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LASER DIFFRACTION AS A PETHOD FOR THE PARTICLE SIZE ANALYSIS OF 
WAFN4CELJTICAL WLSIONS 

R. Holtan and J .F .  Pickard*,  Pharmaceut ical  Research Department, A/S Apothekernes 
Laborator ium, P.O. Box 158, Skbyen, 0212-Oslo 2 ,  Norway. 

The p r i n c i p l e  of s i z e  a n a l y s i s  of pharmaceut ica l  powders and a e r o s o l s  by l a s e r  
d i f f r a c t i o n  has  been d e s c r i b e d  by Brecevic  and Garside (1981) ,  Turner  (1980) and 
Weiner (1979) .  This  s tudy  h a s  e v a l u a t e d  i t s  use i n  t h e  s i z e  a n a l y s i s  o f  
pharmaceut ica l  emulsions f o r  t o p i c a l  use ,  i n  t h e  s i z e  range  1 - 5 0 ~  a s  a 
p o t e n t i a l l y  r a p i d  and a c c u r a t e  a l t e r n a t i v e  t o  t h e  time-consuming and s u b j e c t i v e  
microscopy method d e s c r i b e d  i n  BS 3406 p a r t  4. The laser d i f f r a c t i o n  system used 
w a s  a Malvern 3600D and t h e  microscope a Zeiss, s tandard  16. 

The s i z e  d i s t r i b u t i o n  h is togram o b t a i n e d  from the Malvern and the cumulat ive 
% weight  d i s t r i b u t i o n  used t o  p r e s e n t  t h e  d a t a ,  a r e  i l l u s t r a t e d  i n  F igure  1. 
A sample d i l u t i o n  technique  (either simple d i l u t i o n  w i t h  p u r i f i e d  water 0.5:1CQ, 
o r  p u r i f i e d  water  : e t h a n o l  50 :50) ,  which does n o t  a d v e r s e l y  a f f e c t  the product  
s i z e  d i s t r i b u t i o n ,  w a s  developed for  t h e  Malvern system. For  a ser ies  o f  creams, 
the d r o p l e t  s i z e  d i s t r i b u t i o n  f r o m  t h e  Malvern and the microscope were compared. 
Typical r e s u l t s  f o r  two p r o d u c t s  o f  d i f f e r e n t  composi t ion (cream 1 c o n t a i n s  
v i r t u a l l y  t h e  same e x c i p i e n t s  as  cetomacrogol cream BP, cream 2 c o n t a i n s  a sulph- 
a t e d  c e t o s t e a r y l  a l c o h o l  s u r f a c t a n t ,  w a t e r ,  a r a c h i s  o i l ,  u rea  and A - D v i tamins)  
are shown i n  F igure  2.  This shows good agreement between t h e  methods, b u t  
i l l u s t r a t e s  t h a t  t h e  l a s e r  d i f f r a c t i o n  system is  able t o  c h a r a c t e r i s e  t h e  
bimodal d i s t r i b u t i o n  of t h e  d r o p l e t s ,  which i s  n o t  d e t e c t a b l e  us ing  the 
microscope.  
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The laser d i f f r a c t i o n  method h a s  a l s o  been used t o  q u a n t i f y  t h e  agglomerates  
of f i n e  emulsion d r o p l e t s  found i n  c e r t a i n  creams. The s tudy  proposes  methods 
of d i s p e r s i n g  t h e s e  agglsmera tes  and e s t i m a t i n g  t h e  s i z e  of  t h e i r  component 
o i l  d r o p l e t s .  The method h a s  f u r t h e r  been used t o  fo l low changes i n  o i l  d r o p l e t  
s i z e  d i s t r i b u t i o n  dur ing  inanufacture of  commercial p r o d u c t s ,  i l l u s t r a t i n g  i t s  
a p p l i c a t i o n  a s  an in-process  c o n t r o l  technique .  The C o u l t e r  Counter p r i n c i p l e  
has  been used f r e q u e n t l y  t o  measure t h e  s i z e  of emulsion d r o p l e t s ,  f o r  example by 
Eber th  and Merry (1983) ,  and t h i s  s tudy  i n c l u d e s  a comparison of  t h i s  method w i t h  
t h e  Malvern system. 
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