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Phonophoresis  i s  t h e  movement of drugs through i n t a c t  s k i n  i n t o  s o f t  t i s s u e  by 
u l t r a s o n i c  p e r t u r b a t i o n  (Skauen and Zen tne r ,  1984) .  The t echn ique  i n v o l v e s  
p l a c i n g  t h e  t o p i c a l  f o r m u l a t i o n  on t h e  s k i n  over  t h e  a r e a  t o  be t r e a t e d  and 
massaging t h e  a r e a  w i t h  a n  u l t r a s o n i c  s o u r c e .  D e s p i t e  i t s  u s e  f o r  ove r  t h i r t y  
y e a r s  l i t t l e  pharmacokinet ic  d a t a  a r e  a v a i l a b l e .  The a i m  o f  t h e  p r e s e n t  s t u d y  
was t o  de t e rmine  i f  pe rcu taneous  a b s o r p t i o n  of benzydamine h y d r o c h l o r i d e  from 
a g e l  p r e p a r a t i o n  cou ld  be enhanced by u l t r a s o u n d .  Benzydamine phonophoresis  i s  
used commonly i n  t h e  t r e a t m e n t  of  s p o r t s  i n j u r i e s .  

Drug a b s o r p t i o n  u s i n g  a r a n g e  of con t inuous  u l t r a s o u n d  f r e q u e n c i e s  a t  a n  
i n t e n s i t y  of 1 . 5  Wcm-2 ( s e e  t a b l e )  was examined i n  t e n  h e a l t h y  v o l u n t e e r s  on 
two s tudy  days two weeks a p a r t .  On each s t u d y  day benzydamine g e l  (2 .5g ,  3% w/w; 
s u p p l i e d  by R ike r  L a b o r a t o r i e s ,  UK)  was p l a c e d  on a 5 cm d i a m e t e r  c i r c u l a r  
s i t e  on t h e  f l e x o r  s u r f a c e  of  each forearm of t h e  v o l u n t e e r s  (each arm a c t e d  
as a n  i n d i v i d u a l  t e s t ) .  The g e l  was l e f t  f o r  5 mins ( t o  s a t u r a t e  t h e  s t r a t u m  
corneum) and was t h e n  massaged u s i n g  a n  u l t r a s o u n d  head f o r  a f u r t h e r  5 mins .  
The s tudy  was f u l l y  randomised and was c a r r i e d  o u t  i n  a doub le -b l ind  c ros s -ove r  
f a s h i o n .  Fol lowing u l t r a s o u n d  t h e  t o t a l  remaining g e l  w a s  c a r e f u l l y  removed and 
weighed. A 5 c m  d i ame te r  p e t r i  d i s h  c o n t a i n i n g  10 ml i s o t o n i c  phosphate  b u f f e r  
(pH 7 .4 )  was t h e n  p l a c e d  ove r  t h e  s i t e  and h e l d  i n  p o s i t i o n  u s i n g  c r e p e  bandage. 
Th i s  was l e f t  i n  p l a c e  f o r  30 mins ( t o  e s t i m a t e  back d i f f u s i o n  o f  absorbed d rug  
and t h e r e f o r e  g i v e  a n  i n d i c a t i o n  of  d e p t h  of  drug p e n e t r a t i o n ) .  
( b u f f e r  and g e l )  were a n a l y s e d  f o r  benzydamine c o n t e n t  u s i n g  r e v e r s e d  phase 
HPLC w i t h  UV d e t e c t i o n  (305 nm; Benson e t  a l . ,  1986) .  The benzydamine abso rbed  
w a s  expres sed  as a % o f  t h e  amount a p p l i e d  and back-d i f fused  d rug  ca l cu la t e ' d  a s  
a % of  t h e  amount of d rug  absorbed ( s e e  t a b l e ) .  
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Samples 

ULTRASOUND FREQUENCY (MHz) 

0 ( c o n t r o l )  0 .75  1 . 5  3 

Benzydamine abso rbed  %(fSE) 24 .33 f1 .2  23.69k1.25 24 .97 f1 .30  24.60f0.80 
Benzydamine b a c k - d i f f u s e d  %(fSE) 1 .5320 .59  1 . 8 7 f 0 . 5 3  1 .47 f0 .56  1.43kO.39 

S t a t i s t i c a l  comparison o f  t h e  r e s u l t s  ( a n a l y s i s  of v a r i a n c e )  showed t h a t  t h e r e  
were no s i g n i f i c a n t  d i f f e r e n c e s  (P>0 .05)  i n  a b s o r p t i o n  o r  back d i f f u s i o n ,  
between c o n t r o l  d a t a  and t h o s e  us ing  u l t r a s o u n d  a t  d i f f e r i n g  f r e q u e n c i e s .  

Ultrasound t r e a t m e n t  t h e r e f o r e  d i d  n o t  l e a d  t o  enhanced pe rcu taneous  a b s o r p t i o n  
of  benzydamine from t h e  g e l  base ;  t h e  r e s u l t s  a g r e e  w i t h  t h o s e  from a p rev ious  
s t u d y  which showed t h a t  u l t r a s o u n d  d i d  n o t  s i g n i f i c a n t l y  i n c r e a s e  pe rcu taneous  
a b s o r p t i o n  of  l i g n o c a i n e  (McElnay e t  a l . ,  1985) .  The f i n d i n g  is i n  c o n t r a s t  t o  
o u r  r e c e n t  f i n d i n g  of  a s t a t i s t i c a l l y  s i g n i f i c a n t ,  though small ,  enhancement of  
f l u o c i n o l o n e  a b s o r p t i o n  u s i n g  phonophoresis  (McElnay e t  a l . ,  1986) .  
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