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A FIUORESCENT TECHNIQUE FOR THE OBSERVATION OF 
POLYVINYLPYRROLIDONE BINDER DISTRIBUTION I N  GRANULES 

M.E. Aulton, M. Banks and I. ab I. Davies 
School o f  Pharmacy, 

Leicester Polytechnic, 
Leicester,  U . K .  

A technique i s  described involving the binding of 

f luo re  s ce i n  i s  o t h i  o cy ana t e  (FITC) t o  pol yviny l p  yrro 1 idone 

(PVP). This complex has been used as a binder during 

f luidised bed granulation. 

been observed under l i g h t  excitement and the d i s t r ibu t ion  

of PVP i n  the granules assessed. 

The r e su l t i ng  granules have 

1 The l abe l l i ng  of proteins  with FITC involves an electro-  

2 p h i l i c  a t tack by the FITC upon the €-amino group of lysine . 
Since the nitrogen atom of the pyrrolidone rings of PVP is  weakly 

basic ,  the FITC w i l l  form a l i nk  with t h i s  heterocyclic nitrogen 

atom and thus be bound, possibly as a complex, t o  the PVP. This 

was  confirmed by the d i s t i n c t  separation of the PVP-FITC complex 

from the f r ee  FITC by Sephadex Chromatography. 
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1 To b ind  t h e  F I T C  t o  PVP, t h e  method of  Rinderknecht  w a s  

adapted.  5 mg o f  FITC was d i s s o l v e d  i n  100 m l  of 0.05 M sodium 

carbonate /b icarbonate  b u f f e r  (pH 8.5) and shaken f o r  15 minutes a t  

room temperature  with 100 m l  of 10% aqueous PVP s o l u t i o n .  
W 

The bound FITC was s e p a r a t e d  from t h e  f r e e  FITC on a 

Sephadex 0 7 5  c o l u w  (26 mm i n t e r n a l  d iameter ,  600 mm h i g h )  

p r e v i o u s l y  e q u i l i b r a t e d  w i t h  0.02 M sodium phosphate b u f f e r  (pH 

6.5). Twenty mi l l i l i t res  of t h e  PVP/FITC s o l u t i o n  were f e d  i n t o  

t h e  top  of  t h e  column and developed w i t h  t h e  sodium phosphate  

b u f f e r  a t  a flow rate of 0.35 mlfmin. The e l u t e d  PVP was 

p o s i t i o n e d  by t e s t i n g  s u c c e s s i v e  8 m l  samples by t h e  R.P .C.  

i d e n t i f i c a t i o n  method. 

i n  t h e  r e g i o n  o f  t h e  void volume (samples 9-18) whilst uncombined 

FITC was recovered i n  t h e  r e g i o n  of  t h e  t o t a l  f l u i d  volume o f  t h e  

column (samples 39-50). The PVP c o n c e n t r a t i o n  i n  each  a l i q u o t  was 

es t imated  by r e f r a c t i v e  index  measurements, which showed t h a t  85% 

of t h e  added PVP w a s  i n  samples 9-18. 

PVP and t h e  PVP-FITC complex were recovered  

APPLICATION 

A s u f f i c i e n t  amount of PVP-FITC complex w a s  added t o  un- 

l a b e l l e d  PVP t o  produce a 5% w / ~  s o l u t i o n  ( t o t a l  PW) o f  s u i t a b l e  

f luorescence .  200 m l  of t h i s  s o l u t i o n  was t h e n  used to  g r a n u l a t e  

powder mixes i n  a f l u i d i s e d  bed under  c o n d i t i o n s  d e s c r i b e d  by 

Aulton and Banks . Some of t h e  g r a n u l e s  s o  produced were t h e n  3 
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spr inkled  sparce ly  on a g l a s s  s l i d e  and observed by an inc iden t  

l i g h t  f luorescence technique using a Vickers f luorescence micro- 

scope (M41 Photoplan). High pressure  mercury vapour l i g h t  i s  

passed through a 475 nm suppression f i l t e r  and a FITC e x c i t e r  

f i l t e r  ( t h e  peak absorp t ion  of FITC conjugates  i s  a t  495 nm), then 

v i a  a FITC d ich ro ic  r e f l e c t o r  and a f l u o r i t e  ob jec t ive  t o  the  

sample. The emit ted f luorescence passes  back through the  objec t -  

i ve  and the  d i ch ro ic ,  then  v i a  a 515 nm b a r r i e r  f i l t e r  t o  the  eye 

p iece  (peak emission f o r  FITC conjugates  i s  520 nm). 

system enabled permanent records t o  be made. 

A camera 

A f u r t h e r  technique was developed f o r  observing b inder  dis-  

t r i b u t i o n  across  a s e c t i o n  o f  an ind iv idua l  granule. 

were spr inkled  i n t o  molten p a r a f f i n  wax and, a f t e r  s o l i d i f i c a t i o n ,  

the  wax w a s  cu t  i n t o  20 pm th i ck  sec t ions  wi th  a microtome. Such 

sec t ions  c l e a r l y  showed the  d i s t r i b u t i o n  of PVP wi th in  granules .  

Granules 
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