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ABSTRACTS 

D u r i n g  t h e  l a s t  decades, t h e r e  have been c o n s i d e r a b l e  d e v e l -  

opments i n  t h e  f i e l d  o f  pha rmaceu t i cs ,  pha rmaceu t i ca l  t e c h n o l o g y  

and p r o d u c t  manu fac tu re .  

The t r e n d  o f  t h e  pharmaceu t i ca l  i n d u s t r y  i s ,  l i k e  i n  most o f  

t h e  s o p h i s t i c a t e d  i n d u s t r i e s ,  t o  p roduce,  day a f t e r  day ,  a b e t t e r  

p r o d u c t ,  and as f i n a l  g o a l ,  t o  manu fac tu re  c o n t i n u e o u s l y  a p e r f e c t  

d rug  dosage fo rm.  

A few yea rs  ago, t h e  d e f a u l t s  were coun ted  i n  " p e r c e n t " .  A f t e r  

t h a t ,  i t  was i n  p e r  " thousand" .  Now i t  i s  o f t e n  expressed i n  " p e r  

m i l l i o n " ,  o r  even f o r  v e r y  h i g h  s e r i e s  ( f o r  example empty h a r d  

g e l a t i n e  c a p s u l e s )  t h e  t r e n d  i s  " p e r  b i l l i o n " .  Such an e v a l u a t i o n  

can o n l y  be a c h i e v e d  w i t h  a comp le te  c o n t r o l  o f  t h e  who le  manufac- 

t u r i n g  process .  

adequate  b i o p h a r m a c e u t i c a l  p r o f i l e ,  ease o f  manu fac tu re ,  qua1 i t y  

assurance ( t h e  dosage f o r m  must c o n t a i n  t h e  c o r r e c t  q u a n t i t y  of  

The r e q u i r e m e n t  f o r  pha rmaceu t i ca l  dosage f o r m  a r e  numerous ( 1 ) :  
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966 STAMM 

t h e  c o r r e c t  d rug ,  and l i b e r a t e  i t  a t  t h e  c o r r e c t  p l a c e ,  a t  t h e  

c o r r e c t  t i m e ,  and i n  t h e  c o r r e c t  q u a n t i t y ,  w i t h  t h e  c o r r e c t  speed), 

s t a b i l i t y ,  . . . 

edge of  t h e  d r u g  and t h e  dosage fo rm,  f r o m  t h e  b e g i n n i n g  o f  t h e  

development o f  t h e  dosage f o r m  ( f o r m u l a t i o n )  t o  t h e  end o f  t h e  

m a n u f a c t u r i n g  process  ( p r o d u c t i o n  and f i n a l  p r o d u c t  c o n t r o l  ) .  

t h e  f o r m u l a t i o n  f a c t o r s  and what i s  t h e i r  i n f l u e n c e  on t h e  p r o -  

c e s s i n g  and t h e  dosage f o r m  c o n t r o l .  

These requ i remen ts  can o n l y  be f u l f i l l e d  w i t h  a p e r f e c t  knowl -  

It i s  t h e  a im o f  t h e  p r e s e n t  l e c t u r e  t o  show how i m p o r t a n t  a r e  

INTRODUCTION 

D u r i n g  t h e  l a s t  decades, t h e r e  have been c o n s i d e r a b l e  d e v e l -  

opments i n  t h e  f i e l d  o f  pharmaceut ics ,  pha rmaceu t i ca l  t e c h n o l o g y  and 

p r o d u c t  manu fac tu re .  

The t r e n d  o f  t h e  pharmaceu t i ca l  i n d u s t r y  i s ,  l i k e  i n  most  o f  

t h e  s o p h i s t i c a t e d  i n d u s t r i e s ,  t o  p roduce,  day a f t e r  day, a b e t t e r  

p r o d u c t ,  and, as a f i n a l  g o a l ,  t o  manu fac tu re  c o n t i n u o u s l y  a 

p e r f e c t  d r u g  dosage fo rm.  

t h a t ,  i t  was i n  p e r  " thousand" .  Mow i t  i s  o f t e n  expressed i n  " p e r  

m i l l i o n " ,  o r  even f o r  v e r y  h i g h  s e r i e s  ( f o r  example empty h a r d  

g e l a t i n e  c a p s u l e s )  t h e  t r e n d  i s  " p e r  b i l l i o n " .  Such an e v o l u t i o n  

can o n l y  be ach ieved  w i t h  a comp le te  c o n t r o l  o f  t h e  who le  manufac- 

t u r i n g  p rocess .  

( 1 ) :  adequate  b i o p h a r m a c e u t i c a l  p r o f i l e ,  ease o f  manu fac tu re ,  

q u a l i t y  assurance ( t h e  dosage f o r m  must c o n t a i n  t h e  c o r r e c t  

q u a n t i t y  of  t h e  c o r r e c t  d rug ,  and l i b e r a t e  i t  a t  t h e  c o r r e c t  p l a c e ,  

a t  t h e  c o r r e c t  t i m e ,  and i n  t h e  c o r r e c t  q u a n t i t y ,  w i t h  t h e  c o r r e c t  

speed) ,  s t a b i l i t y ,  ... 
These requ i remen ts  can o n l y  be f u l f i l l e d  w i t h  a p e r f e c t  knowl -  

edge o f  t h e  d r u g  and t h e  dosage fo rm,  f r o m  t h e  b e g i n n i g  o f  t h e  

development o f  t h e  dosage f o r m  ( f o r m u l a t i o n )  t o  t h e  end o f  t h e  

m a n u f a c t u r i n g  p rocess  ( p r o d u c t i o n  and f i n a l  p r o d u c t  c o n t r o l ) .  

A few y e a r s  ago, t h e  d e f a u l t s  were coun ted  i n  " p e r c e n t " .  A f t e r  

The requ i remen t  f o r  pha rmaceu t i ca l  dosage fo rms a r e  numerous 
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PROCESS AND DOSAGE FORM CONTROLS 96 7 

I t  i s  t h e  a i m  o f  t h e  p r e s e n t  l e c t u r e  t o  show how i m p o r t a n t  

a r e  t h e  f o r m u l a t i o n  f a c t o r s  and what i s  t h e i r  i n f l u e n c e  on t h e  

p r o c e s s i n g  and t h e  dosage f o r m  c o n t r o l .  

Guide1 i n e s  f o r  t h e  F o r m u l a t i o n  

The f i r s t  a i m  o f  t h e  f o r m u l a t i o n  i s  a good l i b e r a t i o n  p r o f i l e  

i n  o r d e r  t o  o b t a i n  an e f f e c t i v e  d rug .  T h i s  p r o f i l e  has t o  be w e l l  

d e f i n e d  b e f o r e  any development o f  t h e  f o r m u l a .  I f  t h e  t a r g e t  o f  

t h e  d r u g  i s  n o t  w e l l  known, t h e  development canno t  be made i n  a 

1 og i c a l  manner. 

r e a c t i o n s  o r  s i d e  e f f e c t s .  The dose o f  t h e  d r u g  must be s e l e c t e d  

i n  t h e  t h e r a p e u t i c  range ( h i g h  enough t o  be e f f e c t i v e ,  l o w  enough 

t o  a v o i d  unwished s i d e  e f f e c t s ) .  

by t h e  p a t i e n t .  A dosage f o r m  can o n l y  be s a f e  and e f f e c t i v e  if 

t h e  m e d i c a t i o n  i s  t a k e n  by t h e  p a t i e n t  a c c o r d i n g  t o  t h e  p r e s c r i b e d  

reg imen.  And i t  i s  obv ious  t h a t  i f  t h e  m e d i c i n e  i s  i n c o n v e n i e n t  

t o  take ,  r e q u i r e s  f r e q u e n t  d o s i n g ,  has an u n p l e a s a n t  t a s t e  o r  

g i v e s  r a i s e  t o  s i d e  e f f e c t s ,  t h e  p a t i e n t  may f a i l  t o  comply w i t h  

t h e  d o c t o r ' s  i n s t r u c t i o n s .  Some s t u d i e s  have i n d i c a t e d  t h a t  f rom 

20 t o  80 S of p a t i e n t s  f a i l  t o  t a k e  t h e i r  m e d i c a t i o n  c o r r e c t l y .  

O l d  peop le ,  i l l i t e r a t e  and m e n t a l l y  con fused  peop le  p r e s e n t  s p e c i a l  

problems i n  t h i s  r e s p e c t .  The d e s i g n  o f  a more a c c e p t a b l e  dosage 

form, t h a t  i s  c o n v e n i e n t  t o  use  ( f o r  example once a day d o s i n g  

fo rms)  i s  r e q u i r e d  f o r  t hese  cases. 

Even when t h e  d rug  i s  f o r m u l a t e d  w e l l  t o  ensu re  p a t i e n t  com- 

p l i a n c e ,  a dosage f o r m  canno t  be c o n s i d e r e d  as c o m p l e t e l y  sa fe  as 
l o n g  as i t  has n o t  been used and produced t h e  r e q u i r e d  e f f e c t :  

Every  one has i n  mind  t h e  misuse o f  paracetamol  capsu les  i n  

U.S.A., and t h e  needed change i n  t h e  f o r m u l a t i o n  o f  t h e  p r o d u c t  

( l o c k e d  c a p s u l e s ,  f o r m u l a t i o n  i n t o  t a b l e t s )  i n  o r d e r  t o  w a r r a n t y  

t h e  s a f e t y  o f  t h e  dosage f o r m  on t h e  marke t .  The f o r m u l a t i o n  o f  a 

d r u g  i n t o  a dosage f o r m  i s  e s s e n t i a l  f o r  t h e  f u t u r e  success o f  t h e  

The second i m p o r t a n t  a rea  i n  d r u g  f o r m u l a t i o n  concerns  adve rse  

The t h i r d  a im  i n  f o r m u l a t i o n  concerns  t h e  use  o f  t h e  p r o d u c t  
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968 STAMM 

product .  The word "success" means he re  commercial success, and a 

p r o d u c t i o n  made on a l a r g e  s c a l e  w i t h o u t  ma jo r  problems. 

ogy, can i l l u s t r a t e  t h e  i n f l u e n c e  o f  f o r m u l a t i o n  f a c t o r s  on t h e  

process c o n t r o l  and on t h e  dosage f o r m  c o n t r o l .  

Two s e l e c t e d  examples, taken i n  t h e  s o l i d  dosage fo rm t e c h n o l -  

Convent ional  T a b l e t s  

F o r  a l a r g e  number o f  yea rs  t a b l e t s  and capsules have been 

t h e  d e l i v e r y  system o f  cho ice  f o r  o r a l  a d m i n i s t r a t i o n .  Manufac- 

t u r i n g  o f  t a b l e t s  and capsules i s  cons ide red  as an o l d  technology,  

known over  one c e n t u r y .  These dosage forms should now be regarded 

as s imple,  w e l l  known, and w i t h o u t  any p a r t i c u l a r  problem. The 

r e a l i t y  i s  q u i t e  d i f f e r e n t .  The s imp le  example o f  paracetamol 

t a b l e t s  can i l l u s t r a t e  t h i s  r e a l i t y :  

Paracetamol i s  a d rug  substance t h a t  g i v e  r i s e  t o  t a b l e t s  which 

have a tendency t o  capping ( 2 ) .  As t h e  amount o f  d rug  p e r  dose u n i t  

i s  r e l a t i v e l y  h igh ,  a d e c i s i o n  must be taken on t h e  way o f  manufac- 

t u r i n g  : d i r e c t  t a b l e t i n g  o r  g r a n u l a t i o n  and compression. T h i s  

d e c i s i o n  o f t e n  depends on t h e  k i n d  o f  p r o d u c t i o n  m a t e r i a l  a v a i l a b l e  
i n  t h e  f a c t o r y ,  and t h e  c a l c u l a t i o n  o f  t h e  f i n a l  c o s t ,  c o n s i d e r i n g  

t h e  t i m e  needed f o r  t h e  p roduc t i on .  
I t  i s  w e l l  known t h a t  t h e  q u a l i t y  o f  raw m a t e r i a l  has a v e r y  

h i g h  i n f l u e n c e  on t h e  k i n d  o f  manu fac tu r ing  process which can be 
choosen f o r  t h e  p r o d u c t i o n  o f  t h e  t a b l e t s  : some show v e r y  poor 

t a b l e t i n g  p r o p e r t i e s ;  o t h e r s  a r e  designed f o r  d i r e c t  t a b l e t i n g ,  and 

t h e i r  f l o w  p r o p e r t i e s  as w e l l  as t h e i r  compression p r o p e r t i e s  a r e  
e x c e l l e n t  ( 3 ) .  The d i s s o l u t i o n  p r o p e r t i e s  and t h e  b i o a v a i l a b i l i t y  

can a l s o  be comp le te l y  d i f f e r e n t  f rom one s u p p l i e r  t o  t h e  o t h e r  

( 4 ) .  Beside t h e  drug,  a f o r m u l a t i o n  o f  a paracetamol t a b l e t  needs 

Some e x c i p i e n t s .  A good c h o i c e  o f  adequate e x c i p i e n t s  i s  something 

e s s e n t i a l  i n  t h e  development o f  a dosage form, e s p e c i a l l y  when 

i t  i s  i n t e n t e d  t o  market  i t  i n  seve ra l  c o u n t r i e s .  

cho ice  o f  e x c i p i e n t s  f o r  an i n t e r n a t i o n a l  use. These e x c i p i e n t s  

Some years  ago, HESS ( 5 )  has desc r ibed  t h e  problem o f  t h e  
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PROCESS AND DOSAGE FORM CONTROLS 969 

must meet t h e  phys ico-chemical  requi rements f o r  t h e  dosage form, 

b u t  seve ra l  a d d i t i o n a l  f a c t o r s  must a l s o  be cons ide red  (no adverse 

r e a c t i o n ,  approval  by r e g u l a t o r y  agencies , w e l l  d e f i n e d  chemical  

and p h y s i c a l  p r o p e r t i e s ,  a n a l y t i c a l  and m i c r o b i o l o g i c a l  p u r i t y ,  

supply  and i n t e r n a t i o n a l  a v a i l a b i l i t y ) .  
So HESS has c l a s s i f i e d  t h e  e x c i p i e n t s  f o r  i n t e r n a t i o n a l  use 

i n t o  d i f f e r e n t  c a t e g o r i e s  : 

- E x c i p i e n t s  d e s c r i b e d  i n  Pharmacopeias; 

- E x c i p i e n t s  used f o r  f o o d s t u f f s ;  
- E x c i p i e n t s  used f o r  cosmet ics ( t o p i c a l  p r e p a r a t i o n s ) ;  

- Newer e x c i p i e n t s ,  w i t h  no o f f i c i a l  s t a t u s ,  b u t  a l r e a d y  

- Completely new e x c i p i e n t ,  used f o r  t h e  f i r s t  t i m e  i n  t h e  
r e g i s t r e d  w i t h  c e r t a i n  h e a l t h  a u t h o r i t i e s ;  

pharmaceut ica l  f i e l d  

The most f a v o u r a b l e  case i s  t h i s  o f  an e x c i p i e n t  d e s c r i b e d  

i n  one o f  t h e  ma jo r  pharmacopeias: no s p e c i a l  problem, due t o  

t h e  e x c i p i e n t ,  should a r i s e  f o r  t h e  r e g i s t r a t i o n  of a f o r m u l a t  

c o n t a i n i n g  such a product. On t h e  o t h e r  e x t r e m i t y ,  t h e  use o f  a 

new e x c i p i e n t ,  even i f  i t s  t e c h n o l o g i c a l  p r o p e r t i e s  a r e  ex-  

c e p t i o n a l  l y  good, should be dec ided  w i t h  c a u t i o n ,  because such 

e x c i p i e n t  i s  cons ide red  as a new p roduc t ,  and has t o  be i nves -  

on 

an 

t i g a t e d  i n  t h e  same manner than  a new d rug  ( t o x i c o l o g i c a l  da ta ,  

a.s.0 .....) The development o f  t h e  f o r m u l a t i o n  can be made i n  a 

s c i e n t i f i c  manner by mean o f  some p r e f o r m u l a t i o n  s t u d i e s  (6 ,  7 )  
and these s t u d i e s  f a c i l i t a t e  t h e  c h o i c e  o f  t h e  d i f f e r e n t  
e x c i p i e n t s .  Some pub1 i c a t i o n s  comparing t h e  p r o p e r t i e s  o f  

d i f f e r e n t  e x c i p i e n t s  a r e  a l s o  u s e f u l  f o r  t h e  s e l e c t i o n  on t h e  

adequate p roduc t  (8, 9 ,  '10, 11)  

t h e  t a b l e t ,  and t h e  eas iness o f  manu fac tu r ing  and c o n t r o l  must be 

k e p t  i n  mind. Some of t h e  e f f e c t s  o f  f o r m u l a t i o n  and process 

v a r i a b l e s  on t h e  p r o p e r t i e s  o f  paracetamol t a b l e t s  have f o r  

i n s t a n c e  been s t u d i e d  by N A S I P U R I  and a l .  ( 1 2 ) .  The s imp le  
example o f  paracetamol t a b l e t s  shows how i m p o r t a n t  i t  i s  t o  

Dur ing  a l l  t h e  f o r m u l a t i o n  t h e  f i n a l  d i s s o l u t i o n  p r o f i l e  o f  
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970 STAMM 

optimize the formulation in order t o  f a c i l i t a t e  the production 
a n d  the control of the f inal  dosage form. 

Sustained Release Pel le ts  

The second example i s  obviously more complicated : i t  concerns 
the manufacturing of sustained release pe l le t s .  There a r e  a 
variety of reasons for  wanting a long action formulation. The 
most i m p o r t a n t  ones are  a reduction of side e f f e c t s ,  the provision 
of a constant therapy f o r  the pat ient  and a hope f o r  a be t te r  
degree of compliance by the pat ient ,  due t o  a reduced frequency 
of dosage. Today the most popular form of sustained release i s  
the coated par t iculate  system: pe l le t s  tha t  can be incorporated 
into capsules or tab le t s .  

These systems present several advantages : the material i s  
well dis t r ibuted i n  the gastrointest inal  t r a c t  a n d  the l iberat ion 
of drug i s  a n  average of the l iberat ion from many individual 
p e l l e t s ,  so t h a t  the l iberat ion prof i le  i s  usually regular;  the 
coating can be varied in nature and in thickness so as t o  provide 
a coating sensi t ive or n o n  sensi t ive t o  pH. This system, which 
i s  able t o  give a real ly  adequate l iberat ion p r o f i l e ,  must be 
developed under s t r i c t  conditions, unless the wished resu l t  
cannot be reached. During the stage of formulation of the dosage 
form, many decisions have t o  be taken, a n d  a l l  have a n  essent ia l  
e f fec t  on the f inal  product. 

As for  paracetamol t a b l e t s ,  f i r s t  of a l l  , the pure d r u g  (raw 
metarial)  must be selected.  Either i t  i s  an in-house production, 
a n d  a l l  the insurances must be given t h a t  the manufacturing 
processing of t h i s  drug w i l l  n o t  be changed in a s ign i f icant  
manner between the step of formulation (where a few kilos a re  
used) ,  the s tep of p i lo t  batches, a n d  the f ina l  industr ia l  pro- 
duction of the dosage form (where, hopefully, tons will be used 
every m o n t h ) .  Or i t  i s  a d r u g  purchased for  the market : hereto,  
i t  must be insured from the beginning tha t  a continuous qual i ty  
of drug can be purchased, whatever the quant i t ies  needed may be. 
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W i t h o u t  such an i n s u r a n c e ,  any development o f  a s u s t a i n e d  r e l e a s e  

p e l l e t  w i l l  g i v e  r i s e ,  one day o r  an o t h e r ,  t o  m a n u f a c t u r i n g  o r  

b i o a v a i l a b i l  i t y  prob lems wher t h e  qua1 i t y  o f  t h e  raw m a t e r i a l  

changes. Supposing t h a t  a d r u g  o f  c o n s t a n t  q u a l i t y  i s  a v a i l a b l e ,  

t h e  f i r s t  s t e p  o f  t h e  m a n u f a c t u r i n g  o f  p e l l e t s  i s  a we t  g ran -  

u l a t i o n ,  f o l l o w e d  b y  e x t r u s i o n  and s p h e r o n i s a t i o n ,  F o r  these  
s t e p s ,  t h e  use  o f  e x c i p i e n t s  i s  r e q u i r e d .  Here a l l  what has been 

exc i p i  e n t s  f o r  i n  t e r n a t  i o n a l  ment ioned p r e v i o u s l y  f o r  t h e  c h o i c e  o f  

use i s  s t i l l  v a l i d .  

Moreover t h e  f i n a l  f o r m u l a  o f  a pe 

p l i c a t e d  t h a n  t h a t  o f  a s i m p l e  t a b l e t ,  

d i f f i c u l t i e s  can appear  f o r  t h e  c o n t r o  

l e t  i s  u s u a l l y  more com- 

so  t h a t  some a n a l y t i c a l  

o f  t h e  f i n a l  p r o d u c t :  t h e  

f o r m u l a t i o n  s h o u l d  t a k e  t h i s  p o i n t  i n t o  accoun t ,  and one s h o u l d  

have an i d e a  on t h e  f e a s i b i l i t y  o f  t h e  a n a l y t i c a l  end c o n t r o l  when 

t h e  f o r m u l a t i o n  i s  deve loped:  t h e  use, i n  t h e  same f o r m u l a t i o n ,  

of s e v e r a l  e x c i p i e n t s  wh ich  a r e  s i m i l a r  on  a chemica l  p o i n t  o f  

v iew ,  w i l l  c e r t a i n l y  n o t  make t h e  f i n a l  q u a l i t y  c o n t r o l  easy.  

Once t h e  s p h e r i c a l  p e l l e t s  a r e  fo rmed,  a f i r s t  a n a l y t i c a l  d e v e l -  

opment i s  made t o  a n a l y z e  t h e  g r a n u l e  c o n t e n t .  Such an i n - p r o c e s s  

c o n t r o l  i s  e s s e n t i a l ,  because t h e  f i n a l  dosage f o r m  i s  manufac- 

t u r e d  i n  d i f f e r e n t  s t e p s ,  and each o f  t h e s e  s t e p s  has t o  f u l f i l l  

some p r e c i s e  r e q u i r e m e n t s ,  o r  t h e  who le  f o l l o w i n g  m a n u f a c t u r i n g  

makes no sense. More t h a n  i n  o t h e r  s o l i d  dosage fo rms  p r o d u c t i o n s ,  
i n  p e l l e t  p r o d u c t i o n ,  t h e  i n - p r o c e s s  c o n t r o l s  must  be deve loped  

w i t h  a s p e c i a l  c a r e .  

U s u a l l y  n e u t r a l  g r a n u l e s  a r e  a l s o  produced,  wh ich  w i l l  be  

mixed w i t h  t h e  a c t i v e  ones i n  o r d e r  t o  reach  t h e  c o r r e c t  q u a n t i t y  

of  d rug  p e r  dose u n i t .  These n e u t r a l  g r a n u l e s  s h o u l d  b e  i d e n t i c a l  

t o  t h e  a c t i v e  ones, i n  s i z e ,  shape, and c o m p o s i t i o n ,  i n  o r d e r  t o  

a l l o w  a p e r f e c t  homogeneity and an easy f i n a l  c o n t r o l .  I f  t h e  

s p h e r i c a l  g r a n u l e s  meet t h e  a n a l y t i c a l  r e q u i r e m e n t  (adequa te  

q u a n t i t y  o f  d rug ,  no d e g r a d a t i o n  o f  i t ,  c o r r e c t  l i b e r a t i o n  p r o -  

f i l e ) ,  t h e  g r a n u l e s  a r e  c o a t e d  : h e r e t o  t h e  c h o i c e  o f  t h e  po lymer  
a l l o w i n g  a c o n t i n u o u s  l i b e r a t i o n  o f  t h e  d r u g  i s  v e r y  i m p o r t a n t .  

On ly  few po lymers  a r e  d e s c r i b e d  i n  Pharmacopeias ( f o r  example 
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HPMC o r  e t h y l c e l l u l o s e ) ,  so t h a t  t h e  c h o i c e  i s  l i m i t e d .  Some o f  

t hese  e x c i  p i  e n t s  a r e  c l a s s i f i e d  as "GRAS" (Genera l  1 y r e c o g n i z e d  

as sa fe ) ,  and t h e i r  use i s  more e a s i l y  accep ted  by  t h e  

a u t h o r i t i e s .  The c h o i c e  o f  t h e  k i n d  o f  s o l v e n t  used ( o r g a n i c  o r  

aqueous) can a l s o  have a h i g h  i n f l u e n c e  on t h e  k i n d  o f  m a t e r i a l  

t o  be used f o r  t h e  p r o d u c t i o n ,  and t h e  c o n t r o l s  t o  make d u r i n g  

t h e  P rocess ing  and on t h e  f i n a l  p r o d u c t  ( f o r  example c o n c e n t r a t i o n  

of dangerous s o l v e n t s  i n  t h e  a i r  o f  t h e  p r o d u c t i o n  u n i t ,  c o n t e n t  

i n  r e s i d u a l  s o l v e n t s  o f  t h e  f i n i s h e d  p r o d u c t ,  ...) A t  t h e  end 

of  t h i s  p r o d u c t i o n  s t e p ,  t h e  g r a n u l e s  a r e  c o n t r o l l e d ,  and t h e  i n  

v i t r o  d i s s o l u t i o n  p r o f i l e  i s  checked. E i t h e r  t h e  g r a n u l e s  meet 

t h e  requ i remen t ,  and t h i s  s t e p  o f  t h e  p r o d u c t i o n  i s  ended, o r  

t hey  do n o t  l i b e r a t e  t h e  d r u g  i n  t h e  r e q u i r e d  manner. If t h e  

r e l e a s e  i s  t o o  f a s t ,  t h e  g r a n u l e s  a r e  cove red  w i t h  a d d i t i o n a l  

c o a t i n g .  More c o m p l i c a t e d  i s  t h e  case o f  g r a n u l e s  w i t h  a r e l e a s e  

w i t h  i s  t o  slow : t h e s e  g r a n u l e s  have t o  be m ixed  w i t h  o t h e r  ones, 

s p e c i a l l y  manu fac tu red  t o  have a q u i c k e r  r e l e a s e  wh ich  compensates 

t h e  r e l e a s e  o f  t h e  o r i g i n a l  g r a n u l e s .  A f t e r  a l l  t h e s e  s t e p s  of  

manu fac tu re  and c o n t r o l  of t h e  p e l l e t s  comes t h e  f i n a l  o p e r a t i o n :  

f i l l i n g  o f  t h e  g r a n u l e s  i n t o  capsu les .  T h i s  p a r t  i s  n o t  v e r y  
s p e c i a l ,  b u t  needs some c o n t r o l s  t o o  : w e i g h t  u n i f o r m i t y  d u r i n g  

f i l l i n g ;  w e i g h t  and d i s s o l u t i o n  p r o f i l e  o f  t h e  f i n i s h e d  c a p s u l e s ;  

.... The comple te  development o f  a s u s t a i n e d  r e l e a s e  f o r m u l a t i o n  

i s  a t e d i o u s  work where a l l  t h e  ment ioned f a c t o r s  have t o  be 

t a k e n  i n t o  accoun t .  

I n  o r d e r  t o  s i m p l i f y  t h i s  work ,  and a v o i d  unnecessary  exper -  

imen ts ,  t h e  development o f  t h e  f o r m u l a t i o n  i s  nowadays no l o n g e r  

conducted  i n  an e m p i r i c a l  manner, w i t h  t r i a l s  and e r r o r s .  The use  

of computers a l l o w s  a mode l i ng  o f  most p rob lems.  On t h e  o t h e r  

hand a f a c t o r i a l  d e s i g n  o f  t h e  exper imen ts ,  and a p r i n c i p a l  

components a n a l y s i s  o f  t h e  r e s u l t s  g i v e s  now a b e t t e r  v iew  o f  t h e  

b e h a v i o u r  o f  t h e  system c o n s t i t u t e d  b y  t h e  pharmaceu t i ca l  dosage 

form. The e x p e r i m e n t a l  r e s u l t s  o b t a i n e d  f r o m  t h e  development o f  a 

p r o d u c t  can sometimes be used t o  s i m p l i f y  t h e  development o f  an 

o t h e r ,  s i m i l a r  one. 
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On any b a t c h ,  a f i n a l  q u a l i t y  c o n t r o l  t akes  p l a c e .  I n  f a c t  

such a c o n t r o l  s h o u l d  be  unnecessary  i f  t h e  who le  p r o d u c t i o n  i s  

Organ ized  i n  o r d e r  t o  p roduce a p r o d u c t  w i t h o u t  d e f e c t .  B u t  t h e  

r e g u l a t i o n  s t i l l  r e q u i r e s  a c o n t r o l  o f  t h e  f i n i s h e d  p r o d u c t .  The 

f o r m u l a t i o n  f a c t o r s  have a g r e a t  i n f l u e n c e  on t h e  manner on wh ich  

t h e s e  c o n t r o l s  can be r e a l i z e d .  A l l  t h e  m a n u f a c t u r i n g  has t o  be 

r e a l i z e d  a c c o r d i n g  t o  t h e  good m a n u f a c t u r i n g  p r a t i c e s  : t h e  d e s i g n  

of  t h e  m a n u f a c t u r i n g  m a t e r i a l  i s  e s s e n t i a l  i n  t h i s  m a t t e r ,  i n  

o r d e r  t o  f a c i l i t a t e  t h e  r e s p e c t  o f  t h e  G.M.P., and t o  reach  a 

r e d u c t i o n  o f  p r o d u c t i o n  c o s t s  by  s i m p l i f i c a t i o n  of  t h e  f i n a l  

c o n t r o l  s .  

CONCLUSION 

Wi th  two s e l e c t e d  examples, i t  has been shown t h a t  t h e  t h e  
f o r m u l a t i o n  f a c t o r s  a r e  e s s e n t i a l  t o  a c h i e v e  a good p rocess  and 

t o  f a c i l i t a t e  t h e  i n - p r o c e s s  and t h e  f i n a l  c o n t r o . l s .  

The f o r m u l a t i o n  s t e p  has o f t e n  been n e g l e c t e d  i n  t h e  p a s t ,  

because a t  t h e  moment o f  t h e  f o r m u l a t i o n ,  t h e  f u t u r e  o f  t h e  

p r o d u c t  seems u n c e r t a i n .  Many sma l l  f o r m u l a t i o n  m i s t a k e s  have t o  

be p a i d  by t h e  m a n u f a c t u r e r  d u r i n g  a l l  t h e  commercial  l i f e  o f  t h e  

p r o d u c t .  

i n  t h e  f i n a l  success o f  a dosage f o r m  shou ld ,  i n  t h e  n e x t  f u t u r e ,  

a l l o w  t o  have more and more c o n s i d e r a t i o n  f o r  t h i s  i m p o r t a n t  

i n i t i a l  s t e p .  

A b e t t e r  p e r c e p t i o n  o f  t h e  i m p o r t a n t  p a r t  o f  t h e  f o r m u l a t i o n  
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