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ABSTRACT 

The p r o p e r t i e s  o f  t a b l e t s  p repared from d i f f e r e n t  

s i z e  f r a c t i o n s  o f  ch lo roqu ine  phosphate granu les  u s i n g  

d i f f e r e n t  l u b r i c a n t s  were evaluated. L u b r i c a n t s  used 

were magnesium s teara te ,  s t e a r i c  a c i d  and t a l c ,  t a b l e t  

p r o p e r t i e s  s t u d i e d  i n c l u d e  we igh t  v a r i a t i o n ,  c r u s h i n g  

s t rength ,  f r i a b i l i t y  and d i s i n t e g r a t i o n  time. 

The e f f e c t s  ob ta ined  were l a r g e l y  dependent on t h e  

t y p e  and c o n c e n t r a t i o n  o f  l u b r i c a n t .  Genera l ly ,  as 

g ranu le  s i z e  increased, t a b l e t s  were found t o  show 

inc reased  we igh t  v a r i a t i o n ,  decreased hardness and inc reased  

f r i a b i l i t y .  W i th  t a b l e t s  c o n t a i n i n g  t a l c  as l u b r i c a n t ,  
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268 JAIYEOBA AND OLADIRAN 

d i s i n t e g r a t i o n  t i m e  was shown t o  decrease w i t h  i n c r e a s e  

i n  g r a n u l e  s i ze ,  

There appears t o  be an optimum l u b r i c a n t  c o n c e n t r a t i o n  

f o r  t h e  compression o f  d i f f e r e n t  g r a n u l e  s i z e  f r a c t i o n s ,  

INTRODUCTION 

I n  a d d i t i o n  t o  o t h e r  v a r i a b l e s  t h a t  a f f e c t  t a b l e t  

p r o p e r t i e s ,  t h e  c o n s t i t u e n t s  o f  a f o r m u l a t i o n  may have 

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

t a b l e t s  and t h e  b i o l o g i c a l  a v a i l a b i l i t y  o f  t h e  a c t i v e  

component. O f  p a r t i c u l a r  impor tance  i s  t h e  l u b r i c a n t  

which i n  many cases has t o  be p r e s e n t  t o  make compression 

on a t a b l e t  machine p o s s i b l e .  

Munzel and K a g i  (1 )  have i n v e s t i g a t e d  t h e  

d i s t r i b u t i o n  o f  l u b r i c a n t  i n  a g r a n u l a t i o n  and i t s  r o l e  

i n  r e d u c i n g  f r i c t i o n .  

From t h e  work o f  Bowden and Tabor (2)  i t  has been 

i n d i c a t e d  t h a t  t h e  s t r o n g e s t  bonds a r e  formed between 

c l e a n  sur faces.  Thus, t h e  presence o f  l u b r i c a n t  can 

reduce t h e  hardness o f  t h e  t a b l e t s ,  produced by weakening 

t h e  bonds between p a r t i c l e s  ( 3 ) .  

Magnesium s t e a r a t e  i s  a p o p u l a r  d i e  w a l l  l u b r i c a n t  

i n  t h e  t a b l e t t i n g  process because o f  i t s  l a w  shear 

s t r e n g t h  (4). The d isadvantages o f  add ing  hyd rophob ic  

l u b r i c a n t s  such as magnesium s t e a r a t e  t o  t a b l e t s  have 
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CHLOROQdINE PHOSPHATE TABLETS 269 

been cons ide red  by Ganderton (5). I n c r e a s i n g  t h e  l u b r i c a n t  

c o n c e n t r a t i o n  was shown t o  reduce  t h e  r a t e  o f  aqueous 

p e n e t r a t i o n  and t a b l e t s  c o n t a i n i n g  l u b r i c a n t  showed 

g r e a t e r  v a r i a t i o n  t h a n  u n l u b r i c a t e d  t a b l e t s  due t o  

uneven d i s t r i b u t i o n  o f  hydrophobic  m a t e r i a l .  

L u b r i c a t i o n  i s  t h e r e f o r e  a s u r f a c e  phenomenon and 

f o r  a g i v e n  l u b r i c a n t ,  t h e  e x t e n t  o f  l u b r i c a t i o n  may 

depend on how much o f  t h e  l u b r i c a n t  p a r t i c l e s  a r e  adsorbed 

on t h e  t a b l e t  m a t e r i a l .  I t  i s  t h e  purpose o f  t h i s  work 

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

can have on t h e  t a b l e t t i n g  p r o p e r t i e s  o f  c h l o r o q u i n e  

phosphate granules.  

MATERIALS AND METHODS 

Mat e r i  a 1  s 

Ch lo roqu ine  phosphate ( I C I ) ,  Magnesium s t e a r a t e ,  

s t e a r i c  a c i d  and t a l c  (BDH) were a l l  used as f i n e  powders. 

P o l y v i n y l  p y r r o l i d o n e  ( C o u r t i n  and Warner) d i s s o l v e d  i n  

water  t o  form 5% w/v s o l u t i o n  was used as g r a n u l a t i n g  

agent . 
Methods 

P r e p a r a t i o n  o f  Granules:  

The g r a n u l a t i o n s  were p repared  by t h e  massing and 

s c r e e n i n g  process. 

powder was d r y  mixed i n  a b l a d e  m i x e r  (Erweka Apparatebau) 

l k g  batches o f  c h l o r o q u i n e  phosphate 
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270 J,4IYEOBA AND OLADIRAN 

f o r  4 minutes.  The t o t a l  r e q u i r e d  we igh t  o f  t h e  

g r a n u l a t i n g  s o l u t i o n  was t h e n  added i n  two c i l i q u o t s  w h i l e  

massing was c a r r i e d  o u t  f o r  5 minutes.  The wet mass 

was fo rced  th rough  a No. 10 mesh sc reen  ape:cture on a 

R e c i p r o c a t i n g  g r a n u l a t o r  (Jackson and C r o c k a t t ) .  The 

wet g ranu les  were d r i e d  i n  a f l u i d  bed d r y e r  ( G l a t t )  a t  

an i n l e t  a i r  t empera tu re  o f  45 - 48OC f o r  20 minutes.  

The d r y  g r a n u l e s  were resc reened  th rough  a No. 10 mesh 

screen. 

The g r a n u l e s  o b t a i n e d  from v a r i o u s  batches were 

t h o r o u g h l y  mixed and f r a c t i o n a t e d  i n t o  d i f f e r e n t  s i z e s  

by p l a c i n g  5009 batches on a n e s t  o f  s i e v e s  (Endeco t t s  

Tes t  s ieves ) ,  which was t h e n  tapped f o r  5 m inu tes  on a 

mechanica l  s i e v e  shaker (Pasca l1  E n g i n e e r i n g  Company), 

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

c l o s e d  j a r s .  

Compression and A n a l y s i s  o f  T a b l e t s  

D i f f e r e n t  f o r m u l a t i o n s  were o b t a i n e d  by  m i x i n g  

g ranu les  o f  s e l e c t e d  s i z e  range w i t h  t h e  r e q u i r e d  

c o n c e n t r a t i o n  o f  t h e  l u b r i c a n t s  used. The g r a n u l e s  were 

then  compressed a t  a c o n s t a n t  p r e s s u r e  and speed, on a 

s i n g l e  Punch t a b l e t  machine (D ia f ,  Denmark) f i t t e d  w i t h  

a 10mm f l a t  f aced  punch. T a b l e t s  were s t o r e d  f o r  an 

average p e r i o d  o f  2 days b e f o r e  a n a l y s i s .  
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CHLORAQUINE PHOSPHATE TABLETS 27 1 

The t a b l e t  p r o p e r t i e s  measured inc lude  weight 

v a r i a t i o n  (20 t a b l e t s  per  ba tch) ,  crushing s t r e n g t h  

(us ing  a P f i z e r  hardness t e s t e r ) ,  F r i a b i l i t y  (us ing  a 

Roche f r i a b i l a t o r )  and d i s i n t e g r a t i o n  time ( B r i t i s h  

Pharmacopoiea method using a Manesty d i s i n t e g r a t i o n  Unit),,  

RESULTS AND DISCUSSION 

Ef fec t  of Lubricant  Type and Granule S i z e  

Table t  p r o p e r t i e s  a r e  shown i n  Tables 1 - 3 and 

Figures  1 - 3, i l l u s t r a t i n g  t h e  e f f e c t s  o f  l u b r i c a n t s  

i n  r e l a t i o n  t o  t h e  i n i t i a l  g ranule  s i ze .  Granule s i z e  

was represented  by t h e  average of t h e  s i e v e  a p e r t u r e s  

used i n  t h e  c l a s s i f i c a t i o n .  As c o n t r o l ,  none of t h e  

s i z e  f r a c t i o n s  of chloroquine phosphate granules  could 

compress i n  t h e  absence o f  a l u b r i c a n t .  Lubr icants  t h a t  

were employed inc lude  magnesium s t e a r a t e  (0.5%) s t e a r i c  

ac id  (1.5%) and Talc (5%) and f o r  each of t h e s e  l u b r i c a n t s ,  

weight v a r i a t i o n  was shown t o  i n c r e a s e  a s  granule  s i z e  

increased  from 375ym t o  1200ym (Table l ) ,  t h e  d i f f e r e n c e s  

between the 605 and 855ym being non s i g n i f i c a n t  (P=0,95). 

T h i s  observa t ion  i s  i n  agreement w i t h  t h e  f ind ings  o f  

previous workers (6 ,  7, 8 ) ,  t h a t  weight v a r i a t i o n  i n  

t a b l e t  batches could b e  a f f e c t e d  by  the granule  s i z e ,  

s i n c e  l a r g e r  granules  would e x h i b i t  more i r r e g u l a r  
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272 JAIYEOBA AND OLADIRAN 

Tab le  1: E f f e c t  o f  L u b r i c a n t  on weighlt v a r i a t i o n  

o f  t a b l e t s  p repared  f rom d i f f e r e n t  s i z e d  

granules.  

C o e f f i c i e n l t  o f  w e i g h t  
v a r i a t i o n  (%) 

L u b r i c a n t  Graniule s i z e  ( y m )  

Type C o n c e n t r a t i o n  (%) 375 605 855 1200 

T a l c  5 

S t e a r i c  a c i d  1.5 

Magnesium s t e a r a t e  0.5 

0.7 

0.9 

II 

I1  

0.72' 1.30 1,20 2.60 

0.YO 1.60 1.30 - 
0.51 0,78 1.70 2.20 

0.89 0.99 0.81 2.00 

1.338 1,15 0.53 0.91 

Tab le  2. E f f e c t  o f  L u b r i c a n t  on t h e  Crush ing  S t r e n g t h  

o f  t a b l e t s  p repared  f rom d i f f e r e n t  s i z e d  

granules.  

Hardness (Kg) 

Grcinule s i z e  ( m )  

Type C o n c e n t r a t i o n  (%) 375 605 855 1200 

r L u b r i c a n t  

T a l c  5 9.3 7.3 7.4 4.1 

S t e a r i c  a c i d  1.5 9.6 7.5 8.6 - 
Magnesium S t e a r a t e  0.5 10.0 7.5 8.5 2.6 
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CHLORAQUINE PHOSPHATE TABLETS 27 3 

p w k i n g s  t h a t  c o u l d  r e s u l t  i n  non u n i f o r m  d i e  f i l l s  

d u r i n g  compressione 

Values o b t a i n e d  f o r  t h e  c o e f f i c i e n t  o f  we igh t  

v a r i a t i o n  (Tab le  1 )  o f  t a b l e t s  a l s o  v a r i e d  w i t h  t h e  

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

i t  was necessary t o  use d i f f e r e n t  c o n c e n t r a t i o n s  t h a t  

would a l l o w  compression and e j e c t i o n  o f  t h e  t a b l e t s .  

was n o t e d  t h a t  t h e  b i g g e s t  g r a n u l e  

n o t  compress w i t h  s t e a r i c  a c i d  a t  a c o n c e n t r a t i o n  o f  105%. 

Due t o  t h e  n a t u r e  o f  t h e  l u b r i c a n t s ,  

I t  

b a t c h  (1200 yrn) would 

The r e l a t i o n s h i p  between Crush ing  s t r e n g t h  and 

g r a n u l e  s i z e  f o r  each l u b r i c a n t  i s  shown i n  Tab le  2. 

T a b l e t s  produced f rom t h e  375 ym g r a n u l e  f r a c t i o n  showed 

t h e  g r e a t e s t  r e s i s t a n c e  t o  c r u s h i n g  w h i l e  those  produced 

f rom t h e  v e r y  b i g g r a n u l e s s h o w e d  l e a s t  r e s i s t a n c e .  The 

d i f f e r e n c e s  between t h e  c r u s h i n g  s t r e n g t h  o f  t h e  605 yrn 

and 855 ym ba tches  a r e  however n o t  s i g n i f i c a n t  (P=0.95). 

T a b l e t  s t r e n g t h  c o u l d  t h e r e f o r e  appear t o  decrease 

w i t h  an i n c r e a s e  i n  g r a n u l e  s i z e  as p r e v i o u s l y  observed 

by Kassem and o t h e r s  (7). A decrease i n  g r a n u l e  s i z e  

c o u l d  mean an i n c r e a s e d  a rea  o f  c o n t a c t  and decrease i n  

v o i d  space, l e a d i n g  t o  s t r o n g e r  bonding i n  t h e  t a b l e t s .  

Wi th  t h e  t h r e e  l u b r i c a n t s  used, t h e  s t r e n g t h  o f  t h e  

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

each s i z e  f r a c t i o n .  
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2 7 4  JAIYEOBA AND OLADIRAN 

I n  t h e  work o f  R u b i n s t e i n  and B lane  ( 8 ) ,  t h e r e  was 

no obv ious r e l a t i o n s h i p  between g r a n u l e  s i z e  and c r u s h i n g  

s t r e n g t h  o f  B e n d r o f l u a z i d e  t a b l e t s ,  when t a b l e t s  c o n t a i n e d  

up t o  1% o f  magnesium s t e a r a t e  as l u b r i c a n t .  A l s o  s h o t t o n  

and Lewis ( 3 )  s t u d i e d  t h e  e f f e c t  o f  Base p a r t i c l e  s i z e  

on t a b l e t  c r u s h i n g  s t r e n g t h  i n  t h e  presence o f  2% magnesium 

s t e a r a t e  as l u b r i c a n t .  R e s u l t s  o b t a i n e d  by t h e  l a t t e r  

work i n d i c a t e d  a l a r g e  dependence on t h e  n a t u r e  o f  t h e  

base m a t e r i a l .  

T a b l e t  f r i a b i l i t y ,  l i k e  hardness i s  a l s ,o  an i n d i c a -  

t i o n  o f  t h e  compactness o f  t h e  t a b l e t s ,  and was shown t o  

i n c r e a s e  w i t h  i n c r e a s e  i n  g r a n u l e  s i z e  (Tab1.e 3 ) 0  

r e s u l t  i s  a r e f l e c t i o n  o f  t h e  hardness o f  t h e  t a b l e t s  

which decreased as g r a n u l e  s i z e  i n c r e a s e d  ( "ab le 2). 

T h i s  

Table 3: E f f e c t  of  Lubricant on t h e  f r i a b i l i t y  o f  

t a b l e t s  prepared from d i f f e r e n t  s i z e d  

granules .  

Fr It ab i 1 i t y percent  

Grtrnule s i z e  ( rn) Y Lubricant 

Type Concentration (%) 375 60!i 855 1200 

Talc 5 

S t e a r i c  ac id  1.5 

Magnesium s t e a r a t e  0.5 

1.3 l.!j 1.9 2.5 

1,4 1.7' 2.1 - 
1.4 1.13 1.9 8.1 
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CHLORAQUINE PHOSPHATE TABLETS 275 

The effect of lubricant and granule size on disin- 

tegration time is shown i n  Fig. 1. With magnesium 

stearate, the highest disintegration times were observed 

f o r  the 605 and 855 y m  batches. 

time for the 1200 y m  batch was however much shorter. 

The disintegration 

Lubricant 
Talc (5%)  
Stearic acid 11.5%) 

H Magnesium stearate (0.5%) 

Fig. 1. The effect of lubricant type on disintegration time of 
tablets prepared from different sized granules 
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276 JAIYEOBA AND OLADIRAN 

With talc, disintegration time decreased with increase 

in granule size, agreeing with an earlier work by Kassem 

and others (7). However, there appears to be no general 

trend in the effect of granule size on disintegration 

of tablets containing magnesium stearate and stearic 

acid. Other workers have observed that granule size 

does not directly influence tablet disintegration time 

( 8 , 9 ) .  From their work, it seems that the compaction 

pressure would affect the disintegration time more, 

particularly when a disintegrant is present .in the tablet, 

However, from Fig 1. there is sufficient variation in 

the results to show that granule size exerts an influence 

on disintegration time of tablets, Overall talc produced 

tablets with the shortest disintegration time in all the 

batches. Magnesium stearate and stearic acid had similar 

effects on the tablets. 

produced by these two lubricants could be due to the 

hydrophobicity of the substances, which can cause an 

increase in the angle of contact between the tablet 

and the disintegration medium (5, 10). The increased 

angle of contact can cause a reduction in the rate o f  

penetration of tablets by the medium. 

Effect of lubricant concentration and granule size 

The higher disintegration times 

To show the effect of increasing lubricant concen- 

tration on tablet properties, different concentrations 
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CHLORAQUINE PHOSPHATE TABLETS 277 

of magnesium s t e a r a t e  was included i n t o  t h e  granule  

formulation. From Table 1,  i t  was shown t h a t  0,5% of 

l u b r i c a n t  produced t h e  lowest  v a r i a t i o n  i n  weights of 

t a b l e t s  obtained from t h e  375 yrn granules .  

o r  decreasing t h e  concent ra t ion  of the l u b r i c a n t  i n  

t h i s  p a r t i c u l a r  granule  batch r e s u l t e d  i n  an i n c r e a s e  

i n  weight v a r i a t i o n .  

1200 ym), t a b l e t s  could not be compressed adequately 

w i t h  l u b r i c a n t  concent ra t ions  below 0.5%, From t h i s  

observat ion,  i t  could appear t h a t  lower concen t r a t ions  

of magnesium s t e a r a t e  was i n s u f f i c i e n t  t o  l u b r i c a t e  

t h e  bigger  granules  t o  f a c i l i t a t e  compression and 

e j ec t ion .  

I n  add i t ion ,  weight v a r i a t i o n  of t a b l e t s  decreased a s  

t h e  l u b r i c a n t  concent ra t ion  increased  above 0.5% f o r  

bigger  granules  i n d i c a t i n g  an i n c r e a s e  i n  the  uniformity 

of d i e  f i l l  a s  the propor t ion  of f i n e r  p a r t i c l e s  increased .  

Inc reas ing  

W i t h  t h e  l a r g e r  granules  (605 yrn - 

General ly ,  a t  a l l  l u b r i c a n t  concent ra t ions ,  the 

375ym granules  produced r e l a t i v e l y  s t r o n g e r  t a b l e t s  

than t h e  1200 m g ranule  batch (Fig.  2 ) .  A s i m i l a r  

observa t ion  has been explained e a r l i e r .  Consider ing t h e  

sma l l e s t  g ranule  batch (375ym), t a b l e t  c rush ing  s t r e n g t h  

decreased s l i g h t l y ,  a s  l u b r i c a n t  concent ra t ion  was 

increased.  T h i s  i s  i n  agreement w i t h  the f ind ings  of 

Y 
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Granule size 
375pm 

H 1 2 O O u m  

12 

10 

a 

P 6  
5 
$ 4  - 

- 
0, 
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I 
I- 

W 
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I 
ln 
3 
U 
* 2  

r - 
0.2 0.4 0.6 01.8 1.0 

M AGNES1 UM STEARATE CONCENTRATION ( '10 1 

Fig .  2. The e f f e c t  of magnesium s terate  concen1:ration on t h e  
c rush ing  s t r e n g t h  of t a b l e t s  prepared  from d i f f e r e n t  
s i z e d  g ranu le s  

Strickland and others (10) as  wel l  as  Shotton and Lewis 

( 3 ) .  

the nature of the base material .  

The r e s u l t s  obtained by the l a t t e r  a l s o  varied w i t h  

However, a d i f f erent  trend was observed w i t h  the 

bigger granules where the t a b l e t s  i n i t i a l l y  increased i n  
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0.2 0.L 0-6 0-8 1.0 
MAGNESIUM STEARATE CONCENTRATION 

Fig. 3. The effect of magnesium sterate concentration on the 
disintegration time of tablets prepared from different 
sized granules 

crush ing  s t r e n g t h  and then decreased s l i g h t l y  as l u b r i c a n t  

c o n c e n t r a t i o n  increased .  

F i g .  3 shows t h e  d i s i n t e g r a t i o n  t i m e  o f  t a b l e t s  i n  

r e l a t i o n  t o  l u b r i c a n t  c o n c e n t r a t i o n  and g r a n u l e  s i z e .  

T a b l e t s  o b t a i n e d  from t h e  b i g  granu les  (1200 m )  d i s t i n c t l y  Y 
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280 JAIYEOBA AND OLADIRAN 

d i f f e r e d  from those  p repared  f rom s m a l l  g r a n u l e s  

(375ym) r e g a r d l e s s  o f  c o n c e n t r a t i o n  o f  magnesium s t e a r a t e .  

The same o b s e r v a t i o n  was n o t e d  e a r l i e r  when o t h e r  

l u b r i c a n t s  were considered,, I n  a d d i t i o n ,  t h e r e  was an 

i n c r e a s e  i n  d i s i n t e g r a t i o n  t i m e  as l u b r i c a n t  c o n c e n t r a t i o n  

increased.  

quence o f  t h e  h y d r o p h o b i c i t y  o f  magnesium s t e a r a t e  which 

T h i s  i s  n o t  unexpected and may be  a conse- 

becomes more pronounced, w i t h  i n c r e a s e  i n  c o n c e n t r a t i o n ,  

SUMMARY AND CONCLUSION 

D i f f e r e n t  s i z e d  f r a c t i o n s  o f  C h l o r o q u i n e  phosphate g ranu les  

were compressed a t  same compact ion p r e s s u r e  and 

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

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

w e l l  as t h e  s i z e  o f  g r a n u l e s  used f o r  t h e  compression. 

Weight v a r i a t i o n  was shown t o  i n c r e a s e  w h i l e  t a b l e t  

c r u s h i n g  s t r e n g t h  decreased w i t h  i n c r e a s i n g  g r a n u l e  

s ize,  t h e  magni tude o f  e f f e c t  depending on b o t h  t h e  t y p e  

and c o n c e n t r a t i o n  o f  l u b r i c a n t .  Two o b s e r v a t i o n s  were 

made on d i s i n t e g r a t i o n  t ime. W h i l e  w i t h  ta . lc ,  d i s i n t e g r a t i o n  

t i m e  decreased w i t h  i n c r e a s e  i n  g r a n u l e  s i z e ,  no g e n e r a l  

t r e n d  was observed i n  t h e  d i s i n t e g r a t i o n  t i m e  o f  t a b l e t s  

c o n t a i n i n g  magnesium s t e a r a t e  and s t e a r i c  ac id .  D i s -  

i n t e g r a t i o n  o f  t a b l e t s  i s  however dependent on o t h e r  

f a c t o r s  t h a t  a f f e c t  t h e  r a t e  o f  p e n e t r a t i o n  o f  t h e  

t a b l e t s  by t h e  l i q u i d .  
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I n  genera l ,  t h e  e f f e c t s  produced by l u b r i c a n t s  on 

t h e  p r o p e r t i e s  s tud ied ,  a r e  dependent on t h e  s i z e  o f  

t h e  g r a n u l e s  f rom which t h e  t a b l e t s  were made. T h i s  

c o u l d  be due t o  t h e  v a r i a t i o n  i n  t h e  s u r f a c e  a rea  o f  t h e  

g r a n u l e s  as g r a n u l e  d iamete r  and geometry a r e  changed. 

For i ns tance ,  c o n s i d e r i n g  a s i n g l e  s p h e r i c a l  g r a n u l e  

o f  d iamete r  D b e i n g  broken i n t o  n s m a l l e r  b u t  s i m i l a r  

g r a n u l e s  o f  d iamete r  d, t h e  s u r f a c e  a rea  o f  t h e  g r a n u l e  

would have i n c r e a s e d  b y  a f a c t o r  o f  t h e  cube r o o t  o f  

n (i.e. 3 J T 0  

Therefore,  by r e d u c i n g  g r a n u l e  s i ze ,  t h e  t o t a l  

exposed s u r f a c e  o f  t h e  g r a n u l e s  i s  increased.  On 

a p p l i c a t i o n ,  a c e r t a i n  amount o f  l u b r i c a n t  can sp read  

e f f e c t i v e l y  t o  cove r  t h e  s m a l l e r  g r a n u l e s  i n  monolayers, 

t h e  same amount when a p p l i e d  t o  t h e  b i g g e r  g r a n u l e s  w i l l  

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

l e a v i n g  a l a r g e  p r o p o r t i o n  o f  t h e  g r a n u l e s  enc losed  and 

unexposed t o  t h e  l u b r i c a n t  d u r i n g  compression. 

I t  t h e n  appears t h a t  t h e r e  c o u l d  be an optimum 

l u b r i c a n t  c o n c e n t r a t i o n  f o r  t h e  compression o f  g r a n u l e s  

o f  d i f f e r e n t  s i zes .  T h i s  may account  f o r  t h e  i n a b i l i t y  

o f  b i g g e r  g r a n u l e s  t o  compress adequa te l y  w i t h o u t  p i c k i n g  

and s t i c k i n g  t o  punch faces a t  v e r y  l o w  c o n c e n t r a t i o n s  

o f  t h e  l u b r i c a n t ,  However, when t h e r e  were s u f f i c i e n t  

l u b r i c a n t  t o  f a c i l i t a t e  compression and e j e c t i o n  o f  t h e  
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t a b l e t s ,  then, o t h e r  f a c t o r s  such as f r a g m e n t a t i o n  and 

e l a s t i c i t y  o f  t h e  g ranu les  can e x e r t  a p p r e c i a b l e  

i n f l u e n c e  on t h e  p r o p e r t i e s  o f  t h e  t a b l e t s .  

I n  conc lus ion ,  t h e  c o n c e n t r a t i o n  o f  l u b r i c a n t  i s  

shown t o  i n f l u e n c e  t h e  compression c h a r a c t e r i s t i c s  o f  

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

account f o r  t h e  non-agreement between va r ious ,  r e p o r t s  

as t o  t h e  a c t u a l  i nvo l vemen t  o f  g r a n u l e  s i z e  on t h e  

d e t e r m i n a t i o n  o f  t a b l e t  p r o p e r t i e s ,  Many r e p o r t s  a r e  

u s u a l l y  based on d i f f e r e n t  m a t e r i a l s  and methodology, 

Fo r  i ns tance ,  t h e  presence and c o n c e n t r a t i o n  o f  t h e  

added l u b r i c a n t  may n o t  be accounted f o r ,  Al,so, i n t e r a c t i o n s  

between l u b r i c a n t s ,  d i l u e n t s  and d i s i n t e g r a n t s  such as 

c o u l d  a f f e c t  t a b l e t  p h y s i c a l  c h a r a c t e r i s t i c s  have been 

r e p o r t e d  (11, 12). I t  would t h e r e f o r e  be acknowledged 

t h a t  any e f f e c t  on t a b l e t  p r o p e r t y  would depend t o  some 

e x t e n t  on t h e  n a t u r e  o f  t h e  base m a t e r i a l  as w e l l  as 

o t h e r  components o f  t h e  t a b l e t s .  
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