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ABSTRACTS 

I n  May 1987 t h e  U n i t e d  S t a t e s  Food and Drug A d m i n i s t r a t i o n  

p u b l i s h e d  t h e  f i n a l  v e r s i o n  o f  a g u i d e l i n e  f o r  p rocess  v a l i d a t i o n  

f o r  pha rmaceu t i ca l  m a n u f a c t u r i n g .  The document i n c o r p o r a t e d  t h e  

comments f r o m  t h e  pharmaceu t i ca l  i n d u s t r y  g a t h e r e d  a f t e r  t h e  

p u b l i c a t i o n  o f  t h r e e  d r a f t  v e r s i o n s  i n  1983, 1984 and 1986. 

v a l i d a t i o n  as w e l l  as te rms  such as "worse case"  and " i n s t a l l a t i o n  

qua l  i f i c a t i o n " .  

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

The s tages  of p rocess  Val i d a t i o n  w i l l  be d i s c u s s e d  i n c l u d i n g  

t h e  w r i t t e n  p l a n  ( p r o t o c o l ) :  r e c o r d s  t o  be m a i n t a i n e d ;  s u i t a b i l i t y  

of  raw m a t e r i a l s ;  equipment per fo rmance q u a l  i f i c a t i o n ;  t h e  number 

of  runs  r e q u i r e d  ; and accep tance  c r i t e r i a .  

S p e c i f i c s  f o r  s o l i d  dosage fo rms w i l l  be p r e s e n t e d  a l o n g  w i t h  

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

a c c e p t a b l e  range 1 i m i  t s .  
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1120 EDWARDS 

Circumstances and requi rements f o r  r e v a l  i d a t i o n  w i l l  be 

d iscussed as w e l l  as t h e  v a l i d a t i o n  o f  c u r r e n t  f i n i s h e d  dosage 

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

INTRODUCTION 

I n  May 1987 t h e  U n i t e d  S t a t e s  Food and Drug A d m i n i s t r a t i o n  
pub l i shed  t h e  f i n a l  v e r s i o n  o f  a q u i d e l i n e  f o r  process v a l i d a t i o n  

f o r  pharmaceut ica l  manufactur ing.  The document i n c o r p o r a t e d  t h e  

comments f rom t h e  pharmaceut ica l  i n d u s t r y  ga the red  a f t e r  t h e  

p u b l i c a t i o n  o f  t h r e e  d r a f t  v e r s i o n s  i n  1983, 1984 and 1986. 

v a l i d a t i o n  as w e l l  as terms such as "worse case" and " i n s t a l l a t i o n  

q u a l i f i c a t i o n . "  The s tages o f  process v a l i d a t i o n  w i l l  be d i s -  

cussed i n c l u d i n g  t h e  w r i t t e n  p l a n  ( p r o t o c o l ) ;  reco rds  t o  be 

mainta ined;  s u i t a b i l i t y  o f  raw m a t e r i a l s ;  equipment performance 

qua1 i f i c a t i o n ;  t h e  number o f  runs  requ i red ;  and acceptance 

c r i t e r i a .  S p e c i f i c s  f o r  s o l i d  dosage forms w i l l  be presented a long  

w i t h  d e t a i l s  on ba tch  r e c o r d  i n s t r u c t i o n s  and es tab l i shmen t  of 

accep tab le  range 1 i m i  t s .  Circumstances and requi rements f o r  

r e v a l i d a t i o n  w i l l  be d iscussed as w e l l  as t h e  v a l i d a t i o n  o f  c u r r e n t  

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

The p r e s e n t a t i o n  w i l l  cove r  t h e  c u r r e n t  d e f i n i t i o n  of process 

Val i d a t i o n  

The concept o f  v a l i d a t i o n ,  i n  connec t ion  w i t h  t h e  manufac- 

t u r i n g  o f  drug p roduc ts ,  became prominent  about  10 yea rs  ago. 

T h i s  was when t h e  U n i t e d  S ta tes  Food and Drug A d m i n i s t r a t i o n  

r e v i s e d  t h e  r e g u l a t i o n s  which c o n t r o l  t h e  manufacture o f  phar-  

maceut ica l  p roduc ts .  These a r e  known as t h e  c u r r e n t  good manufac- 

t u r i n g  p r a t i c e  r e g u l a t i o n s ,  commonly r e f e r r e d  t o  as t h e  

<<GMP'S > >  o r  t h e  CGMPS. 

I n  1978 t h e  word < <  VALIDATION>> appeared f o r  t h e  f i r s t  

t ime  i n  severa l  s p e c i f i c  s e c t i o n s  o f  t h e  GMP r e g u l a t i o n s .  

A1 though t h e  Good Manu fac tu r ing  P r a c t i c e  r e g u l a t i o n s  con ta ined  a 
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V A L I D A T I O N  OF SOLID D O S A G E  FORMS-FDA 1121 

s e c t i o n  t i t l e d  d e f i n i t i o n s ,  t h e  word v a l i d a t i o n  was n o t  one o f  

t hose  te rms t h a t  was d e f i n e d .  

The f i r s t  w r i t t e n  d e f i n i t i o n  f o r  t h e  word <<VALIDATION > >  

was i n  an i n t e r n a l  FDA document c a l l e d  a comp l iance  program. 

T h i s  i s  a t y p e  o f  s t a n d a r d  o p e r a t i n g  p rocedure  f o r  t h e  FDA. Tha t  

f i r s t  FDA d e f i n i t i o n  o f  Val i d a t i o n  was s i m p l e  and uncomp l i ca ted :  

"A  v a l i d a t e d  m a n u f a c t u r i n g  process  i s  one wh ich  has been p roved  

t o  do what i s  p u r p o r t s  ( o r  i n t e n d s )  t o  do " .  

I n  t h e  i n t e r v e n i n g  n i n e  y e a r s ,  t h i s  b a s i c  d e f i n i t i o n  o f  

v a l i d a t i o n  has been r e v i s e d ,  r e f i n e d  and expanded i n t o  t h i s  

v e r s i o n  wh ich  now appears i n  t h e  c u r r e n t  FDA v a l i d a t i o n  g u i d e l i n e :  

"Process Val i d a t i o n  i s  e s t a b l i s h i n g  documented ev idence  wh ich  

p r o v i d e s  a h i g h  degree o f  assurance t h a t  a s p e c i f i c  p rocess  w i l l  

c o n s i s t e n t l y  p roduce a p r o d u c t  mee t ing  i t s  p re -de te rm ined  s p e c i -  

f i c a t i o n s  and qua1 i t y  c h a r a c t e r i s t i c s " .  

A l o o k  a t  t h i s  l a t e s t  d e f i n i t i o n  shows how i t  d i f f e r s  f r o m  

t h e  e a r l i e r  v e r s i o n .  The word < <  MANUFACTURING > >  was removed 

and t h e  o r d e r  o f  t h e  words reve rsed .  The ph rase  v a l i d a t e d  manufac- 

t u r i n g  process  now became < <  PROCESS VALIDATION > > .  T h i s  d e f i n i -  

t i o n  has t h r e e  m a j o r  a s p e c t s .  F i r s t ,  i t  has t o  be documented 

ev idence  t h a t  i s ,  i n  w r i t t e n  form. Second ly ,  i t  must p r o v i d e  a 

<<HIGH DEGREE OF ASSURANCE>> t h a t  t h e  p rocess  w i l l  work p r o p e r l y -  

n o t i c e  t h a t  t h i s  does a l l o w  some f l e x i b i l i t y .  I t  does n o t  say  

t h a t  you  must a b s o l u t e l y  p r o v i d e  assu rance  t h a t  t h e  p rocess  w i l l  

work p r o p e r l y .  I t  says a h i g h  degree o f  assurance.  The d e f i n i t i o n  

c o n t i n u e s  w i t h  a r e f e r e n c e  t o  a s p e c i f i c  p rocess  t h a t  w i l l  ( and  

h e r e  i s  a n o t h e r  i m p o r t a n t  word)  < <  CONSISTENTLY > >  produce 

p r o d u c t s  wh ich  meet t h e  s F e c i f i c a t i o n s .  One o t h e r  i n t e r e s t i n g  

P o i n t  i s  t h a t  FDA o f f e r s  t h i s  as <<ONE DEFINITION > >  o f  

v a l i d a i t o n .  They do n o t  say t h a t  t h i s  i s  t h e  o n l y  d e f i n i t i o n .  

Now t h a t  we have d e f i n e d  t h e  t e r m  v a l i d a t i o n ,  we must go on 

t o  b r i e f l y  d e f i n e  t h e  te rm <<GUIDELINE>>.  Then we w i l l  j o i n  t h e  

two words t o g e t h e r  t o  a r r i v e  a t  o u r  s u b j e c t ,  t h e  FDA v a l i d a t i o n  

g u i d e l i n e .  G u i d e l i n e s  a r e  addressed i n  a s e c t i o n  o f  t h e  USA 
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1122 EDWARDS 

Federal  Regu la t i ons .  There a r e  some genera l  e lements t h a t  app ly  

t o  a l l  FDA g u i d e l i n e s .  F i r s t ,  t hey  a r e  n o t  l e g a l  requi rements.  

Gu ide l i nes  a r e  t h e  formal  p o s i t i o n  on what p r a c t i c e s  a r e  ac- 

c e p t a b l e  t o  t h e  Food and Drug A d m i n i s t r a t i o n .  We shou ld  a l s o  n o t e  

t h a t  t h e  Drug Manufactur ing I n d u s t r y  i s  n o t  r e q u i r e d  t o  f o l l o w  

these g u i d e l i n e s .  T h i s  i s  what makes g u i d e l i n e s  d i f f e r e n t  f rom 

r e g u l  a t  i ons . 

drugs and medical  dev i ces ,  t h e  concepts a r e  broad r a t h e r  than 

d e t a i l e d  and s p e c i f i c  as i n  some o t h e r  FDA G u i d e l i n e s .  By w r i t i n g  

genera l  requi rements,  FDA has g i v e n  d rug  manufacturers  s u f f i c i e n t  

freedom w i t h i n  these road o u t l i n e s  t o  t a i l o r  t h e  v a l i d a t i o n  t o  

t h e i r  own processes. T h i s  i s  c o n s i s t e n t  w i t h  t h e  p o l i c y  o f  t h e  

Food and Drug A d m i n i s t r a t i o n  t o  s e t  goa ls  f o r  drug manufacturers  

by communicating what needs t o  be done r a t h e r  than  t e l l i n g  them 

how t o  do i t .  

S.ince FDA wanted t h i s  v a l i d a t i o n  g u i d e l i n e  t o  app ly  t o  bo th  

There were seve ra l  c i rcumstances t h a t  l e t  t o  hav ing  FDA i s s u e  

t h i s  Val i d a t i o n  guide1 ine .  Whi le  t e s t i n g  o f  t h e  f i n i s h e d  p roduc t  

does p l a y  a ma jo r  r o l e  i n  a s s u r i n g  p r o d u c t  q u a l i t y ,  t e s t i n g  o f  

t h e  f i n i s h e d  p roduc t ,  by i t s e l f ,  does n o t  p r o v i d e  enough assurance 

F u r t h e r  n e a r l y  a l l  drug t e s t i n g  des t roys  t h e  p roduc t  be ing  t e s t e d  

and so must be l i m i t e d  t o  t e s t s  on smal l  p o r t i o n s  o f  t h e  l o t .  

However, these samples may n o t  r e p r e s e n t  t h e  n a t u r e  o f  t h e  e n t i r e  

l o t .  

These shortcomings have l e d  t o  a phrase t h a t  we hear  o f t e n ,  

b u t  i s  neve r the less  t r u e ,  t h a t  q u a l i t y  cannot be t e s t e d  i n t o  a 
p roduc t  b u t  must be b u i l t  i n  a long  t h e  way. FDA determined which 

c o n t r o l s  were c u r r e n t l y  used by some o f  t h e  more advanced phar-  
maceut ica l  companies and combined these a long  w i t h  some o t h e r  
requi rements i n t o  t h i s  General V a l i d a t i o n  G u i d e l i n e .  The d r a f t s  

of 1983, 1984 and 1986 were p u b l i s h e d  t o  a l l o w  r e v i e w  and comment 

by a l l  i n t e r e s t e d  persons. Wi th t h i s  feedback, t h e  document was 
r e f i n e d  and issued i n  f i n a l  f o r  i n  May 1987. Whi le  v a l u a b l e  

i n f o r m a t i o n  i s  p rov ided  i n  t h e  Val i d a t i o n  Guide1 i n e ,  we should 

keep i n  mind t h a t  i t  g i v e s  o n l y  minimum c o n s i d e r a t i o n s  f o r  a good 
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VALIDATION OF SOLID DOSAGE FORMS-FDA 1123 

Val i d a t i o n  program, j u s t  as t h e  c u r r e n t  Good Manufactur ing 

P r a c t i c e  r e g u l a t i o n s  a r e  a l s o  minimum requi rements.  
Tu rn ing  back t o  t h e  V a l i d a t i o n  G u i d e l i n e  i t s e l f ,  t h e  f i r s t  

requi rement  i s  t o  have a w r i t t e n  p l a n  o r  p r o t o c o l  which i t e m i z e s  

t h e  t e s t s  t o  be performed and t h e  da ta  t o  be c o l l e c t e d .  As t h e  

g u i d e l  i n e  def ines t h e  term:  The "Val  i d a i t o n  p r o t o c o l  'I i s  a w r i t t e n  

p l a n  s t a t i n g  how Val i d a t i o n  w i l l  be conducted, i n c l u d i n g  t e s t  

parameters,  p roduc t  c h a r a c t e r i s t i c s  , p r o d u c t i o n  equipment, and 

d e c i s i o n  p o i n t s  on what c o n s t i t u t e s  accep tab le  t e s t  r e s u l t s .  

I n  w r i t i n g  t h i s  p lan ,  ask y o u r s e l f ,  <<wha t  a r e  t h e  con- 

sequences i f  one aspect  o f  t h e  o p e r a t i o n  f a l l s  o u t s i d e  of  i t s  

range? >>. Then take  t h a t  aspect ,  combine i t  w i t h  o t h e r  s tages 

and l o o k  f o r  p o s s i b l e  i n t e r a c t i o n s .  Keep a w e l l  o rgan ized  s e t  

of v a l i d a t i o n  documents. A s  you proced, t h e r e  shou ld  be a conc ise  

summary of t h e  r e s u l t s  o f  t h e  s tudy,  n o t  o n l y  f o r  each phase b u t  

a l s o  f o r  t h e  o p e r a t i o n  as a whole. 

The raw da ta  which suppor t  t h e  conc lus ions  i n  t h e  summary do 

n o t  have t o  be f i l e d  w i t h  t h e  summary documents, b u t  should be 

r e a d i l y  a c c e s s i b l e .  F o r  example, if you rev iewed 50 ba tch  reco rds  

d u r i n g  t h e  v a l i d a t i o n  process, these shou ld  be i d e n t i f i e d  i n  such 

a way t h a t  they can r e a d i l y  be r e t r i e v e d  f rom t h e  f i l e s .  FDA w i l l  
l o o k  a t  a number o f  these documents t o  v e r i f y  t h a t  t h e  summary 

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

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

T iming o f  t h e  v a l i d a t i o n  i s  a f a c t o r  t h a t  w i l l  determine what 
t y p e  o f  i n f o r m a t i o n  can be gathered.  Whi le  t h e  t y p e  o f  f o rma l  

v a l i d a t i o n  program t h a t  we a r e  c o n s i d e r i n g  has been used f o r  

about l h  years,  many o f  t h e  d rug  p roduc ts  t h a t  must be v a l i d a t e d  

have e x i s t e d  f o r  a much l o n g e r  t ime. I t  i s  n o t  s u r p r i s i n g  t h a t  

" r e t r o s p e c t i v e  Val i d a t i o n "  i s  used most f r e q u e n t l y .  A s  d e f i n e d  

i n  t h e  g u i d e l  i n e  r e t r o s p e c t i v e  Val i d a t i o n  i s  : "Val i d a t i o n  o f  a 

process f o r  a p roduc t  a l r e a d y  i n  d i s t r i b u t i o n  based upon accu- 

mulated p r o d u c t i o n ,  t e s t i n g  and c o n t r o l  da ta " .  
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1124 EDWARDS 

I n i t i a l l y  some d r u g  m a n u f a c t u r e r s  h e l d  t h e  v i e w  t h a t  manufac- 

t u r i n g  a p r o d u c t  f o r  an ex tended t i m e  was e q u i v a l e n t  t o  v a l i d a t i o n .  

They a r e  t h e  peop le  who say ,<<we have been making t h i s  t a b l e t  

f o r  20 y e a r s  so  i t  must be ok > > .  W h i l e  t h e r e  may be c e r t a i n  

amount o f  t r u t h  i n  t h i s  i d e a ,  t h e y  may have j u s t  had l u c k  i n  

a v o i d i n g  prob lems.  You r e a l l y  need t o  be assu red  t h a t  each s t e p  i n  

t h e  process  w i l l  be  c o n s i s t e n t  a s  l o n g  as  t h e  d r u g  i s  manu fac tu red .  

I t  seems t o  me t h a t  r e t r o s p e c t i v e  v a l i d a t i o n  o f f e r s  A number o f  

advantages, t h e  main  one b e i n g  t h a t  t h e  raw d a t a  f o r  t h e  most 

p a r t  i s  a l r e a d y  p r e s e n t  i n  t h e  f o r m  o f  what can be c a l l e d  h i s -  

t o r i c a l  d a t a .  What must be done w i t h  t h i s  raw d a t a  however,  i s  
t h a t  i t  must be s o r t e d  and i t  must be w e l l  o r g a n i z e d .  R e t r o -  

s p e c t i v e  Val i d a t i o n  c a l l s  f o r  r e v i e w i n g  t h e  accumula ted  r e c o r d s  

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

s t a t i s t i c a l l y  a n a l y z i n g  any v a r i a n c e .  

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

W h i l e  r e t r o s p e c t i v e  Val i d a t i o n  can be done s u c c e s s f u l l y ,  

p r o d u c t i o n  o f  a new p r o d u c t  o f f e r s  t h e  g r e a t e s t  o p p o r t u n i t i e s  f o r  

comp le te  p rocess  c o n t r o l .  Then we can c o n s i d e r  " p r o s p e c t i v e  

v a l i d a t i o n " .  As d e f i n e d  i n  t h e  FDA gu ide1  i n e :  " p r o s p e c t i v e  

Val i d a t i o n  i s  Val i d a t i o n  conducted  p r i o r  t o  t h e  d i s t r i b u t i o n  o f  

e i t h e r  a new p r o d u c t ,  o r  p r o d u c t  made under  a r e v i s e d  manufac- 

t u r i n g  p rocess ,  where t h e  r e v i s i o n s  may a f f e c t  t h e  p r o d u c t ' s  

cha r a c  t e r  i s t i cs  I' . 
P r o s p e c t i v e  v a l i d a t i o n  i s  d i v i d e d  i n t o  two m a j o r  phases; 

equipment i n s t a l l a t i o n  qua l  i f i c a t i o n  and process  performance 

q u a l i f i c a t i o n .  Bo th  te rms a r e  d e f i n e d  i n  t h e  FDA g u i d e l i n e .  

" i n s t a l l a t i o n  qua l  i f i c a t i o d '  i s  e s t a b l i s h i n g  c o n f i d e n c e  t h a t  

p rocess  equipment and a n c i l l a r y  systems a r e  capab le  o f  con- 

s i s t e n t l y  o p e r a t i n g  w i t h i n  e s t a b l i s h e d  1 i m i t s  and t o l e r a n c e s .  

t i o n  equipment t o  ensu re  t h a t  i t  i s  capab le  o f  c o n s i s t e n t  ope r -  

a t i o n .  I f  you canno t  depend on t h e  p r o p e r  f u n c t i o n i n g  o f  t h e  

I t  does seem l o g i c a l  t o  b e g i n  w i t h  v a l i d a t i o n  o f  t h e  produc-  
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VALIDATION OF SOLID DOSAGE FORMS-FDA 1125 

equipment , you canno t  p roceed w i t h  Val i d a t i o n .  The gu ide1  i n e  

c a u t i o n s  t h a t  you  s h o u l d  be s u r e  t o  i n c l u d e  peop le  f r o m  v a r i o u s  

depar tments  i n  t h e s e  i n i t i a l  assessments such as  e n g i n e e r s  and 

qua1 i t y  assurance r e p r e s e n t a t i v e s  as w e l l  as p r o d u c t i o n  peop le .  

Once you d e c i d e  wh ich  p i e c e s  o f  equipment w i l l  be used, you can 

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

a f f e c t  t h e  p rocess  and p r o d u c t .  

FDA l o o k s  f o r  a c a l i b r a t i o n  r e c o r d  f o r  each s e p a r a t e  

a d j u s t a b l e  component on  a machine. F o r  example, an e x t r u d e r  f o r  

t a b l e t  g r a n u l a t i o n s  may have a speed c o n t r o l  o r  a t i m e r .  F o r  a 

speed c o n t r o l ,  we wou ld  e x p e c t  t h a t  someone a t  t h e  f i r m  wou ld  

measure t h e  a c t u a l  r e v o l u t i o n s  p e r  m i n u t e  o f  t h e  machine and 

w r i t e  down t h e  a c t u a l  speed compared t o  t h e  speed i n d i c a t e d  on 

an i n d e j  o r  d i a l .  Then, c a l i b r a t i o n  s h o u l d  be done and t h e  appro -  

p r i a t e  i n d e x  speed f i x e d  f o r  each e x t r u s i o n  o p e r a t i o n .  When such 

a c a l i b r a t i o n  o p e r a t i o n  i s  c a r r i e d  o u t ,  t h e  raw d a t a  o b t a i n e d  

when making t h e  measurements must be r e t a i n e d  and be a v a i l a b l e  

f o r  rev iew .  However, t h e  c e r t i f i c a t e  o f  c a l i b r a t i o n  o n l y  needs 

t o  have a r e f e r e n c e  t o  t h i s  c a l i b r a t i o n  p rocedure .  The same 

wou ld  a p p l y  t o  a t i m e r .  You wou ld  p e r f o r m  an independen t  t i m e  

s t u d y  and d e t e r m i n e  t h e  p r e c i s e  accu racy  o f  t h e  t i m e r  and l i s t  

any a p p r o p r i a t e  c o r r e c t i o n  f a c t o r s  on t h e  b a t c h  p r o d u c t  and 

c o n t r o l  r e c o r d .  

F o r  any p i e c e  o f  equipment you wou ld  a l s o  want t o  v e r i f y  t h e  
u t i l i t y  supp ly - -does  i t  have t h e  c o r r e c t  e l e c t r i c a l  v o l t a g e  and 

C u r r e n t  c a p a c i t y ?  perhaps a i r  p r e s s u r e  o f  h y d r a u l i c  p r e s s u r e  i s  

needed t o  e p a r a t e  a machine. W i l l  t h e r e  be a s u f f i c i e n t  s u p p l y  

if two o r  more machines a r e  connected  t o  t h e  same s u p p l y  l i n e s ?  

we once found  a p rob lem w i t h  equ ipment  r e q u i r i n g  steam f o r  i t s  

O p e r a t i o n .  When any one o f  t h r e e  p i e c e s  on  t h e  m a n i f o l d  was 

opera ted ,  t h e  steam p r e s s u r e  was s u f f i c i e n t .  B u t  when a l l  t h r e e  

were t u r n e d  on a t  t h e  same t i m e ,  t h e  p r e s s u r e  dropped be low a 

u s a b l e  l e v e l .  

T a b l e t  c o a t i n g  pans a r e  a n o t h e r  a rea  where you  may w i s h  t o  

m o n i t o r  t h e  t e m p e r a t u r e  o f  t h e  i ncoming  a i r  w i t h  a the rmocoup le  

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.



1126 EDWARDS 

o r  o t h e r  a p p r o p r i a t e  t e m p e r a t u r e  measur ing  d e v i c e .  You may need 

t o  know t h e  c o n s i s t e n c y  o f  t h e  t e m p e r a t u r e  a t  v a r i o u s  s tages  

d u r i n g  t h e  c o a t i n g  c y c l e .  L i k e w i s e ,  an a i r  f l o w m e t e r  wou ld  

d e t e r m i n e  t h e  o p t i m a l  f l o w  o f  a i r  needed f o r  t a b l e t  c o a t i n g .  F o r  

m i x e r s  and b l e n d e r s ,  t h e  speed o f  o p e r a t i o n  may be c r i t i a l  i f  y o u  

have d r u g  p r o d u c t s  t h a t  a r e  v e r y  p o t e n t  a t  l o w  dosage l e v e l s .  
You s h o u l d  e s t a b l i s h  a p p r o p r i a t e  c a l i b r a t i o n  l i m i t a t i o n s .  I f  y o u  

change t o  a d i f f e r e n t  t y p e  o f  b l e n d e r ,  t h e  p rocess  s h o u l d  be 

r e v a l  i d a t e d .  
What abou t  t h e  raw m a t e r i a l s  o r  components used f o r  t h e s e  

v a l i d a t i o n  r u n s ;  i n  g e n e r a l ,  you  s h o u l d  use t h e  a c t u a l  i n g r e d i e n t s  

t h a t  w i l l  be used i n  t h e  f i n i s h e d  t a b l e t .  You can p e r f o r m  y o u r  

t e s t  r u n  and if i t  does t u r n  o u t  t o  be s u c c e s s f u l ,  t h e  m a t e r i a l  
can be used f o r  r e g u l a r  p r o d u c t i o n .  Raw m a t e r i a l s  o r  components 

a r e  an i m p o r t a n t  a rea  o f  c o n s i d e r a t i o n  f o r  v a l i d a t i o n  o f  s o l i d  

dosage fo rms .  Some raw m a t e r i a l  a t t r i b u t e s  can be d i r e c t l y  r e l a t e d  

t o  a v a i l a b i l i t y  o f  t h e  d r u g  w i t h i n  t h e  human body. Be s u r e  t o  

de te rm ine  whether  y o u r  p r o d u c t s  c o n t a i n  raw m a t e r i a l s  t h a t  can 

a f f e c t  b i o a v a i l a b i l  i t y .  

F o r  a c t i v e  raw m a t e r i a l s ,  a l l  p h y s i c a l  a t t r i b u t e s  s h o u l d  be 

c h a r a c t e r i z e d .  As you  may know, m i c r o n i z i n g  of  an a c t i v e  i n g r e d i -  

e n t  can have a m a j o r  a f f e c t  on t h e  way i t  r e a c t s  once i t  e n t e r s  

t h e  human body. O t h e r  i m p o r t a n t  a s p e c t s  a r e  p a r t i c l e  s i z e  and 

b u l k  d e n s i t y .  V a r i a t i o n s  i n  t h e  c r y s t a l l i n e  s t r u c t u r e  o f  t h e  
subs tance can a l s o  a f f e c t  t h e  t a b l e t t i n g  p rocess  and, i n  some 

i n s t a n c e s ,  l e a d  t o  a v a r i a t i o n  i n  t a b l e t  hardness .  I f  any o f  y o u r  

i n g r e d i e n t s  a r e  a v a i l a b l e  i n  more t h a n  a s i n g l e  c r y s t a l l i n e  fo rm,  

s p e c i a l  c a r e  shou ld  be g i v e n  when s p e c i f y i n g  t h e  g rade  o f  t h a t  

m a t e r i a l  t h a t  you  r e q u i r e  f r o m  y o u r  s u p p l i e r s .  A l s o  be a l e r t  t o  

these  d i f f e r e n c e s  as you t e s t  samples o f  t h e  i ncoming  raw 

mate r i a 1 s . 
S t i l l  a n o t h e r  a rea  f o r  c a r e  and concern  i s  t h e  m i c r o b i o l o g i c a l  

c lean1  i n e s s  o f  each raw m a t e r i a l .  Some o f  t h e  i n g r e d i e n t s  commonly 
found i n  t a b l e t s  a r e  s u s c e p t i b l e  t o  m i c r o b i a l  c o n t a m i n a t i o n ,  

pnarmacopeia such as t h e  u n i t e d  s t a t e s  pharmacopeia ( U S P )  s p e c i f y  
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a p p r o p r i a t e  t e s t s  f o r  d e t e r m i n i n g  t h e  c l e a n l i n e s s  o f  t h e  raw 

m a t e r i a l .  

Raw m a t e r i a l  s u p p l i e s  p l a y  a m a j o r  r o l e  i n  a s s u r i n g  raw 

m a t e r i a l  q u a l i t y .  I f  l i k e  many companies you  use a v a r i e t y  o f  

raw m a t e r i a l  s u p p l i e r s ,  a r e  you  s u r e  t h a t  a l l  sources  s u p p l y  

m a t e r i a l  w i t h  t h e  same c h a r a c t e r i s t i c s ?  e x t e n s i v e  t e s t i n g ,  b o t h  

p h y s i c a l  and chemica l ,  s h o u l d  be done on m a t e r i a l  coming i n  f r o m  

any new s u p p l i e r ,  t o  ensu re  t h a t  t h e  m a t e r i a l  behaves e s s e n t i a l l y  

t h e  same as t h a t  i n g r e d i e n t  u t i l i z e d  d u r i n g  v a l i d a t i o n  o f  t h e  

manu fac tu r ing  p rocess .  The s a f e s t  approach, o f  cou rse ,  i s  t o  

r e v a l i d a t e  t h e  p rocedure  w i t h  any i n i t i a l  change i n  a raw 

m a t e r i a l  s u p p l i e r .  T h i s  i n  f a c t  i s  what  FDA suggests  i n  t h e  

Val i d a t i o n  Guide1 i n e .  

Once a m a t e r i a l  f r o m  a new raw m a t e r i a l  s u p p l i e r  has been 

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

be reques ted  f o r  a l l  subseqt lent  sh ipments  o f  t h a t  m a t e r i a l .  T h i s  

w i l l  h e l p  t o  i n s u r e  t h a t  t h e  p h y s i c a l  and chemica l  c h a r a c t e r i s t i c s  
w i l l  remain  e s s e n t i a l l y  t h e  same. T h i s  i s  p a r t i c u l a r l y  i m p o r t a n t  
as many s u p p l i e r s  i n  t u r n  purchase t h e  m a t e r i a l  e l sewhere  and 

t h e i r  sou rce  o f  s u p p l y  may v a r y .  However, as you a r e  t h e  one 

making t h e  t a b l e t ,  you must make s u r e  t h a t  t h e  m a t e r i a l s  a r e  

c o n s i s t e n t  f r o m  l o t  t o  l o t .  

As I see i t ,  t h e  v a l i d a t i o n  runs  d i f f e r  f r o m  t h e  o r d i n a r y  

runs  i n  t h a t  you w i l l  be p a y i n g  much c l o s e r  a t t e n t i o n  t o  e v e r y  

a s p e c t  o f  t h e  p rocess .  You w i l l  be t a k i n g  samples more f r e q u e n t l y ,  

and s u b j e c t i n g  t h e  samples t o  more i n t e n s i v e  a n a l y s i s  t h a n  you  

wou ld  o r d i n a r i l y .  You w i l l  be doub e -check ing  on t h e  c a l i b r a t i o n  

of  t h e  v a r i o u s  i n s t r u m e n t s  and t h e  o p e r a t i o n  of  each system 

i n t e r a c t i n g  as a whole.  I f  i t  i s  a new p i e c e  o f  equ ipment ,  you  

w i l l  want t o  p e r f o r m  t h e  i n s t a l l a t  on q u a l i f i c a t i o n  b e f o r e  t h e  

c a l i b r a t i o n ,  many t i m e s ,  a r e p r e s e n t a t i v e  f r o m  t h e  m a n u f a c t u r e r  

o r  s u p p l i e r  o f  t h e  equipment can be p r e s e n t  f o r  t h e  i n s t a l l a t i o n  

q u a l i f i c a t i o n .  They can be v e r y  u s e f u l  i f  t h e  s e t - u p  and o p e r a t i o n  

i s  c o m p l i c a t e d .  The m a n u f a c t u r e r ' s  r e p r e s e n t a t i v e  i s  u s u a l l y  i n  

t h e  b e s t  p o s i t i o n  t o  a l s o  a d v i s e  on main tenance and a d j u s t m e n t  
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of t h e  equipment.  As you c a r r y  o u t  t h e  equipment q u a l i f i c a t i o n  

t e s t i n g ,  you  w i l l  want t o  c h a l l e n g e  t h e  equipment by v a r y i n g  

t h e  parameters  t o  de te rm ine  what  e f f e c t ,  i f  any, t h i s  wou ld  

have on r o u t i n e  m a n u f a c t u r i n g .  

Worst  Case 

T h i s  i s  a good p o i n t  t o  c o n s i d e r  a n o t h e r  concep t  cove red  i n  

t h e  FDA V a l i d a t i o n  G u i d e l i n e ,  t h a t  o f  t h e  w o r s t ,  case.  Because 

of c o n t r o v e r s y  r e g a r d i n g  t h e  scope o f  t h i s  te rm,  FDA has 

i n c l u d e d  i t  i n  t h e  d e f i n i t i o n s :  " w o r s t  case"  - a s e t  o f  c o n d i t i o n s  

encompassing upper  and l o w e r  p r o c e s s i n g  1 i m i  t s  and c i r cums tances ,  

i n c l u d i n g  t h o s e  w i t h i n  s t a n d a r d  o p e r a t i n g  p rocedures ,  wh ich  pose 

t h e  g r e a t e s t  change o f  p rocess  o r  p r o d u c t  f a i l u r e  when compared 

t o  i d e a l  c o n d i t i o n s .  Such c o n d i t i o n s  do n o t  n e c e s s a r i l y  i nduce  
p r o d u c t  o r  p rocess  f a i l u r e .  

F o r  example, i f  you were v a r y i n g  t h e  speed o f  a b l e n d e r  t o  

see what e f f e c t  i t  may have on t h e  p rocess ,  you  wou ld  n o t  r u n  i t  

so f a s t  t h a t  t h e  powder was th rown  o u t  o f  t h e  machine. You wou ld  

v a r y  t h e  speed s u f f i c i e n t l y  w h i l e  t a k i n g  samples t o  d e t e r m i n e  t h e  

o u t e r  l i m i t s  o f  t h e  R e v o l u t i o n s  p e r  m inu te .  Then you  c o u l d  s e t  

y o u r  o p e r a t i n g  range w e l l  w i t h i n  t h e s e  l i m i t s  t o  assu re  

r e p r o d u c i b i l i t y .  O t h e r  p i e c e s  o f  equipment you  m i g h t  be qua1 i f y i n g  

i n c l u d e  v a r i o u s  pumps such as t h o s e  f o r  sp ray  n o z z l e s  t o  d e t e r m i n e  

t h e  l i t e r s  p e r  m i n u t e  c a p a c i t y  o f  t h e  pump, v e r i f y  t h e  s p r a y  r a t e  

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

G r a n u l a t i o n  d r y i n g  ovens s h o u l d  be v a l i d a t e d  so t h a t  you  a r e  

aware o f  t h e  tempera tu re  v a r i a t i o n s  w i t h i n  t h e  c a b i n e t .  These can 

be v e r i f i e d  by p l a c i n g  thermocoup les  i n  t h e  d r y e r .  Then compare 

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

w i t h i n  t h e  d r y e r .  The a c t u a l  t e m p e r a t u r e  s h o u l d  t h e n  be compared 

t o  t h a t  t r a c e d  on t h e  c h a r t  r e c o r d e r .  Depending on  t h e  r e s u l t s ,  

you may have t o  r e l o c a t e  t h e  c h a r t  r e c o r d e r  p robe t o  t h e  c o l d e s t  

s p o t  i n  t h e  d r y e r  t o  ensu re  adequate  d r y i n g  t i m e  and tempera tu re .  
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VALIDATION OF SOLID DOSAGE FORMS-FDA 1129 

I n  t h e  cou rse  o f  t h e s e  Val i d a t i o n  procedures  , a1 1 acceptance 

c r i t e r i a  must be met.  However, a f a i l u r e  can o c c u r  a t  any s t a g e .  

If t h i s  happens, t h e  most i m p o r t a n t  t h i n g  i s  t o  c a r r y  o u t  a 

c a r e f u l  i n v e s t i g a t i o n  t o  de te rm ine  t h e  cause o f  t h a t  f a i l u r e  so 

t h a t  t h e  s i t u a t i o n  i s  u n l i k e l y  t o  r e o c c u r .  I n f o r m a t i o n  from t h e s e  

equipment q u a l i f i c a t i o n  p rocedures  s h o u l d  be used as a b a s i s  f o r  

w r i t t e n  s t a n d a r d  o p e r a t i n g  p rocedures  f o r  c a l  i b r a t i o n  and m a i n t e -  

nance. One o f  t h e  most i m p o r t a n t  aspec ts  i s  t o  d e s i g n a t e  a 

s p e c i f i c  pe rson  t o  be r e s p o n s i b l e  f o r  c a r r y i n g  o u t  t h e  c a l i b r a t i o n  

and main tenance f o r  each p i e c e  o f  equipment.  

c o n s i s t e d  o f  a s i m p l e  w a l l  c a l e n d a r  hung i n  a p l a c e  wh ich  a l l  

employees passed. An e n t r y  f o r  each week showed who was respon-  

s i b l e  f o r  t h e  main tenance and wh ich  p i e c e  o f  equipment was 
invo lved. ,  One a s p e c t  i n  r e g a r d  t o  equ ipment  t h a t  i s  sometimes 

o v e r l o o k e d  i s  t h e  c l e a n i n g  and c a l i b r a t i o n  needed a f t e r  r e p a i r s  

have been made. Depending on t h e  t y p e  o f  r e p a i r s  c a r r i e d  o u t ,  

t h e  c l e a n i n g  p rocess  may need t o  be more e x t e n s i v e  t h a n  u s u a l .  

The same a p p l i e s  t o  t h e  c a l i b r a t i o n  p rocedure .  Depending on t h e  

t y p e  and number o f  p a r t s  rep1 aced, c a l  i b r a t i o n  ranges may change 

s i g n i f i c a n t l y  . 
One q u e s t i o n  t h a t  i s  r a i s e d  o f t e n  i s ,  how many r u n s  a r e  

needed t o  p e r f o r m  a c c e p t a b l e  v a l i d a t i o n ?  i n  e a r l i e r  d r a f t s  on t h e  

v a l i d a t i o n  g u i d e l i n e ,  FDA w r o t e  t h a t  a minumum of t h r e e  r u n s  

shou ld  be pe r fo rmed .  However t h a t  r e f e r e n c e  was d e l e t e d  i n  t h e  

f i n a l  v e r s i o n  because i t  d i d  n o t  a p p l y  t o  a l l  c i r cums tances .  

The f i n a l  g u i d e l i n e  n o t e s  t h a t  t e s t s  and c h a l l e n g e s  s h o u l d  be 

repea ted  a s u f f i c i e n t  number o f  t i m e s  t o  a s s u r e  r e l i a b l e  and 

mean ing fu l  r e s u l t s .  The gu ide1  i n e  suggests  t h a t  t h e  t o t a l  number 

of  t r i a l s  chosen can be based on t h e  v a r i a b i l i t y  t h a t  you  f i n d  

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

One o f  t h e  more s u c c e s s f u l  c a l i b r a t i o n  reminder  systems I saw 

Process Performance Q u a l i f i c a t i o n  

Once t h e  equipment i n s t a l l a t i o n  q u a l i f i c a t i o n  has been 

Completed s u c c e s f u l l y ,  you  a r e  ready  t o  p roced  w i t h  t h e  n e x t  
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1130 EDWARDS 

s t a g e  o f  v a l i d a t i o n ,  per fo rmance q u a l i f i c a t i o n .  The FDA v a l i d a t i o n  

gu ide1  i n e  d e f i n e s  t h i s  a s  f o l l o w s :  p rocess  per fo rmance 

q u a l i f i c a t i o n -  e s t a b l i s h i n g  c o n f i d e n c e  t h a t  t h e  p rocess  i s  

e f f e c t i v e  and rep roduc  i b l  e . 

manu fac tu r ing  p rocess  i n  t h e  p i l o t  l a b o r a t o r y  and been assu red  

t h a t  i t  i s  ready  f o r  sca le -up  t o  p r o d u c t i o n  equ ipment .  Each s t a g e  

i n  t h e  p rocess  s h o u l d  be d e f i n e d  i n  w r i t i n g  so t h a t  t h e  employees 

who w i l l  a c t u a l l y  o p e r a t e  t h e  equipment know what i s  r e q u i r e d  o f  

them. These w r i t t e n  p rocedures  can f o r m  t h e  b a s i s  f o r  b a t c h  

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

keep ing  i n  mind t h a t  t h e  c o n d i t i o n s  shou ld  s i m u l a t e  t h o s e  

expec ted  d u r i n g  a c t u a l  p r o d u c t i o n .  F o r  a h i g h  speed t a b l e t t i n g  

machine, you  wou ld  n o t  want t o  r u n  i t  so f a s t  t h a t  t h e  punches 

and d i e s  c o l l i d e !  however, you  wou ld  want t o  r u n  i t  a t  t h e  

maximum s a f e  speed comparable w i t h  t h e  f l o w  c h a r a c t e r i s t i c s  f o r  

t h a t  p a r t  i c u l  a r  g r a n u l  a t  i on. 

chang ing  f r o m  one t y p e  o f  g r a n u l a t i o n  b l e n d e r  t o  a n o t h e r  w i t h o u t  

a l t e r i n g  t h e  m i x i n g  t i m e s  o r  p rocedures .  I f  t h e  b l e n d e r s  a r e  

s u b s t a n t i a l l y  d i f f e r e n t  , i t  c o u l d  r e s u l t  i n  a g r a n u l a t i o n  w i t h  

poor  d i s t r i b u t i o n  o f  i n g r e d i e n t s .  A l s o  i n  b l e n d i n g  o f  d rugs  t h a t  

a r e  p o t e n t  i n  l o w  doses, beware o f  raw m a t e r i a l s  wh ich  may 

agg lomera te .  FDA i s  aware o f  s i t u a t i o n s  where t i n y  agg lomera tes  

may combine w i t h  a d i s p r o p o r t i o n a t e l y  l a r g e  amount of t h e  a c t i v e  

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

O f  a c t i v e  i n g r e d i e n t  p r e s e n t  i n  a s i n g l e  t a b l e t  b e i n g  doub led .  

I n  t h e  g r a n u l a t i o n ,  t h e  amount o f  m o i s t u r e  p r e s e n t  may be a 

c r i t i c a l  f a c t o r .  W i th  some t a b l e t s ,  d i s s o l u t i o n  t i m e  can be 

a f f e c t e d  by t h e  v a r i a n c e  i n  t h e  amount o f  m o i s u r e  i n  t h e  g ran -  

u l a t i o n .  O f t e n ,  t h i s  t y p e  o f  v a r i a n c e  does n o t  show up u n t i l  t h e  

tab1 e t s  have aged somewhat. 

t a b l e t i n g  machine i t s e l f .  Samples o f  t h e  t a b l e t s  s h o u l d  be t a k e n  

A t  t h i s  p o i n t ,  you s h o u l d  have a l r e a d y  worked o u t  t h e  

Here a g a i n ,  t h e  < <  WORST CASE>> c h a l l e n g e  s h o u l d  be used, 

The g u i d e l i n e  g i v e s  an example o f  what can happen when 

A long t h e  l i n e s  o f  r e p r o d u c i b i l i t y ,  we want t o  l o o k  a t  t h e  
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VALIDATION OF SOLID DOSAGE FORMS-FDA 1131 

a t  v a r i o u s  t imes throughout  t h e  r u n  and s u b j e c t e d  t o  i n d i v i d u a l  

t a b l e t  assays. You may f i n d  v a r i a b i l i t y  w i t h  s i n g l e  t a b l e t  assays 

depending on a number o f  f a c t o r s .  I n  t h e  p a s t ,  FDA has found a 

v a r i a t i o n  between t h e  beg inn ing  o r  end o f  t h e  r u n  compared w i t h  
t h e  m i d d l e  of t h e  run  by as much as 25 % o f  t h e  d e c l a r e d  potency!  

c o n t r o l s  t h a t  a r e  c a r r i e d  o u t  d u r i n g  t h e  course o f  t h e  p rocess ing  

can be o f  major  importance i n  v a l i d a t i n g  t a b l e t  manufacture.  

Whi le  t h e  f u l l  range o f  t e s t s  and assays c a r r i e d  o u t  i n  t h e  

a n a l y t i c a l  l a b o r a t o r y  a f t e r  p r o d u c t i o n  a r e  a l s o  impor tan t ,  those 
in -p rocess  t e s t s  a r e  c r i t i c a l .  They a l e r t  t h e  o p e r a t o r  t o  a d j u s t  
t h e  machine i f  needed t o  b r i n g  t h e  o p e r a t i o n  back w i t h i n  t h e  

t e n t a t i v e  upper and l o w e r  c o n t r o l - r a n g e  1 i m i t s .  I f  i n -p rocess  

sampl ing and t e s t i n g  i s  c a r r i e d  o u t  c o n s c i e n t i o u s l y ,  i t  can be 

a ma jo r  i n  a s s u r i n g  t h a t  t h e  run  i s  w i l l  remain w e l l  w i t h i n  t h e  

t a r g e t t e d  range o f  t h e  process Val i d a t i o n .  

Batch reco rds  were noted e a r l i e r  i n  rega rd  t o  t h e  need f o r  

employees t o  know what i s  r e q u i r e d  o f  them. FDA has found a few 

areas of  weakness i n  ba tch  p r o d u c t i o n  reco rds .  One i s  t h e  l a c k  of 

s p e c i f i c  i n f o r m a t i o n  such as t h e  o r d e r  of  b l e n d i n g  o f  t h e  

i n g r e d i e n t s .  T h i s  can have a c r i t i c a l  e f f e c t  on t h e  outcome o f  

t h e  batch,  p a r t i c u l a r l y  when you have drugs t h a t  a r e  p o t e n t  i n  

low doses. Another  p o i n t  t o  rememder i s  t h a t  t h e  ba tch  r e c o r d  
should s p e c i f y  which p i e c e  o f  equipment should be used. T h i s  

d e s i c i o n  cannot  be l e f t  t o  an o p e r a t o r  any l o n g e r .  W i th  a 

v a l i d a t e d  process, i t  i s  n o t  accep tab le  t o  mere l y  d i r e c t  an 

opera to r ,  on a b a t c h  reco rd ,  t o  use a < <  s u i t a b l e  m i x e r  >>. Each 

s p e c i f i c  p i e c e  o f  equipment must be l i s t e d .  

One of t h e  l a s t  s tages i n  t h e  p r o d u c t i o n  and c o n t r o l  o f  

t a b l e t s  i s  t h e  submission o f  samples t o  t h e  l a b o r a t o r y  f o r  a 

comprehensive b a t t e r y  o f  p h y s i c a l  and chemical t e s t s .  The FDA 

g u i d e l i n e  addresses v a l i d a t i o n  i n  rega rd  t o  t a b l e t s  i n  s i x  areas.  

They s i n g l e  o u t  t a b l e t  s i z e ,  we igh t ,  hardness and freedom f rom 

de fec ts ,  as w e l l  as potency o f  those t a b l e t s  and b i o a v a i l a b i l i t y .  

Fo r  b i o a v a i l a b i l i t y ,  we f i n d  t h a t  i t  i s  o f t e n  r e l a t e d  t o  t h e  
d i s i n g t e g r a t i o n  and d i s s o l u t i o n  p r o p e r t i e s  o f  t h e  t a b l e t s .  Each 
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1132 EDWARDS 

manufac tu re r  w i l l  want t o  make s u r e  t h a t  t h e y  known as much as 
p o s s i b l e  a b o u t  v a r i a b l e s  i n  t h e s e  a reas .  

F o r  f i n a l  t e s t i n g ,  as  p a r t  o f  v a l i d a t i o n  s t u d i e s  on t a b l e t s ,  

one o f  t h e  most i m p o r t a n t  a r e a s  appears  i n  t h e  USP (and o t h e r  

w o r l d  pharmacopiea) under  t h e  t i t l e  o f  u n i f o r m i t y  o f  dosage 

u n i t s .  P r e v i o u s l y ,  t h e  USP had two s e p a r a t e  s e c t i o n s .  one on 

t a b l e t  w e i g h t  v a r i a t i o n  and a n o t h e r  on c e n t e n t  u n i f o r m i t y .  The 
approach has been changed f r o m  c h e c k i n g  w e i g h t  v a r i a i t o n  t o  

c o n d u c t i n g  i n d i v i d u a l  t a b l e t  assays f o r  c o n t e n t  u n i f o r m i t y .  New 

emphasis has been p l a c e d  on s t a t i s t i c a l  e v a l u a t i o n  o f  t h e  c o n t e n t  

u n i f o r m i t y  t e s t  r e s u l t s ,  t h e  r e l a t i v e  s t a n d a r d  d e v i a t i o n .  W h i l e  

r e s u l t s  o f  t h e  i n d i v i d u a l  t a b l e t  assays a r e  a l l o w e d  t o  v a r y  as 

much as  p l u s  o r  minus 15% o f  t h e  po tency  on t h e  l a b e l ,  t h e  

c r o u p i n g s  o f  t h e  t a b l e t  assasys  as a whole must  be t i g h t e r .  The 

USP s p e c i f i e s  a maximum o f  6% r e l a t i v e  s t a n d a r d  d e v i a t i o n  f o r  t h e  

f i r s t  en i n d i v i d u a l  t a b l e t  assays .  I f  t h e  f i r s t  t e n  i n d i v i d u a l  

t a b l e t s  assayed a r e  found  o u t s i d e  o f  t h e  6% range, an a d d i t i o n a l  

20 t a b l e t s  have t o  be t e s t e d .  The range f o r  t h e  accumula ted  t o t a l  

of  30 t a b l e t s  canno t  exceed 7.8% f o r  r e l a t i v e  s t a n d a r d  d e v i a t i o n .  

The r e s u l t s  o f  a l l  a n a l y t i c a l  t e s t i n g  s h o u l d  be  watched i n  

a t r e n d  m o n i t o r i n g  p rocedure .  Repeated f a i l u r e  o f  c e r t a i n  a n a l y t -  

i c a l  t e s t s  s h o u l d  be an a l e r t  t h a t  t h e  p rocess  v a l i d a t i o n  may n o t  

be adequate.  T h i s  wou ld  i n c l u d e  r e p e a t e d  f a i l u r e s  i n  t h e  a rea  o f  

po tency  t e s t i n g ,  u n i f o r m i t y  o r  d i s s o l u t i o n  t e s t i n g .  One o t h e r  

f a c t o r  t h a t  can cause v a r i a b i l i t y  i n  l a b o r a t o r y  r e s u l t s  i s  t h e  

p rocedure  o f  r e w o r k i n g  o f  t h e  b a t c h .  FDA has found  i n s t a n c e s  

where t h e  r e w o r k i n g  has a f f e c t e d  t h e  b i o a v a i l a b i l i t y  o f  t h e  d r u g  

p r o d u c t .  

i n  making s u r e  t h a t  t h e  process  i s  a d e q u a t e l y  c o n t r o l l e d .  A s  we 

no ted  e a r l i e r ,  y o u  w i l l  want  t o  r e v i e w  a l l  o f  t h e  d a t a  g a t h e r e d  

i n  t h e  v a l i d a t i o n  p rocedure  and r e c o r d  t h e  d e t a i l s  o f  each 

p rocess .  The f o r m a t  o f  t h e  documen ta t i on  i s  i m p o r t a n t  i n  t h a t  

t h e  d a t a  s h o u l d  be ana lyzed  and t h e n  summarized i n  a v e r y  c o n c i s e  

manner. You s h o u l d  w r i t e  c o n s l u s i o n s  based on  y o u r  v a l i d a t i o n  

Documenta t ion  o f  t h e  v a l i d a t i o n  program i s  an e s s e n t i a l  s t e p  D
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procedures as t o  whether o r  n o t  you cons ide r  t h e  process t o  be 

v a l i d a t e d .  The b a s i s  f o r  y o u r  c o n c l u s i o n  should a l s o  be d i s t i n c t l y  

no ted  i n  t h e  summary. 

C e r t i f i c a t i o n  i s  t h e  l a s t  s tage i n  t h e  v a l i d a t i o n  procedure.  

By t h i s  I r e f e r  t o  c e r t i f i c a i t o n  by management o f  t h e  accuracy 
and completeness of t h e  da ta  which has been accumulated on each 

p roduc t .  I n  genera l ,  i t  i s  d e s i r a b l e  t h a t  t h e  s i g n a t u r e s  o f  upper 

management appear on t h e  document t o  c e r t i f y  i t s  accuracy,  

CONCLUSION 

To summarize process performance, d e f i n e  each process as 

a c c u r a t e l y  as p o s s i b l e  and then e s t a b l i s h  an accep tab le  range f o r  

t h a t  process. Chal lenge any aspect  t h a t  c o u l d  cause a v a r i a t i o n  

w h i l e  s t a y i n g  c l o s e  t o  t h e  a c t u a l  c o n d i t i o n s  under which t h e  

p roduc t  w i l l  be manufactured. 

YOU should a l s o  e s t a b l i s h  c r i t e r i a  f o r  those changes i n  t h e  

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

These would i n c l u d e  changes i n  f o r m u l a t i o n  o r  equipment o r  new 

packaging. As we noted e a r l i e r ,  change o f  a raw m a t e r i a l  s u p p l i e r  

may i n i t i a t e  r e v a l  i d a t i o n .  

des igna te  a person t o  be r e s p o n s i b l e  f o r  r e v i e w i n g  changes i n  

p roduc ts ,  processes, equipment and personnel .  

depending on where t h e  changes a r e  made. However, c a r e f u l l y  

cons ide r  how t h e  changed aspect  w i l l  i n t e r a c t  w i t h  o t h e r  

o p e r a t i o n s  b e f o r e  a f i n a l  d e c i s i o n  i s  made. 

To be sure t h a t  r e v a l i d a t i o n  i s  c a r r i e d  o u t  when necessary,  

R e v a l i d a t i o n  of t h e  e n t i r e  process i s  n o t  always necessary 

Whi le v a l i d a t i o n  o f  a d rug  manu fac tu r ing  process i s  r e q u i r e d  
by t h e  U n i t e d  S t a t e s  Food and Drug A d m i n i s t r a t i o n ,  i t  a l s o  

happens t o  be < <  GOOD BUSINESS >>. By a v o i d i n g  j u s t  one p roduc t  

market r e c a l l ,  Val i d a t i o n  can pay f o r  i t s e l f .  
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