO RELEASE OF BETAMETHASONE -17- VALEREATE 1887 

+ A  

+ E  

+ F  

+ G  

FIGURE 4. 
X Release o f  betamethasone 17-valereate f rom commercial 
product  A and a f te r  i t s  d i l u t i o n .  ( A: Product A, 
E: Product A + C o l d  cream, F: Product CI + F i l o v i t  
G: Product A + Nutraderm . 

(emulsions o/w) and t h e  Cold cream (emulsion w/o). Each 

of  t he  above d i l u e n t s  was mixed w i t h  commercial cream i4 i n  

a 1 t o  1 r a t i o .  

From the  r e s u l t s  o u t l i n e d  i n  F igu re  4 and Table 1 i t  

can be concluded t h a t  t h e  re lease r a t e  o f  betamethasone 

from cream A be fo re  and a f t e r  d i l u t i o n  w i t h  F i l o v i t  and 

Nutraderm showed no marked d i f f e rences ,  w h i l e  d i l u t i o n  o f  

cream A w i t h  c o l d  cream increases t h e  re lease r a t e  o f  

betamethasone.[Fig.4] T h i s  can be a t t r i b u t e d  t o  an 
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1888 REKKAS ET AL. 

observed reve rs ion  o f  phases o f  t h e  cream h a f t e r  i t s  

d i l u t i o n  w i t h  c o l d  cream. Because o f  t h i s  reverse,  t he  

a c t i v e  i n g r e d i e n t  i s  now loca ted  i n  the  e x t e r n a l  phase o f  

t he  f i n a l  product  (w/o) ,  w h i l e  i n  the  cream h (o/w) i t  was 

i n  t h e  i n t e r n a l  phace. The presence o f  betamethasone i n  

the  ex te rna l  phase f a c i l i t a t e d  i t s  d i f f u s i o n  t o  t h e  

acceptor compartment, s ince  i n  t h i s  case t h e  drug 

motecules are  i n  d i r e c t  con tac t  w i t h  c e l l u l o s e  membrane. 

T h i s  phenomenon promotes the  r a t e  o f  re lease  o f  t h e  drug 

and t h e r e f o r e  t h e  the rapeu t i c  e f f i c a c y  o f  t h e  product .  
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