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AB STRACT 

V a l i d a t i o n  i n  t h e  d e f i n i t i o n  adopted by a J o i n t  F I P  Committee 

means t h a t  every e s s e n t i a l  o p e r a t i o n  i n  t h e  development,  manufac- 

t u r e  and c o n t r o l  of pharmaceut ica l  p roduc ts  i s  r e l i a b l e ,  r e p r o -  
d u c i b l e  and capable o f  p r o v i d i n g  t h e  d e s i r e d  p r o d u c t  q u a l i t y  i f  

s t i p u l a t e d  p r o d u c t i o n  i n s t r u c t i o n s  and c o n t r o l  procedures a r e  

f o l  1 owed. 

A p r e - r e q u i s i t e  f o r ,  and an i n t e g r a l  p a r t  o f  p r o c e s s - v a l i -  

d a t i o n  i s  t h a t  people,  premises and equipment shou ld  be q u a l i f i e d .  

I n  o t h e r  words, v a l i d a t i o n  a c t i v i t i e s  r e l y  upon t h e  check of  

t e c h n i c a l  and p h y s i c a l  parameters when measur ing d e v i c e s  a r e  

be ing  c a l i b r a t e d ,  equipment i s  b e i n g  q u a l i f i e d  as w e l l  as on 

chemical ,  p h y s i c a l  and b i o l o g i c a l  parameters when processes a r e  

be ing  Val i d a t e d .  

As we know, v a l i d a t i o n  s t a r t s  w i t h  p lann ing  a new p l a n t ,  a 

new machine o r  equipment as w e l l  as w i t h  t h e  development of a new 

o r  changed p roduc t .  

c l i n i c a l  t r i a l  u n t i l  t h e  p r o d u c t i o n  phase has t o  guarentee t h e  

manufacture o f  p roduc ts  conforming t o  t h e  d e s i r e d  p r o f i l e .  

T h i s  way o f  development f r o m  t h e  l a b o r a t o r y  t r i a l  and t h e  
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1030 LINGNAU 

Accord ing t o  a new d r a f t  g u i d e l i n e  prepared by t h e  FDA t h i s  

year ,  drug p roduc ts  which a r e  produced f o r  c l i n i c a l  t r i a l s  have t o  

comply w i t h  t h e  GMP - r e g u l a t i o n s .  Fo r  example, t h e  d rug  p r o d u c t  

must be produced i n  a q u a l i f i e d  f a c i l i t y  and t h e  process must be 

v a l i d a t e d .  Th is  means t h a t  manu fac tu r ing  processes f o r  c l i n i c a l  

t r i a l s  should be v a l i d a t e d  a t  t h e  end o f  t h e  development phase, 

as soon as processes a r e  a t  l e a s t  p a r t i a l l y  op t im ized ,  even if 
s c a l i n g  up has n o t  y e t  been completed. 

ment, t h e  t o l e r a n c e s  o f  p h y s i c a l  parameters i n  t h e  manu fac tu r ing  

process and t h e  approved s p e c i f i c a t i o n  o f  s t a r t i n g  m a t e r i a l s  b e i n g  

summarized i n  such a Val i d a t i o n s - r e p o r t ,  t h e  l a t t e r  m o s t l y  seems 

t o  be an o p t i m i z a t i o n - r e p o r t .  T h i s  can be o f  s p e c i a l  v a l u e  when 

s c a l i n g  up i n  t h e  p r o d u c t i o n  f a c i l i t y  i s  completed. 

The r e s u l t s  o f  a l l  development s t u d i e s  i . e .  t h e  use o f  equ ip -  

As f a r  as a s u f f i c i e n t  number o f  c l i n i c a l  t r i a l  batches a r e  

manufactured acco rd ing  t o  an approved procedure t h i s  process can 

be v a l i d a t e d  p r o s p e c t i v e l y .  The r e s u l t s  o f  t h i s  v a l i d a t i o n  as w e l l  

a s  t h e  Know- how gained d u r i n g  o p t i m i z a t i o n  p r o v i d e  t h e  b a s i s  f o r  

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

The o r g a n i s a t i o n  o f  o u r  v a l i d a t i o n  a c t i v i t i e s  i n  t h e  manufac- 

t u r e  of s t e r i l e  and n o n s t e r i l e  d rug  p roduc ts  w i l l  be d e s c r i b e d  i n  

t h i s  p r e s e n t a t i o n  and some examples o f  p r o c e s s - v a l i d a t i o n  w i l l  be 

g i v e n .  

INTRODUCTION 

The o p e r a t i o n  which i s  nowadays r e f e r r e d  t o  as q u a l i f i c a t i o n  

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

new idea .  The performance o f  apparatus,  was a l s o  t e s t e d  i n  t h e  

pas t .  

and c o n t r o l  procedures which have a lways been s u b j e c t  t o  

o p t i m i z a t i o n ,  m o n i t o r i n g  and v e r i f i c a t i o n ,  a l b e i t  w i t h  v a r y i n g  

degrees o f  i n t e n s i t y .  These a c t i v i t i e s  were n a t u r a l l y  l e s s  h i g h l y  

organized t h e n  and may have been c a r r i e d  o u t  w i t h o u t  r e f e r e n c e  

However, i t  i s  n o t  o n l y  t h e  equipment b u t  a l s o  t h e  p r o d u c t i o n  
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OPTIMIZATION AND VALIDATION 1031 

t o  an e s t a b l i s h e d  t e s t  p r o t o c o l  o r  c h e c k - l i s t s ,  perhaps even 

w i t h o u t  documentat ion.  However, i t  i s  p r e c i s e l y  t h i s  system o f  

formal  reco rds  t o  document t h a t  a machine operates as expected o r  

t h a t  a process does what i t  p u r p o r t s  t o  do, a r e l a t i v e l y  new key 

element o f  v a l  i d a t i o n .  

Nowadays bo th  t h e  q u a l i f i c a t i o n  o f  premises and equipment 

D e f i n i t i o n s  of  t h e  terms qua1 i f  i c a t i o n  and Val i d a t i o n  r e f e r  

t o  t h e  " fo rma l  and sys temat i c "  process o f  e s t a b l i s h i n g  t h a t  

equipment i s  o p e r a t i o n a l  and processes a r e  s u i t a b l e  f o r  t h e  i n -  

tended purpose. Formal and s y s t e m a t i c  means t h a t  v a l i d a t i o n  must 

be c a r r i e d  o u t  s y s t e m a t i c a l l y  a c c o r d i n g  t o  w r i t t e n  t e s t  p r o t o c o l s  

and t h a t  a l l  r e s u l t s  must be documented and eva lua ted .  In o t h e r  

words, v a l i d a t i o n  must be o rgan ized .  

o t h e r  one o f  t h e  P I C  : 

as w e l l  as process v a l i d a t i o n  come under t h e  heading V A L I D A T I O N .  

I would l i k e  t o  r e c a l l  two d e f i n i t i o n s ,  one of t h e  F I P  t h e  

I n  t h e  sense o f  t he  g u i d e l i n e s  (F IP /1980)  ( 3 ) ,  v a l i d a t i o n  

means e s t a b l i s h i n g  t h a t  every e s s e n t i a l  o p e r a t i o n  i n  t h e  deve l -  

opment and manufacture - i n c l u d i n g  t h e  c o n t r o l  o f  pharmaceut ica l  

p roduc ts  - i s  r e l i a b l e  and r e p r o d u c i b l e  ; and, when f o l l o w i n g  

s t i p u l a t e d  i n s t r u c t i o n s  and c o n t r o l  procedures,  i s  capable o f  

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

P I C  "Basic  Standards"(2)  d e f i n e  Qua1 i f i c a t i o n  and Val i d a t i o n  

as fo l l ows ;  

Q u a l i f i c a t i o n :  The pe r fo rm ing  and r e c o r d i n g  o f  t e s t s  on a p i e c e  

O f  equipment t o  demonstrate t h a t  i t  w i l l  i n  p r a c t i c e  perform as 

i n  tended. 

V a l i d a t i o n  : The o b t a i n i n g  and documenting o f  ev idence t o  demon- 

s t r a t e  t h a t  a method can be r e l i e d  upon t o  produce t h e  in tended 

r e s u l t  under any c o n d i t i o n s  w i t h i n  d e f i n e d  1 i m i  t s .  

The most i m p o r t a n t  f a c t s  of t h e  F IP -Gu ide l i nes  ( 3 )  a r e  : 

- V a l i d a t i o n  i s  an a d d i t i o n a l  p a r t  of  GMP and v e r y  s i g n i f i c a n t  

for  t h e  s a f e t y  of d rug  p roduc ts  
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1032 LINGNAU 

- V a l i d a t o n  i s  i m p o r t a n t  f o r  t h e  development phase a s  w e l l  as 

f o r  t h e  manufac ture  and q u a l i t y  c o n t r o l  o f  medicaments 

- Fundamental changes of  manu fac tu r ing  and c o n t r o l  p rocedures  

have t o  be v a l i d a t e d  as f a r  as e m p i r i c a l  d a t a  a r e  n o t  s u f f i -  

c i e n t  

- The manu fac tu re r  i s  r e s p o n s i b l e  f o r  p r o p e r  Val  i d a t i o n  

- The governmenta l  i n s p e c t o r  has t o  v e r i f y  whe the r  t h e  manufac- 

t u r e r  c a r r i e s  o u t  a v a l i d a t i o n  and whether  t h e  methods chosen 

a r e  a p p r o p r i a t e  and i n  k e e p i n g  w i t h  t h e  p r e s e n t  s t a t e  of  

s c i e n c e  and t e c h n i c a l  know1 edge. 

R e s p o n s i b i l i t y  

Assuming t h a t  v a l i d a t i o n  ( i n c l u d i n g  q u a l i f i c a t i o n  and c a l i -  

b r a t i o n )  i s  a component o f  GMP and thus  c o n t r i b u t e s  t o  e n s u r i n g  

t h e  q u a l i t y  o f  d rugs ,  and assuming t h a t  we a c c e p t  t h a t  t h i s  form 
o f  q u a l i t y  assu rance  r e q u i r e s  t h e  j o i n t  e f f o r t s  n o t  o n l y  o f  t h e  

depar tments  r e s p o n s i b l e  f o r  manu fac tu r ing  and q u a l  i t y  c o n t r o l  , 
b u t  a l s o  o f  t h o s e  r e s p o n s i b l e  f o r  t h c  t e c h n i c a l  a s p e c t s ,  t h e n  i t  

i s  r e a s o n a b l e  t h a t  t h e s e  depar tments  r h o u l d  a l s o  be e n s t r u s t e d  

w i th  t h e  r e s p o n s i b i l i t y  f o r  v a l i d a t i o n .  

On t h e  one hand r e s p o n s i b i l i t y  presupposes knowledge, e x p e r -  

i e n c e  and en thus iasm on t h e  p a r t  of  those i n v o l v e d  and on t h e  

o t h e r  hand i t  presupposes  accep tance  and acknowledgement by  t h e  

management who must  be aware o f  t h e  n e c e s s i t y  and v a l u e  o f  

v a l i d a t i o n .  

V a l i d a t i o n  can t h u s  be seen as  a f o r m  of  teamwork w h i c h  s h o u l d  

be managed by t h e  pe rson  whose p l a n t  o r  l a b o r a t o r y  houses t h e  

appara tus  r e q u i r i n g  q u a l i f i c a t i o n  o r  t h e  p rocesses  wh ich  need t o  

be v a l i d a t e d .  The p l a n t  manager i s  t h e  pe rson  most  f a m i l i a r  w i t h  

t h e  equipment and t h e  p rocesses  wh ich  have t o  be  v a l i d a t e d ,  as i s  

t h e  l a b o r a t o r y  manager i n  q u a l  i t y  c o n t r o l  w i t h  t h e  a n a l y t i c a l  

equipment and t e s t  methods. I n  o t h e r  words,  each o f  t h e s e  managers 

shou ld  be a c t i v e l y  i n v o l v e d  i n  v a l i d a t i o n  i n  h i s  own a rea .  
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OPTIMIZATION AND VALIDATION 1033 

O p t i m i z a t i o n  and Val i d a t i o n  i n  Development Phase (1  ) 

When development reaches t h e  s tage where d rug  p roduc ts  a r e  

produced f o r  c l  i n i c a l  t r i a l s  , then  compl i ance  w i t h  GMP r e g u l a t i o n s  

i s  r e q u i r e d .  Fo r  example, t h e  d rug  p r o d u c t  must be produced i n  a 

q u a l i f i e d  f a c i l i t y  u s i n g  equipment which has been q u a l i f i e d ,  and 

processes must be v a l i d a t e d .  T h i s  means t h a t  t h e  development 

phase has been f i n i s h e d ,  t h e  manu fac tu r ing  processes f o r  c l i n i c a l  

t r i a l s  have a1 ready been o p t i m i z e d ,  and procedures a r e  desc r ibed .  

Accord ing t o  a new d r a f t  g u i d e l i n e  prepared by t h e  FDA t h i s  y e a r ,  

d rug  p roduc ts  which a r e  produced f o r  c l i n i c a l  t r i a l s  have t o  be 

Val i d a t e d  ( 6 ) .  
The q u a l i t y  o f  d e s i g n  s h o u l d  be d e f i n e d  as e a r l y  as p o s s i b l e  

d u r i n g  t h e  development phase because changes f r o m  b a t c h  t o  b a t c h  

c o s t  t ime  and money. The ga ined  exper ience  f rom such changes a r e  

indeed t h e  r e s u l t s  o f  o p t i m i z a t i o n ,  b u t  cannot be d e f i n e d  as 

v a l i d a t i o n .  A c o n t i n o u s l y  changed process which has n o t  been 

l a i d  down cannot  be v a l i d a t e d .  

O b j e c t i v e s  o f  development a re  : 

- D e f i n i t i o n  o f  t h e  q u a l i t y  o f  des ign  

- S e t t i n g  s p e c i f i c a t i o n s  o f  s t a r t i n g  m a t e r i a l s  - n o t  on ly  

those  o f  t h e  pharmacopeia, which m o s t l y  a r e  n o t  q u i t e  

complete as f a r  as p h y s i c a l  parameters a r e  concerned 

- S e t t i n g  p roduc t  s p e c i f i c a t i o n  

- D e f i n i t i o n  o f  c r i t i c a l  parameters which have t o  be c o n t r o l -  
l e d  by I P C  

- O p t i m i z a t i o n  

- S c a l i n g  up and 

- T r a n s f e r  of  exper ience 

O b j e c t i v e s  f o r  o p t i m i z a t i o n  are 

- F i n d  t h e  cause o f  weak p o i n t s  o f  t h e  f o r m u l a t i o n  d u r i n g  

development which sometimes a r e  de tec ted  l a t e r  d u r i n g  

manufacture 
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10 34 LINGNAU 

- Improve qua l  i t y - a s p e c t s  

- Work o u t  t o l e r a n c e  l i m i t s  f o r  p rocess  pa ramete rs  

- Improve m a n u f a c t u r i n g  p rocedures  f o r  c o s t - s a v i n g  

Examples f o r  o p t i m i z a t i o n  a r e  t h e  f o l l o w i n g  pa ramete rs  

- F low p r o p e r t i e s  

- D i s s o l u t i o n  

- D i s i n t e g r a t i o n  

- Thermal s t a b i l i t y  

- F i l t e r a b i l i t y  

- P r e s e r v a t i o n  

- V i s c o s i t y  o f  s e m i s o l i d  p r e p a r a t i o n s  

- P a r t i c l e  s i z e  i n  suspens ions  

- P h y s i c a l  s t a b i l i t y  o f  emu ls ions  

- Pharmacok ine t i cs  as 

- B i o a v a i l a b i l i t y  and 
- Drug r e l e a s e  

R e s u l t s  o f  o p t i m i z a t i o n  s h o u l d  compr i se  

- Conf i r m a t i o n  o f  t h e  f o r m u l  a 

- D e c i s i o n  t o  s t a r t  m a n u f a c t u r e  o f  c l i n i c a l  t r i a l s  

- Description o f  manufacturing process fo r  clinical trials 

- B a s i s  f o r  v a l i d a t i o n  i n  deve lopment  phase 

S c a l i n g  up  can be d e f i n e d  as t h e  

- T r a n s f e r  o f  m a n u f a c t u r i n g  processes  f r o m  l a b o r a t o r y  t o  p i l o t  

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

change i m p o r t a n t  q u a l  i t y  a s p e c t s  

- O p t i m i z a t i o n  i n  p r o d u c t i o n  f o r  qua l  i t y  and economica l  reasons  

- V a l i d a t i o n  i n  p r o d u c t i o n  phase 
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OPTIMIZATION AND VALIDATION 1035 

The r e s u l t s  o f  a l l  deve lopment  s t u d i e s  - f o r  example t h e  use  

of  equ ipment ,  t h e  t o l e r a n c e s  o f  p h y s i c a l  parameters  i n  t h e  manufac- 
t u r i n g  process ,  d a t a  abou t  p h y s i c a l  and m i c r o b i o l o g i c a l  s t a b i l i t y ,  

and t h e  approved s p e c i f i c a t i o n s  o f  s t a r t i n g  m a t e r i a l s  b e i n g  

summarized i n  a r e p o r t  - can o n l y  be a s u b s t i t u t e  f o r  a v a l i d a t i o n  

r e p o r t  i f  t e s t i n g  i s  n o t  done a c c o r d i n g  t o  a Val i d a t i o n  p r o t o c o l .  

A t  any r a t e  such an o p t i m i z a t i o n  r e p o r t  can be o f  s p e c i a l  v a l u e  

when s c a l i n g  up  and v a l i d a t i o n  i n  t h e  p r o d u c t i o n  f a c i l i t y  a r e  t o  be 

compl e t e d  . 
A process  can be v a l i d a t e d  p r o s p e c t i v e l l y  if a s u f f i c i e n t  

number o f  c l i n i c a l  t r i a l  ba tches  a r e  manu fac tu red  a c c o r d i n g  t o  an 

approved p rocedure .  The r e s u l t s  o f  t h i s  v a l i d a t i o n  as w e l l  as  t h e  

Know-how g a i n e d  d u r i n g  o p t i m i z a t i o n  p r o v i d e  t h e  b a s i s  f o r  t h e  

Val i d a t i o n  o f  p r o d u c t i o n  c o n d i t i o n s  ( F i g .  1 ) .  

Requirements f o r  Process  V a l i d a t i o n  

Thorough s p e c i a l i s t  knowledge, e x p e r i e n c e ,  an i n t e r e s t  i n  t h e  

q u a l i t y  o f  t h e  p r o d u c t  b e i n g  made and a c e r t a i n  amount o f  

s c i e n t i f i c  en thus iasm a r e  t h e  v i t a l  c h a r a c t e r i s t i c s  o f  t h e  

team-members. The team s h o u l d  c a l l  on s p e c i a l i s t s  t o  a s s i s t  w i t h  

o t h e r  s p e c i f i c  q u e s t i o n s .  

Equipment o r  p l a n t  canno t  be i n s p e c t e d / q u a l i f i e d  if, f o r  ex -  

ample, t o o  l i t t l e  t h o u g h t  has been g i v e n  t o  t h e  equ ipment  s p e c i f i -  

c a t i o n ,  t h e  p o i n t s  t o  be t e s t e d  o r  t h e  t e s t  c r i t e r i a ,  o r  if t h e s e  

a r e  i n c o m p l e t e  o r  even n o n - e x i s t e n t .  In t h e  same way a process  

canno t  be v a l i d a t e d  i f  i t  has n o t  been d e s c r i b e d ,  o r  i f  t h e  

d e s c r i p t i o n  i s  i n c o m p l e t e ,  o r  i f  t h e  equipment wh ich  i s  t o  be used 

i s  n o t  qua1 i f i e d .  Process  v a l i d a t i o n  thus  depends on o p t i m i z e d  

processes  and c o r r e s p o n d i n g  m a n u f a c t u r i n g  and t e s t i n g  s p e c i f i -  

c a t i o n s .  But  o p t i m i z a t i o n  i s  n o t  t h e  same as v a l i d a t i o n !  

I t  i s  n o t  s u f f i c i e n t  t o  p roduce o p e r a t i n g  i n s t r u c t i o n s  and 

o p e r a t i n g  and t e s t i n g  s p e c i f i c a t i o n s ;  s t a f f  must a l s o  have an 

o p p o r t u n i t y  t o  become f a m i l i a r  w i t h  t h e  new mach ine ry  o r  a new 

p rocess .  T h i s  a p p l i e s  n o t  o n l y  t o  p r o d u c t i o n  s t a f f  b u t  a l s o  t o  
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1036 LINGNAU 

OPTIMISATION AND VALIDATION IN DEVELOPMENT PHASE 

Determination of 
- Product profile 
- Specifications for starting materials 
- Test methods for starting materials and drug product 
- Manufacturing process (draft) 
- Critical steps 

Optimisation 
- Process parameters 
- Tolerance limits 
- Preservation 
Manufacturing process for C1 inical Trials/ 
Val i dati on devel opment phase 
- Val idation protocol (prospective) 
- Validation results (Equipment, IPC, 

- Validation report 
stability, quality testing) 

Scal ing up 
- Equipment 
- Process 

Optimi sati on 

Manufacturing Process for Production 
- Validation on the basis of results o f  the 

- Val idation protocol (prospective) 
- Validation data 

development phase 

- Calibration of measuring devices 
- Qua1 ification of (premises and) equipment 
- Results of IPC 
- Results of quality testing 

- Validation report 

FIGURE 1 

O p t i m i s a t i o n  and V a l  i d a t i o n  i n  Development Phase 
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OPTIMIZATION AND VALIDATION 1037 

maintenance and qual  i t y  c o n t r o l  personnel .  Qua1 i f i e d  s t a f f ,  i .e. 
personnel  p r o p e r l y  t r a i n e d  and f a m i l i a r  w i t h  t h e  j o b ,  a r e  a 

p r e r e q u i s i t e  f o r  o r  a p a r t  o f  v a l i d a t i o n .  

Where new premises a r e  c o n s t r u c t e d  o r  new equipment i s  b rough t  

i n ,  i n s t a l l a t i o n  qual  i f i c a t i o n  and c a l i b r a t i o n  of  t h e  measuring 

dev i ces  must precede o p e r a t i o n a l  q u a l i f i c a t i o n ,  which i n  t u r n  

must precede process v a l i d a t i o n  o f ,  f o r  example, an a s e p t i c  fill- 

i n g ,  a c l e a n i n g  o r  a manu fac tu r ing  process. 

P r e p a r a t i o n  f o r  Q u a l i f i c a t i o n  and V a l i d a t i o n  A c t i v i t i e s  

A1 though, acco rd ing  t o  o p e r a t i n g  r e g u l a t i o n s ,  a l l  manufactur ing 

processes i n c l u d i n g  equipment have t o  be v a l i d a t e d ,  p r i o r i t i e s  

have t o  be e s t a b l i s h e d .  As a r u l e ,  manufac tu r ing  p r o c e s s e s  f o r  

produc ts  which have a l r e a d y  been on t h e  market  f o r  some t ime  can 
be v a l i d a t e d  r e t r o s p e c t i v e l y ,  w h i l s t  new p roduc ts  shou ld  be 

v a l i d a t e d  p r o s p e c t i v e l y .  I n  genera l  Val i d a t i o n  o f  t h e  manufacture 

o f  p a r e n t e r a l  d rug  p roduc ts  has a h i g h e r  p r i o r i t y  t han  those o f  

n o n - s t e r i l e  o r a l  dose forms, f o r  example, and v a l i d a t i o n  must thus 
be c a r r i e d  o u t  p r o s p e c t i v e l y .  

Pol i c y  and O r g a n i z a t i o n  o f  Val i d a t i o n  ( 5 )  

What f o l l o w s  i s  a d e s c r i p t i o n  o f  t h e  v a l i d a t i o n  p o l i c y  i n  ou r  

Hea l th  Care S e c t o r ,  i n c l u d i n g  t h e  o r g a n i z a t i o n a l  se t -up  and t h e  

way v a l i d a t i o n  i s  c a r r i e d  o u t .  T h i s  means t h a t  t h e  d e s c r i p t i o n  

a p p l i e s  t o  j u s t  one pharmaceut ica l  manu fac tu re r  and n o t  t o  t h e  

West German Pharmaceut ica l  I n d u s t r y  as a whole. 

Some seven yea rs  ago o u r  Q u a l i t y  Assurance Committee which 

c o n s i s t s  o f  t h e  heads o f  p r o d u c t i o n ,  q u a l i t y  assurance, e n g i -  
nee r ing ,  pharmaceut ica l  technology and t h e  GMP s e c t i o n  c r e a t e d  

a v a l i d a t i o n  s t e e r i n g  committee. The l a t t e r  a l s o  c o n s i s t s  of  

r e p r e s e n t a t i v e s  f rom t h e  above departments and r e p o r t s  t o  t h e  

QA Committee ( F i g  2 ) .  
The v a l i d a t i o n  commit tee 's  f i r s t  t ask  was t o  draw up 

s p e c i f i c a t i o n s  f o r  t h e  Val i d a t i o n  p o l  i c y  and f o r  t h e  o r g a n i z a t i o n  
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1038 

. . . . .  " " '  . . . . .  . . . . .  . . . . .  . . . . .  

0 rg a n i za t i o n of Va I i d a t i o n 

I . : !  I[Coordinato;l . . . .  . 

LINGNAU 

Ouality Assurance Commitee 
(Heads of Quality ControllQuality Assurance, 

Production, Pharmaceutical Technology, 
Engineering and GMP Section) 

FIGURE 2 
O r g a n i z a t i o n  o f  Val i d a t i o n  

of  t h e  Val i d a t i o n  procedure.  The commi t tee ' s  r o u t i n e  t a s k s  includ,e 

ensu r ing  t h a t  t h e  v a l i d a t i o n  p o l i c y  i s  observed, d i s c u s s i n g  new 

developments i n  t h i s  f i e l d  and sugges t ing  p r i o r i t i e s  f o r  prospec- 

t i v e  and r e t r o s p e c t i v e  Val i d a t i o n .  

r e s p o n s i b i l i t y  f o r  c a r r y i n g  o u t  Val i d a t i o n  which was e x p r e s s l y  

g i v e n  t o  t h e  v a r i o u s  departments,  t h e  p l a n t s  and l a b o r a t o r i e s  

concerned and n o t  t o  a c o r p o r a t e  Val i d a t i o n  group. Another  

new f e a t u r e  was t h a t  r e s p o n s i b i l i t y  was t o  r e s i d e  n o t  w i t h  q u a l i t y  

assurance a l o n e  b u t  w i t h  t h e  team as a whole. The a c t i v i t i e s  o f  

t he  GMP s e c t i o n  which c o o r d i n a t e s  a l l  v a l i d a t i o n  work i n  produc-  

t i o n  were d e f i n e d  and t h e  need f o r  t h i s  s e c t i o n  t o  be p r o v i d e d  
w i t h  i n f o r m a t i o n  was emphasized. 

One i m p o r t a n t  d e c i s i o n  made by t h i s  committee concerned 

D
ru

g 
D

ev
el

op
m

en
t a

nd
 I

nd
us

tr
ia

l P
ha

rm
ac

y 
D

ow
nl

oa
de

d 
fr

om
 in

fo
rm

ah
ea

lth
ca

re
.c

om
 b

y 
B

ib
lio

te
ca

 A
lb

er
to

 M
al

lia
ni

 o
n 

01
/2

6/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



OPTIMIZATION AND VALIDATION 1039 

01.1 a I I f  I c a t io n Flows he e t 

Specillcalms Measu,,ng Cneck - lost 

mJ Documenlation 

Operational 

Oualilration Protocol 

Qualll+alon accordtng 
lo Tesl Schedule 

I Results. Documenlalm 

FIGURE 3 

Qua1 i f i c a t i o n  F lowshee t  

The V a l  i d a t i o n  Procedure  

The f o l l o w i n g  f l o w c h a r t s  show t h e  v a r i o u s  s t e p s  i n v o l v e d  i n  

q u a l i f y i n g  equ ipment  o r  v a l i d a t i n g  processes  ( F i g .  3 , 4 ) .  

a new p r o j e c t  w h i l e  i t  i s  s t i l l  a t  t h e  p l a n n i n g  s t a g e  and t h u s  

has t i m e  t o  d e c i d e  on d a t e s  and p r o t o c o l s  f o r  q u a l i f i c a t i o n  and 

v a l i d a t i o n .  A v a l i d a t i o n  team i s  nominated ,  t h e  scope o f  t h e  

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

c o n j u n c t i o n  w i t h  t h e  v a l i d a t i o n  team draws up q u a l i f i c a t i o n  and 

The v a l i d a t i o n  c o o r d i n a t o r  o f  t h e  GMP s e c t i o n  i s  i n f o r m e d  o f  D
ru

g 
D

ev
el

op
m

en
t a

nd
 I

nd
us

tr
ia

l P
ha

rm
ac

y 
D

ow
nl

oa
de

d 
fr

om
 in

fo
rm

ah
ea

lth
ca

re
.c

om
 b

y 
B

ib
lio

te
ca

 A
lb

er
to

 M
al

lia
ni

 o
n 

01
/2

6/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



1040  LINGNAU 

I Volidarion Protocol Approval I 

I Vatidation Execution I 
. 

(Certiltcatton) 
I--- 

F I G U R E  4 

P r o s p e c t i v e  Process  Val i d a t i o n  

V a l  i d a t i o n  p r o t o c o l s  wbiLI1 a r e  t h e n  d i s c u r s e j ,  supp lemc i thx  or 

c o r r e c t e d  and f i n a l l y  approved  by t h e  team members. 

Qua1 i f i c a t i o n  arld V a l  i d a t i o n  p r o t o c o l s  ? r e  n m b e r e d  

s y s t e m a t i c a l l y  and each c o n s i s t s  o f  a t i t l e  page, a page l i s t i n g  

d a t e s ,  a page l i s t i n g  t h e  p o i n t s  t o  be  t e s t e d  t o g e t h e r  w i t h  t h e  

t e s t  methods, t h e  f r e q u e n c y  and s p e c i f i e d  v a l u e s  o r  t o l e r a n c e  

l i m i t s  ( F i g .  5 )  p l u s  append ices  such as r e p o r t  fo rms and 

d raw ings .  The t i t l e  page ( F i g .  6 )  c o n t a i n s  a d e s c r i p t i o n  o f  

t h e  equipment o r  p rocess ,  t h e  name o f  members i n  t h e  v a l i d a t i o n  

team, t h e  t y p e  o f  v a l i d a t i o n  b e i n g  c a r r i e d  o u t  ( p r o s p e c t i v e ,  

r e t r o s p e c t i v e )  and t h e  reason  f o r  v a l i d a t i o n .  
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OPTIMIZATION AND VALIDATION 1041 

Va I i da t i o n Pro toco I 

Appendices 

Action Plan 
Dates 
Execution 

~ 

Validation Protocol/ 
Title Page 
Responsibilities 
Description 
Dale 
Approvals r 

FIGURE 5 

Val i d a t i o n  P r o t o c o l  ( a )  

The a c t u a l  qua1 i f i c a t i o n  o r  Val i d a t i o n  p r o t o c o l  comprises a 

l i s t  o f  t h e  p o i n t s  t o  be t e s t e d .  These must be s e l e c t e d  s p e c i f i c -  

a l l y  e i t h e r  f o r  t h e  equipment o r  f o r  t h e  p r o d u c t  and process 

i n v o l v e d  and must p a r t i c u l a r l y  t a k e  i n t o  account  t h e  c r i t i c a l  

process parameters.  The c o m p i l a t i o n  o f  a l i s t  which i s  as complete 

as p o s s i b l e  and t h e  s e l e c t i o n  o f  t h e  c o r r e c t  t e s t  methods w i t h  a 

smal l  s tandard  d e v i a t i o n  w i l l  determine t h e  success o f  f a i l u r e  of 

a v a l i d a t i o n  procedure.  I t  i s  wor th g i v i n g  a good deal  of  t hough t  
t o  t h e  t e s t  p o i n t s .  

e n t i r e  p r o t o c o l  a c c o r d i n g  t o  which they  c a r r y  o u t  t h e i r  t e s t s ,  

p r e f e r a b l y  on schedule.  

A l l  departments i n v o l v e d  i n  t e s t i n g  r e c e i v e  a copy of  t h e  
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1042 

Validation protocol 

LINGNAU 

Type 01 vahdalion 
( ) prospeclive ( ) new process/ 

Reason lor validallon 

equlomenl 

( ) relrospecllvc ( ) modified process/ 
modrlred or 
repaired equipment 

Description 01 equlpmenl /process 

Validation team Produclion 
Pharm Technology 
Oualiiy Control 
Engineering 

For distrlbulion lo: Valldalion learn 
Departments which carry out tests 
G M P  seclions 

List ol measuring points 
Report forms 
Drawings 

Appendlces : 

Signatures: 

FIGURE 6 

Val i d a t i o n  P r o t o c o l  ( b )  

Test Resul t s  

The r e s u l t s  o f  t h e  i n d i v i d u a l  t e s t s  a r e  sen t  t o  t h e  head of  
q u a l i f i c a t i o n  / v a l i d a t i o n  and t o  t h e  c o o r d i n a t i n g  o f f i c e  which 

i s  a l s o  r e s p o n s i b l e  f o r  m o n i t o r i n g  t h e  schedule. 

o f  v a l i d a t i o n  and t h e  c o o r d i n a t i n g  o f f i c e  have t o  produce a 

summary i n  t h e  f o r m  of a f i n a l  q u a l i f i c a t i o n  / v a l i d a t i o n  r e p o r t  

which i s  t h e n  submi t ted  t o  t h e  team f o r  app rova l .  A c o n c l u d i n g  

r e p o r t  must be w r i t t e n  f o r  e v e r y  o b j e c t  which has t o  be q u a l i f i e d  

and f o r  eve ry  process which has t o  be v a l i d a t e d  and i s  f i l e d  

i n t e r n a l  t o g e t h e r  w i t h  t h e  co r respond ing  t e s t  p r o t o c o l  and a1 1 

Once t h e  r e s u l t s  have been submi t ted  and eva lua ted ,  t h e  head D
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OPTIMIZATION AND VALIDATION 1043 

Critical Path Analysis of Qualification/Valldation In 8 Parenteral-Plant 

Supplies 

Technical 

equipment 

Premises 

Ventilation 

Personnel 

training 

F I G U R E  7 

C r i t i c a l  Pa th  A n a l y s i s  o f  Q u a l i f i c a t i o n  / V a l i d a t i o n  i n  a 

P a r e n t e r a l  - P l a n t  

r e s u l t s .  Where necessary ,  a summary o f  a l l  t h e  t e s t s  c a r r i e d  o u t  

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

r e g i s t r a t i o n  purposes  f o r  t h e  H e a l t h  A u t h o r i t y .  

V a l i d a t i o n  A c t i v i t i e s  i n  a New P l a n t  

A c r i t i c a l  p a t h  d iag ram ( F i g .  7 )  has been used f o r  m a j o r  

p r o j e c t s ,  p a r t i c u l a r l y  i n  s t e r i l e  a r e a s ,  so t h a t  t h e  i n t e r a c t i o n s  

between t h e  i n d i v i d u a l  s t a g e s  can be  t a k e n  i n t o  a c c o u n t  more 

e f f e c t i v e l y .  
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1044 LINGNAU 

MANUFACTURE OF TABLETS FROM F IU ID IZE D BED GRANULATES/ 
PROCESS VALIDATION 

Basic requirements: SOP’S available, personnel trained 

1. Installation Qualification o f  Equipment and 
Cal i brat i on of Measuring Devi ces 

2. Operational Qual ification of Fluidized Bed Granulator/ 
Chec k-po i n t s 
- Temperature and Quantity of air 
- Spraying-rate and -pressure 
- Temperature of product and outgoing air 

- Humidity 
- Weight per volume 
- Actual and percentage of theoretical yield 

4. Container rotating machine 
- Revolutions per minute 
- Mixing-time 

3. Granulate 

5. Tablet press 
- Pressure 
- Number o f  tablets/hour 

- In process Control 
6. Non-lacquered tablets 

- Weight of single tablets 
- Thickness 
- Friability 
- Hardness 
- Disintegration 

including microbial purity 

- Actual and percentage of theoretical yield 
- Qual i ty testing according to speci f i cat i on 

7. Cleaning o f  Equipment according to SOP 
Testing o f  simulated product (Maize starch) for 
effectiveness o f  cleaning. Samples are drawn from 
different points of the fluidized bed granulator 
and from tablet press to test for absence/presence 
of the product made before. 

FIGURE 8 

Manufacture of Tablets from Fluidized Bed Granulates / Process 
Val idation 
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CONTROLLED RELEASE DRUG DELIVERY SYSTEM 1145 

Microscopic examination of these three different types of 

indomethacin powders indicated that there were tremendous differences 

in particle size distributions (Figure 1). Figure lb showed that the 

majority of the particles prepared via a high throughput micronization 

process were below 10 p.  However, a few larger particles ( 2 0  - 80 p) 

were also found in the sample. Indomethacin powder micronized via a 

low throughput process exhibited a very uniform particle size 

distribution (Figure lc). Particles were below ten microns on 

average, Further examination of data presented in Table 3 revealed 

the fact that batch 4 (Formulation 111), which utilized low throughput 

micronized powder, gave a higher yield of pellets (98.2%) and a higher 

assay of indomethacin content of the finished pellets (33.1%) than 

batch 3 (Formulation 11) (high throughput micronization process). 

These results seem to indicate that the distribution of particle sizes 

within a sample of indomethacin powder may affect the yield from this 

layering process. 

To substantiate this hypothesis, the particle size distributions 

of the three different types of indomethacin powders tested were 

examined using a laser scanning analyzer.i 

Table 4. As expected, indomethacin powder micronized via a high 

throughput process (used to prepare batch 3) showed a particle size 

distribution ranging from 2 to 7 5  microns. However, 31% of the total 

amount of the particles were larger than ten microns. On the other 

hand, indomethacin powders, micronized via a low throughput process 

(used to prepare batch 4; Formulation 111) exhibited a very narrow 

particle size distribution of indomethacin ranging from one to 

thirteen microns. Since the two batches of IS pellets prepared from 

the micronized drug samples were manufactured using similar processing 

Data are presented in 
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1046 LINGNAU 

and documented approach i s  adopted ,  t h e n  v a l i d a t i o n  can n o t  o n l y  

make a v a l u a b l e  c o n t r i b u t i o n  t o  q u a l i t y  assu rance  b u t  can a l s o  be 

procedure. an economical 

Ret rospec  

c o n s i d e r e d  i n 

i n p u t  i s  r e q u  

i v e  v a l i d a t i o n  and v a l i d a t i o n  t r a n s f e r  can a l s o  b e  

t h e  same l i g h t .  I n  such cases an  o r g a n i z a t i o n a l  

r e d  t o  c o m p i l e  p l a n t  and l a b o r a t o r y  d a t a  f r o m  a 

l a r g e  number of  ba tches  o f  t h e  same p r o d u c t .  

f i e d  by a c l e a r  and s u c c i n c t  r e g i s t r a t i o n  document s t a t i n g  t h e  

n a t u r e ,  e x t e n t  and r e s u l t  o f  t h e  Val i d a t i o n  p rocedure .  

I f e e l  t h a t  t h e  a u t h o r i t i e s ' n e e d  f o r  i n f o r m a t i o n  can be s a t i s -  

I n  c o n c l u s i o n  i t  must be s a i d  t h a t  o u r  e x p e r i e n c e  has shown 

t h a t  p r e f e r e n c e  s h o u l d  a lways  be  g i v e n  t o  a w e l l - o r g a n i z e d  v a l i -  

d a t i o n  p rocedure  c a r r i e d  o u t  by a team r a t h e r  t h a n  t o  an uncoor -  

d i n a t e d  t e s t i n g  o f  i n d i v i d u a l  pa ramete rs  wh ich  i s  n o t  based on a 

w r i t t e n  p l a n .  
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