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ABSTFACT 

Batch-to-batch v a r i a t i o n  i n  a n  a c t i v e  raw mat- 

e r i a l  was eva lua ted  fo l lowing  a p roduc t ion  p rocess  

change by t h e  r a w  mater ia l  s u p p l i e r .  Physicochemical 

and physicomechanical tests w e r e  a p p l i e d  and i n d i c -  

a t e d  t h a t  polymorphism o r  s o l v a t e  format ion  was n o t  

occur r ing  b u t  changes i n  c r y s t a l  p r o p e r t i e s  i n  t e r m s  
of s i z e  and degree  of aggrega t ion  w e r e  involved .  

Other  more s u b t l e  d i f f e r e n c e s  i n  c r y s t a l  p r o p e r t i e s  

w e r e  a l s o  p o s s i b l e .  

The d e l e t e r i o u s  e f f e c t  of t h e  r a w  m a t e r i a l  

p rocess  change on t a b l e t  p roduc t ion  w a s  noted and a 
method of overcoming t h e  problem i d e n t i f i e d .  

The n e c e s s i t y  €o r  comprehensive ? re fo rmula t ion  

s t u d i e s  i n c l u d i n g  physicomechanical s c reen ing  i s  
unde r l ined .  Such s t u d i e s  a r e  a l s o  necessa ry  i f  

changes i n  r a w  m a t e r i a l  p roduc t ion  methods occur  t o  

avoid p rocess  problems r e l a t e d  t o  t h e  marked ha tch- to-  

ba t ch  v a r i a t i o n  t h a t  can occur  i n  t h e s e  i n s t a n c e s .  

1 2 9 3  
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1294  TIMMINS ET A L .  

INTRCDUCT IOEI 

Recent rev iews  ( ' I 2 )  have i n d i c a t e d  t h a t  t h e  batch-  

t o  ba t ch  v a r i a t i o n  i n  r a w  ma te r i a l  p r o p e r t i e s  and va r -  

i a t i o n  between l o t s  from d i f f e r e n t  s u p p l i e r s  can l e a d  t o  

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

of f i n i s h e d  products .  Such v a r i a b i l i t y  may be  marked by 

s i g n i f i c a n t  changes i n  r a w  mater ia l  p r o p e r t i e s  a r i s i n g  

from m o d i f i c a t i o n  of t h e  r a w  ma te r i a l  manufactur ing 

p rocesses .  Such changes may occur  du r ing  t h e  e a r l y  dev- 

elopment s t a g e s  of an a c t i v e  d rug ,  o r  when a s u p p l i e r  
i d e n t i f i e s  a more economic r o u t e  t o  a raw m a t e r i a l ,  whether 

a c t i v e  o r  e x c i p i e n t  i n g r e d i e n t  of a fo rmula t ion .  Rowever, 

more s u b t l e  v a r i a b i l i t y  i n  mater ia l s  can  occur  wi thou t  

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

problems f o r  f o r m u l a t o r s  and p roduc t ion  u n i t s .  

One example of e x c i p i e n t  r a w  material  v a r i a b i l i t y  
t h a t  h a s  r ece ived  a good d e a l  of a t t e n t i o n  i s  t h e  t a b l e t  

l u b r i c a n t  magnesium s teara te ,  where v a r i a b i l i t y  i n  r a w  
m a t e r i a l  p r o p e r t i e s  may l e a d  t o  t a b l e t  hardness  and 

d i s s o l u t i o n  problems. A rev iew of s t u d i e s  on t h e  v a r i a -  

b i l i t y  of t h i s  mater ia l  h a s  r e c e n t l y  appeared ( 3 )  . For 

o t h e r  e x c i p i e n t s ,  i n d e n t a t i o n  ha rdness  and t e n s i l e  

s t r e n g t h  tes ts  on compacts have demonstrated n o t a b l e  

i n t e r - b a t c h  v a r i a t i o n  i n  m i c r o c r y s t a l l i n e  c e l l u l o s e ,  
s u c r o s e ,  spray-dr ied  l a c t o s e  and modif ied s t a r c h  (4) . 

Outs ide  polymorphism and s o l v a t e  format ion  t h e r e  

a r e  few r e p o r t s  on i n t e r b a t c h  v a r i a t i o n  i n  a c t i v e  in -  
g r e d i e n t s  of fo rmula t ions  and t h e  e f f e c t s  of t h i s  v a r i -  

a t i o n  on subsequent  product  p r o p e r t i e s  and performance. 

Some workers  have r e p o r t e d  on t h e  d e l i b e r a t e  p h y s i c a l  
manipula t ion  of a c t i v e  i n g r e d i e n t s  t o  modify,  f o r  

example, d i s s o l u t i o n  p r o p e r t e s  ( 6 , 7 ' 8 ) .  

i f i c a t i o n  i s  i n a d v e r t e n t l y  and o c c a s i o n a l l y  in t roduced  

i n t o  a raw mater ia l  p rocess  t h i s  nay man i fe s t  i t s e l f  
a s  a s i g n i f i c a n t  i n t e r b a t c h  v a r i a t i o n .  S u b t l e  p rocess  
changes may have marked e f f e c t s  on a c t i v e  i n q r e d i e n t s  a s  

I f  such mod- 

i n d i c a t e d  by s t u d i e s  c a r r i e d  o u t  on ibuDrofen ( 5 )  . 

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

1/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



ACTIVE RAW MATERIAL VARIABILITY 1 2 9 5  

Mechanical  p r o p e r t y  changes  i n  i b u p r o f e n  compacts 

c o u l d  b e  p roduced  s i m p l y  by a l t e r a t i o n  i n  t h e  c r y s t a l l -  

i s a t i o n  r a t e  o f  r a w  m a t e r i a l .  Althouqh ? a r t i c l e  s i z e  

d i f f e r e n c e s  may have been i n v o l v e d  i n  t h e  change i n  mech- 

a n i c a l  p r o p e r t i e s  o b s e r v e d ,  i t  i s  l i k e l y  t h a t  d i s l o c a t i o n  

d e n s i t y  a l so  v a r i e d  i n  t h e  c r y s t a l s .  

W h i l s t  p h y s i c o c h e m i c a l  p r e f o r m u l a t i o n  s c r e e n i n q  i s  

p r a c t i c e d  u n i v e r s a l l y  w i t h i n  t h e  p h a r m a c e u t i c a l  i n d u s t r y ,  

phys i comechan ica l  s c r e e n i n q  may b e  ap!?lied t o  a lesser 

e x t e n t  pe rhaps  o n l y  b e i n g  a p p l i e d  where a nroblem may 

e x i s t .  F o r  example,  a p h y s i c o a e c h a n i c a l  q u a l i t y  c o n t r o l  

t e s t  may be i n t r o d u c e d  d u r i n g  t h e  e a r l y  develonment  of  a 

f o r m u l a t i o n  t o  a v o i d  w r o c e s s i n s  o r  q u a l i t y  p rob lems ,  e .9 .  

f low tes ts  f o r  d i r e c t  comDression f o r m u l a t i o n  components,  

s u r f a c e  area tes t  f o r  d r u q s  where d i s s o l u t i o n  r a t e  may 

b e  a problem. T e s t s  may need t o  b e  i n s t i t u t e d  a t  a 
l a t e r  s t a g e  of p r o d u c t  development  where a n  unexnec ted  

problem a r i s e s  o r  a raw m a t e r i a l  p r o c e s s  chancre i s  n o t i f i e d .  

The p r e s e n t  work i l l u s t r a t e s  t h e  n r a c t i c a l  u s e  of  

p h y s i c o c h e m i c a l ,  phys i comechan ica l  and w i l o t  p l a n t  s t u d i e s  

i n  combina t ion  t o  examine r a w  m a t e r i a l .  v a r i a b i l i t y  of an 

a c t i v e  i n q r e d i e n t  of a f o r m u l a t i o n  fol.lowinq t h e  n o t i f i -  

c a t i o n  o f  a raw m.ateria1 p r o c e s s  change by t h e  s u p p l i e r .  

E XPERIKENTAL - 
Mater i a  1 s 

The a c t i v e  i n g r e d i e n t  i n v e s t i q a t e d  was t h e  a n t i -  

b a c t e r i a l  a g e n t  t r i m e t h o p r i m .  T h i s  and all o t h e r  f o r r u -  

l a t i o n  components w e r e  o f  pharmacopoeia1 m a d e .  The 
b a t c h e s  o f  t r i m e t h o p r i m  w e r e  s e l e c t e d  t o  examine d i f f e r -  

e n c e s  between o l d  and new p r o c e s s  m a t e r i a l s ,  where a 
change i n  t h e  p r e p a r a t i o n  method f o r  t h e  ac t i . ve  had been 

i n s t i t u t e d  by t h e  s u p p l i e r .  

Phys icochemica l  T e s t s  

D i f f e r e n t i a l  s c a n n i n g  c a l o r i m e t r y  (DSC) w a s  c a r r i e d  
o u t  on a P e r k i n  E l m e r  DSC2 i n s t r u m e n t  u s i n g  a p p r o x i m a t e l y  

10mg. of sample i n  open aluminium pans:. The h e a t i n g  r a t e  

w a s  10°C p e r  minu te  and t h e  r a n g e  s e t t i n 9  w a s  1 0 m C a l .  per 
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TIMMINS ET AL. 1296 

second. The t empera tu re  range  s t u d i e d  w a s  3OoC to 30OoC. 

I n f r a - r e d  s p e c t r a  w e r e  recorded  i n  Nu jo l  mul l s  on a 

Pye SP 1000 spec t rophotometer .  

Powder X-ray d i f f r a c t i o n  cu rves  w e r e  ob ta ined  on a 
P h i l l i p s  t y p e  120- 101-11 ins t rumen t  u s i n g  n i c k e l  f i l t e r e d  
Cu-K, r a d i a t i o n .  

Physicomechanical  Tests 

P a r t i c l e  s i z e  a n a l y s i s  w a s  under taken  u s i n g  a 

Malvern 3600D laser  l i g h t  s c a t t e r i n g  powder p a r t i c l e  s i z e  
a n a l y s e r .  The in s t rumen t  w a s  f i t t e d  w i t h  a 63mm. f o c a l  
l e n g t h  l e n s .  Samples w e r e  d i s p e r s e d  i n  a s a t u r a t e d  sol- 
u t i o n  of t r imethopr im i n  w a t e r  c o n t a i n i n g  1.0% /v sodium 
l a u r y l  s u l p h a t e  a s  a w e t t i n g  agent .  An u l t r a s o n i c  probe 
was a p p l i e d  t o  t h e  suspens ion  f o r  va ry ing  t i m e  p e r i o d s  up 
t o  P maximum of 55 minutes .  A t  v a r i o u s  t i m e  p o i n t s  
samples w e r e  pumped through t h e  f low c e l l  of  t h e  in s t rumen t  
f o r  s i z i n g .  R e s u l t s  w e r e  s u p p l i e d  by t h e  in s t rumen t  i n  h t e  

form of a computer p r i n t - o u t .  

W 

Scanning e l e c t r o n  microscopy w a s  c a r r i e d  o u t  by 
S t r u c t u r e  Probe I n c . ,  Metuchen, N e w  J e r s e y ,  U . S . A .  and photo- 
graphs  w i t h  m a g n i f i c a t i o n s  i n  t h e  range  x 1 0 0 t o  x 13,000 were 
ob ta ined .  

Compaction s t u d i e s  w e r e  carr ied o u t  on an I n s t r o n  1 1 2 2  

Un ive r sa l  T e s t i n g  Ins t rumen t  equipped w i t h  a compression/ 
t e n s i o n  load  ce l l .  Trimethoprim powder (0.3Og.l w a s  t r a n s -  
f e r r e d  t o  a 0.956cm. d i a m e t e r  d i e  and comnressed hetween 
t h e  upper  and lower punches.  The upper  Dunch w a s  f i x e d  
t o  t h e  l o a d  c e l l  on t h e  moving crosshead  of t h e  I n s t r o n .  
Punches and dies  w e r e  l u b r i c a t e d  by d i r ec t  a p p l i c a t i o n  
of a f i l m  of magnesium s tearate  powder. Compaction 
f o r c e  (kg.) w a s  measured d i r e c t l y  on t h e  I n s t r o n  and from 
t h i s  compaction p r e s s u r e  w a s  c a l c u l a t e d .  Two c o n t a c t  
t i m e s ,  def ined")  as t h e  t i m e  d u r i n g  which t h e  uwper punch 
e x e r t s  a f o r c e  on t h e  d i e  c o n t e n t s ,  w e r e  used ,  be ing  1 second 
and 30 seconds.  Heckel p l o t s  w e r e  c a l c u l a t e d  t o  com- 
p a r e  p l a s t i c  deformat ion  of t h e  t r imethopr im samples (11) 
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A C T I V E  RAW M A T E R I A L  V A R I A B I L I T Y  1 2 9 7  

S t r e s s  r e l a x a t i o n  s t u d i e s  were c a r r i e d  o u t  by 
compress ing  a sample i n  t h e  d i e  and a r r e s t i n g  t h e  moving 

upper  punch a t  a f i x e d  d e p t h  d u r i n g  compress ion  and 

measuring t h e  f o r c e  on t h e  punch o v e r  a p e r i o d  of t i m e .  

P e r c e n t a g e  r e l a t i v e  stress r e l a x a t i o n  w a s  c a l c u l a t e d  a s  

t h e  r a t i o  of  t h e  f a l l  o f f  i n  p r e s s u r e  clurincr a d e f i n e d  

t i m e  p e r i o d  (30 s e c o n d s )  t o  t h e  maximum a p n l i e d  n r e s s u r e  

e x p r e s s e d  a s  a p e r c e n t a g e .  T h i s  was c a r r i e d  o u t  a t  

s e v e r a l  d i f f e r e n t  compact ion p r e s s u r e s  f o r  e a c h  t r i m e t h -  

oprim b a t c h  examined. Compaction and stress r e l a x a t i o n  

s t u d i e s  were a l s o  c a r r i e d  o u t  on m i l l e d  new n r o c e s s  

m a t e r i a l s  p r e p a r e d  and c h a r a c t e r i s e d  a s  d e s c r i b e d  below.  

P i l o t  L a b o r a t o r y  S t u d i e s  

F o r m u l a t i o n s  of  new and o l d  p r o c e s s  a c t i v e  m a t e r i a l  

were t a b l e t e d  on a n  i n s t r u m e n t e d  Manesty F3 machine 

equ ipped  w i t h  an uppe r  p i e z o e l e c t r i c  l o a d  c e l l .  Load 

C e l l  s i g n a l s  w e r e  a m p l i f i e d  v i a  a Kiaq-Swiss c h a r g e  

a m p l i f i e r  and d a t a  were c o l l e c t e d  and p r o c e s s s e d  by an 

AIM 65  microcomputer  t o  y i e l d  a n n l i e d  r)eak compress ion  

f o r c e .  A p a r t  from t r i m e t h o p r i m  o t h e r  i n q r e d i e n t s  i n  t h e  

f o r m u l a t i o n s  w e r e  i d e n t i c a l .  A wet g r a n u l a t i o n  p r o c e d u r e  

w a s  employed t o  p r e p a r e  t a b l e t s .  T a b l e t  c r u s h i n g  s t r e n g t h  

w a s  measured on a S l e u n i q e r  h a r d n e s s  t e s t e r ,  y i e l d i n g  

r e s u l t s  i n  Strong-Cobb u n i t s .  

T o  s t u d y  s i z e  r e d u c t i o n  e f f e c t s ,  new p r o c e s s  m a t -  
e r i a l  w a s  m i l l e d  u s i n g  an Apex hammer m i l l  equ ipped  w i t h  

a 6 0  mesh s c r e e n .  P a r t i c l e  s i z e s  of new p r o c e s s  mater- 
i a l  a f t e r  t h i s  m i l l i n g  o p e r a t i o n  w a s  compared w i t h  t h a t  
of old p r o c e s s  m a t e r i a l  by an a i r  permeametry method 

(Fisckier  s u b - s i e v e  s i z e r )  and t h e  mean s i z e s  c a l c u l a t e d  
w e r e  found t o  be o f  t h e  s a m e  o r d e r  ( 1 8 - 2 3  m i c r o n s ) .  

T a b l e t s  w e r e  made w i t h  t h e  s i z e  r educed  new p r o c e s s  

m a t e r i . a l  and compared w i t h  t ab l e t s  made from u n m i l l e d  

new p r o c e s s  t r i m e t h o p r i m  and from o l d  p r o c e s s  r a w  m a t e r i a l .  

D i s s o l u t i o n  t e s t i n g  w a s  c a r r i e d  employing USP X X  

method 1 w i t h  1000ml. of 0.1N h y d r o c h l o r i c  a c i d  i n  e a c h  

v e s s e l .  Samples of  d i s s o l u t i o n  medium were withdrawn a t  
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1298 TIMMINS ET A L .  

i n t e r v a l s ,  f i l t e r e d  a d  assayed by spectrophotometry.  

RESULTS AND DISCUSSION 

During s t u d i e s  on a tr imethoprim t a b l e t  formula t ion ,  
t h e  r a w  m a t e r i a l  s u p p l i e r  changed t o  a new process  of 
prepara t ion .  This  change immediately manifested i t s e l f  

i n  poor compression p r o p e r t i e s  of t h e  t r i a l  formulat ion.  

Physicochemical preformula t ion  screening  s t u d i e s  
w e r e  app l i ed  t o  compare o l d  and new process  materials. 
In f r a - r ed  s p e c t r a ,  d i f f e r e n t i a l  scanning ca lor imet ry  and 
powder X-ray d i f f r a c t i o n  i n d i c a t e d  t h a t  polymorphs or 
s o l v a t e s  w e r e  not  r e spons ib l e  f o r  t h e  change i n  process ing  
p r o p e r t i e s .  I t  has prev ious ly  been r epor t ed  t h a t  t r i m e -  
thoprim polymorphs may be d i f f e r e n t i a t e d  by t h e i r  i n f r a -  
red s p e c t r a  and powder X-ray d i f f r a c t i o n  curves  (12,131 

I n  a d d i t i o n  t o  in f r a - r ed  spectroscopy and X-ray d i f f r a c t i o n  

s t u d i e s ,  thermal  a n a l y s i s  would be expected t o  reveal t h e  
presence of a s o l v a t e  by t h e  occurrence of a deso lva t ion  
endotherm. 

Old and new process  m a t e r i a l s  showed a s h i f t  i n  
t h e i r  s i z e  d i s t r i b u t i o n  t o  a smaller median diameter  with 
inc reas ing  exposure t o  son ica t ion  i n  t h e  Malvern 3600D 
analyser .  Old process  m a t e r i a l  showed a r ap id  i n i t i a l  
breakdown t o  an apparent  primary s t a t e  whereas new 
process  m a t e r i a l  w a s  broken down less r e a d i l y  (Fig.  1) .  

This  suggested t h a t  weakly bonded aggregates  may be 
p r e s e n t  i n  o l d  process  m a t e r i a l .  Scanning e l e c t r o n  
microscopy of ba tches  of o l d  and new process  material  
i nd ica t ed  t h a t  t h e  o ld  process  m a t e r i a l  cons i s t ed  of 
aggregates  of f i n e  c r y s t a l l i n e  m a t e r i a l  (F ig .  2A) whereas 
l a r g e  c r y s t a l s  w e r e  i n  evidence i n  t h e  new process  ma te r i a l  
(Fig.  2B). 

P a r t i c l e  s i z e  d i s t r i b u t i o n  changes might i n f luence  
d i e  packing and hence compression p r o p e r t i e s ,  dependent 
upon t h e  compaction mechanisms involved. Recent work has  
demonstrated t h i s  €o r  some e x c i p i e n t  materials (14). To 

eva lua te  t h i s  f o r  t h e  tr imethoprim samples H e c k e l  p l o t s  
w e r e  cons t ruc ted  (F ig .  3) and a r e a s  under t h e  curves  a t  

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

1/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



ACTIVE RAW MATERIAL VARIABILITY 1299 

Median Particle 
D i m t f r  (rricrms) 

I 
20 30 A 0  50 c;n 0 10 

TIR (mnutes) 

FICURE 1 

P l o t  o f  median D a r t i c l e  d iameter  ve r sus  t i m e  of 
u l t r a  sound exposure i n  Malvern 360011 f o r  o l d  and new 
process  r r a t e r i a l :  

rn o l d  p rocess  m a t e r i a l ;  anew n rocess  m a t e r i a l  

t h e  two c o n t a c t  t i m e s  c a l c u l a t e d .  The percentage  r e l a t i v e  

stress r e l a x a t i o n  was a l s o  determined t o  a i d  i n  compaction 

p rocess  e l u c i d a t i o n  (Table  1) .  

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

curves  r e p r e s e n t i n g  deformation of m a t e r i a l s  mainly by 

b r i t t l e  f r a c t u r e  o r  by p l a s t i c  deformat ion  wi th  t i m e  
independent  stress r e l a x a t i o n .  The va lues  ob ta ined  f o r  

% r e l a t i v e  stress r e l a x a t i o n  sunpor t  t h e  l a t t e r  phenomena 

wi th  va lues  of 3 2 - 4 4 %  r e p r e s e n t a t i v e  of m a t e r i a l s  under- 

going p l a s t i c  deformation e . g .  ( m i c r o c r y s t a l l i n e  c e l l u l l o s e :  

20%, Sta-Rx 1500 2 5 R ) l 5 .  

it would be  necessary  t o  run  s t u d i e s  a t  compaction pressures 
h ighe r  t han  30 MNm-2 b u t  due t o  l i m i t a t i o n s  imposed 
( 2 5  M N ~ I - ~ )  by capping of new p rocess  m a t e r i a l s ,  30 YNM-* 

was t h e  maximum compaction p r e s s u r e  used.  

T o  f u r t h e r  suppor t  t h e s e  d a t a  

Thus i t  would appear  t h a t  t h e  m a t e r i a l s  compact 
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1300 

A 

TIMMINS ET AL. 

Figure 2. Scanning electron micrographs of A )  ' o l d  process' material 
and B )  'new process' material. Magnification x 350. 

mainly by p l a s t i c  deformation wi th  t h e  new n rocess  caus inq  

an i n h e r e n t  i n c r e a s e  i n  p l a s t i c i t y .  F r o m  t h e  r a t i o  of 
AUC's a t  two c o n t a c t  t i m e s  t h e  compaction of m i l l e d  new 

p rocess  is  less t i m e  dependent t han  unmil led p rocess  wi th  

a r a t i o  of 1:l c f .  1:1.08 which p o s s i b l y  e x n l a i n s  t h e  
e r a d i c a t i o n  of capping which t h e  o l d  p rocess  d i d  n o t  e x e r t  

e i t h e r  (1:1.03). Thus m i l l i n g  apnears  t o  improve comnaction 

c h a r a c t e r i s t i c s  of new p rocess  m a t e r i a l .  
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A C T I V E  RAW MATERIAL V A R I A B I L I T Y  1303 

B 
F i g u r e  2 continued. 

This  obse rva t ion  t h a t  m i l l i n g  t h e  m a t e r i a l  i m D r -  

oved i t s  compression p r o p e r t i e s  was a p ~ l ! i e d  i n  p i l o t  

l a b o r a t o r y  s t u d i e s  and t abLe t  fo rmula t ions  c o n t a i n i n g  

o l d  p r o c e s s ,  new process  and m i l l e d  new n rocess  m a t e r i a l s  

w e r e  compared. P l o t s  of t a b l e t  hardness  v e r s u s  a p n l i e d  

compression f o r c e  (F ig .  5 )  i n d i c a t e d  t h a t  m i l l l n q  t h e  

new p rocess  m a t e r i a l  crave t a b l e t s  of improved n h y s i c a l  

p r o p e r t i e s ,  a l though t a b l e t  p r o p e r t i e s  were not: i d e n t i c a l  
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8 
8 
8 

8 U 
m o AA AA 

8 .  A *  A 
A 

A A  8 A A  0 
0 

0 
0 0 

0.0 L. 10.0 20.0 33.0 

mmction pressure (M-*) 

F I G U R E  3 

H e c k e l  p l o t s  f o r  o ld  and new nrocess  m a t e r i a l :  O o l d  
process ,  1 second con tac t  t i m e ;  0 old nrocess ,  30  second 
con tac t  t i m e ;  0 unmilled new process ,  1 second con tac t  t i m e ;  

W unmilled new process ,  30 second con tac t  t ime;  A mil led  
new process ,  1 second con tac t  t i m e ;  A mil led  new p rocess ,  
30 second con tac t  t i m e .  

f o r  o ld  process  and mi l led  new process  m a t e r i a l s  i n  s p i t e  
of s i m i l a r  raw m a t e r i a l  p a r t i c l e  s i z e s  and process ing  
cond i t ions .  Disso lu t ion  p r o f i l e s  f o r  t h e  t a b l e t s  made 
from o ld  and mi l l ed  new process  m a t e r i a l s  w e r e  very 

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

1/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



ACTIVE RAW MATERIAL VARIABILITY 1303 

TABLE 1 

Areas under Heckel plot curves and percentaqe relative 
stress relaxation for trimethoprim raw material. 

~~~ ~ 

Material/ Ratio of AUCs 
process 1:30 seconds 

% Relative stress 
relaxation 

Old process 1: 1.03 
New process 1: 1.08 
Milled new 1.1.00 
process 

32% 
4 4 % *  

4 4 %  

~~ ~ 

* Capping occurred at pressure greater than 25 MNP-~. 

similar (Table 2). Particle size differences alone may 
not be the only physical differences between the old and 
new process materials examined that leads to differences 
in compression properties. Chanqes in rate of crvstall- 
isation may be sufficient to induce alteration in the 
number of dislocations in a crystal and thus modify the 
properties of compacts made from such crystals. 

In addition to physical preformulation screening 
techniques such as thermal analysis, powder X-ray studies 
and infra-red spectroscopy, physicomechanical preform- 
ulation studies of raw materials would be of qreat value 
in solid dose from development and troubleshooting. A 
minimum physicomechanical screenina arograrme might 
include physical appearance of the material under an optical 
or scanning electron microscope (crystal shape and size) , 
powder flow properties,wettability and compaction studies 
including time dependent stress relaxation. Other 
techniques may be added as required, for example, surface 
area where dissolution rate may be a problem with a 
sparingly-soluble drug. Further less readily-available 
as indicated in this work would help to identify such 
variations and contribute to the avoidance of processing 
problems and such tests should be especially applied 
where raw material process changes have been notified. 
The choice of tests applied may depend on the raw material 
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1304  TIMMINS ET A L .  

50.0 

40.C 

Percent relative 
stress relaxation 

10.1 

0 10.0 20.0  
Cmpxtion Pressure ~ ~ r n - ~ )  

F I G U P E  4 

30.0 

Rela t ionsh ip  between p e r c e n t  r e l a t i v e  stress r e l a x a t i o n  
and a p p l i e d  p r e s s u r e  €or o l d  and new process m a t e r i a l ;  

0 old p r o c e s s ;  0 unmil led new n r o c e s s ;  
n? i l led  new p rocess .  

technicrues such as thermosonimetry (16) and microca lor -  

imet ry  ( I 7 )  may be of va lue  i n  t h e  f u t u r e  i n  c h a r a c t e r i s i n o  

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

I n t e r b a t c h  v a r i a t i o n  of components of t a b l e t  formu-- 

l a t i o n s  i s  becoming i n c r e a s i n g l y  recognised  as  heinq 

impor tan t .  The u s e  of physicomechanical s c reen ing  tes t s  
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T<ablet  hardness 
(5. c. u) 

30 

25 

20 

. 

1 1 1 1 

2033  3 m  4m s o x  0 l m  
(hrTm?ssion Force (KD) 

F I G U R E  5 

Compression force-hardness  p l o t s  f o r  old and new 
p rocess  m a t e r i a l ;  0 o l d  p rocess  material;  

process  m a t e r i a l .  
A unmil led new p rocess  material;  A m i l l e d  new 

TABLE 2 

D i s s o l u t i o n  d a t a  f o r  t a b l e t s  prepared  from o l d  and new 

p rocess  t r imethoprim ba tches .  F iqu res  g iven  are percentage  

of l a b e l  c la im r e l e a s e d  a t  each t i m e  p o i n t .  Each f i q u r e  
i s  mean from six t a b l e t s .  

T i m e  (minutes)  

3 10 3 0  

Old process  m a t e r i a l  44.8 84.6 100.3 

N e w  p rocess ,  unmil led 16.0 7 7 . 1  8 6 . 1  

N e w  p rocess ,  mi l l ed  3 8 . 2  8 1 . 6  9 9 . 4  
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1306 TIMMINS ET A L .  

i n  q u e s t i o n  b u t  f o r  most mater ia l s  measures of  compression 

p r o p e r t i e s  ( i n c l u d i n g  t i m e  dependent p r o p e r t i e s ) ,  w e t t -  
a b i l i t y  and f low would be e s s e n t i a l ,  I t  should be noted 

t h a t  a l though i n t e r b a t c h  v a r i a t i o n  may be  cons idered  t o  be 

most s i g n i f i c a n t  f o r  d i r e c t  comnression fo rmula t ions ,  it 

may a l s o  a f f e c t  w e t  g r a n u l a t e d  fo rmula t ions ,  a s  i n  t h e  

p r e s e n t  c a s e ,  a l though t h e  v a r i a t i o n  i n  a w e t  s r a n u l a t e d  

fo rmula t ion  may be more e f f e c t i v e l y  masked by t h e  remainder 

of t h e  fo rmula t ion .  
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