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THE USE OF P/B RATIOS FOR SEMI-QUANTITATIVE ANALYSIS OF ORDERED 
UNITS IN POWDERS 

E. M. Anno and  J. E. Rees, School of Pharmacy and Pharmacology, U n i v e r s i t y  of 
Bath, Claverton Down, Bath, BA2 7AY, U.K. 

Ordered un i t s ,  formed when f i n e  particles adhere t o  coarser c a r r i e r  particles 
can be cha rac t e r i s ed  using SEM combined w i t h  X-ray energy d ispers ive  ana lys i s .  
(Anno e t  al,  1985). The technique was previously employed q u a l i t a t i v e l y  using 
s p o t  mapping t o  i d e n t i f y  a d h e r e n t  p a r t i c l e s  bu t  i n  t h e  p r e s e n t  s tudy  we have  
analysed binary and te rnary  powder mixtures semi-quantitatively.  The geometry 
of rough macroscopic p a r t i c l e s  modi f ies  the  t o t a l  X-ray spectrum comprising of 
c h a r a c t e r i s t i c  and background r a d i a t i o n  Though these two types  of emission are 
produced by d i f f e r e n t  mechanisms, they both show similar 'geometric' e f f e c t s  f o r  
a g i v e n  e l e c t r o n  energy. Consequent ly ,  t h e  background r a d i a t i o n  p r o v i d e s  a 
s u i t a b l e  i n t e r n a l  standard and the  r a t i o ,  p/b, of the c h a r a c t e r i s t i c  elemental  
i n t e n s i t y  (p )  t o  the t o t a l  background (b)  m i n i m i s e s  e r r o r s  i n  t h e  q u a n t i t a t i v e  
a n a l y s i s  of i r r e g u l a r l y  shaped p a r t i c l e s  (Goldstein e t  al ,  1981). 
Phenytoin sodium (P), <45 p particle s i z e  was used as a model drug w i t h  Lactose 
samples D and Calcium sulphate dihydrate D3 as coarse c a r r i e r  d i luents ,  
250 - 352  pm. $he e f f e c t  of mix ing  sequence  was s t u d i e d  u s i n g  magnesium 
s tearate  (L) a s  a t e r n a r y  component. X-ray spectra of mixes  c o n t a i n i n g  5% w / w  
drug were recorded at  random l o c a t i o n s  on the  d i luen t  surface,  phenytoin Na and 
Mg stearate being i d e n t i f i e d  by Na+ and Mg2+ emissions respectively.  The best 
G a u s s i a n  c u r v e  was f i t t e d  t o  each spec t rum and p/b r a t i o s  computed. Twenty 
d i l u e n t  s u r f a c e s  were examined i n  each  sample  and t h e  r e s u l t s  assessed by 
a n a l y s i s  of variance. The p/b r a t i o s  represent  t h e  amount of drug and l u b r i c a n t  
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Fig I. p/h ratios of Na+(*) and Mg'+(o) Showing the effects 
of adding different concentrations of Mg. stearate to a 
binnry mix of drug and diluent D2 (95% w/w). 
Mixing sequence: P-D-L. 
Fig 2. The effect of mixing sequence in a ternary mix on 
the p/b ratios of Na+ and Q+. Lubricant conc: 0.5% "/w. 

I n  F i  1,  t h e  v a l u e s  p/b f o r  Na+ 
and M>+ shou the  e f f e c t  of adding 
d i f f e r e n t  c o n c e n t r a t i o n s  o f  
l u b r i c a n t  t o  a d r u g - l a c t o s e  D2 
mixture, t he  mixing sequence being 
P-D-L. W i t h  0.5% w / w  l u b r i c a n t ,  
i n t e r a c t i o n  i s  e v i d e n t  be tween 
lub r i can t  and drug which inc reases  
s i g n i f i c a n t l y  (p=0.05) t h e  amount 
of d rug  a d h e r i n g  t o  t h e  d i l u e n t .  
A t  h i g h e r  l u b r i c a n t  concent ra t ions  
the  drug was progressively s t r ipped  
f rom t h e  d i l u e n t .  Lac tose  D1 and 
c a l c i u m  s u l p h a t e  D 3  showed  a 
similar fa l l  i n  p/b r a t i o s ,  without 
a n  i n i t i a l  peak  a t  0.5% w / w  
l u b r i c a n t .  Compared t o  l a c t o s e ,  
c a l  c i u m  s u l  p h a t e  p a r  t i  c l  e s  
e x h i  b i  t e d  t h e  1 east i n t  eract  i on 
w i t h  both drug and lubr icant .  

The ex ten t  of order ing  depended on the  sequence of mixing the three components 
( P i g  2). When d i l u e n t  was f i rs t  mixed w i t h  l u b r i c a n t ,  i n  t h e  sequence  D-L-P, 
adhesion of drug and l u b r i c a n t  was more ex tens ive  than  when the  drug was first 
i n  c o n t a c t  w i t h  l u b r i c a n t :  s equence  P-L-D. I n  P-D-L s y s t e m s  t h e  amount of 
l ub r i can t  on the  d i luen t  su r f ace  was similar t o  D-L-P mixes but the quan t i ty  of 
a d h e r i n g  d r u g  depended on w h e t h e r  t h e  l u b r i c a n t  impa i red  ( s t r i p p e d )  or 
f a c i l i t a t e d  the adhesion of drug, 
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