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FACTORS AFFECTING THE ATOMISATION OF TABLET COATING SOLUTIONS 
M.E. A u l t o n ,  A.M. T w i t c h e l l  and J . E .  Hogan', S c h o o l  of P h a r m a c y ,  C e i c e s t e r  
P o l y t e c h n i c ,  L e i c e s t e r  L E 1  9 B H  and 'Colorcon Ltd., O r p i n g t o n ,  Kent B R 5  3QY 

A l t h o u g h  m a n y  s t u d i e s  h a v e  b e e n  p e r f o r m e d  o n  t h e  c o a t i n g  of t a b l e t s  with 
p o l y m e r i c  f i l m s ,  t h e  s t a g e s  o f  s o l u t i o n  a t o h i s a t i o n  and t r a v e l  of t h e  d r o p l e t s  t o  
t h e  t a b l e t  bed h a v e  r e c e i v e d  l i t t l e  a t t e h t i o n  ( e . g .  C o l e  e t  a1 1980). T h i s  is 
b e c a u s e  t r a d i t i o n a l  m e t h o d s  o f  d r o p l e t  s i z e  a n a l y s i s  i n v o l v e  s a m p l i n g  
d i f f i c u l t i e s  and a r e  t e d i o u s  and t i m e  consuming. 
I n  o r d e r  t o  d e t e r m i n e  h o w  t h e  a t o m i s a t i o n  s t a g e  is in f l u e n c e d  by t h e  v a r i o u s  
s o l u t i o n  and o p e r a t i o n  p a r a m e t e r s  e n c o u n t e r e d  in a t o m i s a t i o n ,  i t  is n e c e s s a r y  t o  
h a v e  a k n o w l e d g e  of t h e  f o l l o w i n g  c h a r a c t e r i s t i c s  o f  t h e  s y s t e m 8  
( a )  S o l u t i o n  p h y s i c a l  p r o p e r t i e s .  E x p e r i m e n t a t i o n  with hydroxypropyl 
m e t h y l c e l l u l o s e  h a s  s h o w n  t h a t  o n l y  s o l u t i o n  v i s c o s i t y  v a r i e s  s i g n i f i c a n t l y  over 
t h e  r a n g e  of f o r m u l a t i o n s  l i k e l y  t o  b e  e n c o u n t e r e d  in practice. The 
c o n c e n t r a t i o n  and g r a d e  of t h e  p o l y m e r ,  t e m p e r a t u r e  of t h e  s o l u t i o n ,  and t h e  
i n c l u s i o n  of p l a s t i c i s e r s  and c o l o u r a n t  d i s p e r s i o n s  w e r e  all f o u n d  t o  i n f l u e n c e  
t h e  viscosity. T h e s e  s a m e  v a r i a b l e s  had l i t t l e  o r  n o  e f f e c t  o n  t h e  s u r f a c e  
t e n s i o n  and d e n s i t y  of t h e  f o r m u l a t i o n s .  
( b )  A t o m i s a t i o n  at t h e  s p r a y  gun. T h e  d r o p l e t  s i z e  d i s t r i b u t i o n s  produced during 
a t o m i s a t i o n  h a v e  b e e n  i n v e s t i g a t e d  using a M a l v e r n  2200 dr o p l e t  and s p r a y  
p a r t i c l e  s i z e r  ( M a l v e r n  I n s t r u m e n t s  Ltd., Halvern). T h i s  i n s t r u m e n t  h a s  
a d v a n t a g e s  in t h a t  it is n o n - o b t r u s i v e  and r a p i d ,  300 s c a n s  t a k i n g  l e s s  t h a n  10 
se c o n d s .  F i g u r e  1 s h o w s  t h e  r e s u l t s  of o n e  s u c h  e x p e r i m e n t  in which a 9 X w / w  
a q u e o u s  s o l u t i o n  of h y d r o x y p r o p y l  m e t h y l c e l l u l o s e  ( H e t h o c e l  E5) w a s  fed at a r a t e  
of a b o u t  2 5 g / m i n u t e  t o  a S c h l i c k  model 930 pn e u m a t i c  a t o m i s i n g  g u n  ( O r t h o s  
E n g i n e e r i n g  Ltd., M a r k e t  H a r b o r o u g h )  s e t  t o  p r o d u c e  P f l a t  s p r a y  pattern. 
A n a l y s i s  of t h e s e  d a t a  s h o w e d  t h a t  t h e  d r o p l e t  s i z e s  c o r r e l a t e d  c l o s e l y  t o  P 

Rosin-Rammler distribution. T h e  m e a n  d r o p l e t  s i z e s  w e r e  c h a r a c t e r i s e d  in 1 
n u m b e r  of ways; m a s s . m e d i a n  d i a m e t e r  ( D M M ) ,  v o l u m e  m e a n  d i a m e t e r  ( D v M ) ,  s u r f a c e  
m e a n  d i a m e t e r  ( D s M )  and R o s i n - R a m m l e r  m e a n  d i a m e t e r  ( D R R ) .  T h e  d e p e n d a p c e  of 
t h e s e  v a l u e s  on t h e  a t o m i s i n g  a i r  p r e s s u r e  c a n  b e  s e e n  f r o m  T a b l e  1. 
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( c )  Travel o_fth.e__dLo_es_to t h e  t a b l e t  surface. T h i s  will b e  a f f e c t e d  b y  t h e  speed 
of d r o p l e t  t r a v e l ,  and t h e  v e l o c i t y  and t e m p e r a t u r e  of t h e  d r y i n g  air. T h e  t w o  
l a t t e r  p a r a m e t e r s  h a v e  b e e n  e x a m i n e d  w l t h i n  a Model 24 Accela-Cota (Manesty, 
L i v e r p o o l )  using a T e s t o v e n t  4 0 0 0  c o m b i n e d  a n e m o m e t e r  and t e m p e r a t u r e  probe 
( T e s t o t e r m  Ltd., Emsworth). T h i s  
w i t h i n  t h e  Accela-Cota t o  b e  mim 
M a l v e r n  droplet s i z e  a n a l y s e r .  

T h e  a u t h o r s  would l i k e  t o  t h a n k  R 
C o l o r c o n  Ltd. and S E R C  for f i n a n c  

C o l e ,  G.C. et a1 ( 1 9 8 0 )  J. Phara. 

i n f o r m a t i o n  h a s  a l l o w e d  t h e  s i t u a t i o n  occurine 
c k e d  in the l a b o r t o r y  and d u r i n g  the use of the 

k e r  3M for t h e  use of t h e  M a l v e r n  2200  and 
a1 s u p p o r t  for A . M .  T w i t c h e l l .  
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