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ABSTRACT 

A new g r a d e  o f a - c e l l u l o s e ,  composed o f  a m i x t u r e  

of  amorphous and c r y s t a l l i n e  c e l l u l o s e  w a s  e v a l u a t e d  

i n  t h i s  p r e l i m i n a r y  s t u d y  f o r  i ts p o t e n t i a l  as an i n e r t  

d i r e c t  compress ion  t a b l e t  v e h i c l e .  Though n o t  a micro-  

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

p o s s e s s e s  t h e  t a b l e t t i n g  c h a r a c t e r i s t i c s  of  micro- 
c r y s t a l l i n e  c e l l u l o s e .  I t  i s  p r e p a r e d  by a phys ico -  

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

o r  a c i d  t r e a t m e n t  b u t  y i e l d s  a p r o d u c t  which is w h i t e ,  
f i n e  g r a n u l a r ,  f r e e - f l o w i n g  and h i g h l y  c o m p r e s s i b l e .  

INTRODUCTION 

One of t h e  i n g r e d i e n t s  t h a t  h a s  been e x t e n s i v e l y  

used  i n  s o l i d  dosage  fo rms ,  e s p e c i a l l y  i n  t h e  manufac- 
t u r e  o f  t a b l e t s  b y  t h e  d i r e c t  compress ion  p r o c e s s ,  i s  

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  (MCC) . The t a b l e t t i n g  

p r o p e r t i e s  o f  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  have  been 

very  t h o r o u g h l y  s t u d i e d  s i n c e  its i n t r o d u c t i o n  i n  

1961. Shangraw, e t  a l . ,  had r e p o r t e d  t h a t  e x t r e m e l y  

565 
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566 PARVEZ AND BOLTON 

h a r d  t a b l e t s  c o u l d  b e  made w i t h  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  w i t h  ease and w i t h o u t  a p p l y i n g  much p r e s s u r e .  
These  r e s e a r c h e r s  summed up t h e i r  f i n d i n g s  ' I .  . . . . no 

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

f i l l e r ,  b i n d e r ,  d i s i n t e g r a t i n g  a g e n t  and l u b r i c a n t "  (I). 
The e x t r e m e l y  h i g h  d i r e c t  c o m p r e s s i b i l i t y  

o f  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  is shown t o  b e  due t o  
i t s  s p e c i a l i z e d  m a n u f a c t u r i n g  p r o c e s s .  I n  t h i s  

p a t e n t e d  p r o c e s s ,  p u r i f i e d  wood c e l l u l o s e  i s  s u b j e c t e d  
t o  s e v e r e  a c i d  h y d r o l y s i s  which removes t h e  amorphous 
p o r t i o n  and f r e e s  t h e  m i c r o c r y s t a l s  f rom t h e i r  f i b r o u s  

packed  s t r u c t u r e .  They a r e  t h e n  re -hydrogen  bonded 

t o g e t h e r  by s p r a y - d r y i n g  t o  g i v e  t h e  p o r o u s  random 

s t r u c t u r e .  T h i s  y i e l d s  a p r o d u c t  t h a t  c o n t a i n s  a 
h i g h  p r o p o r t i o n  o f  a l p h a - c r y s t a l l i n e  c e l l u l o s e  ( 2 ) , ( 3 ) .  

I n  recent y e a r s ,  o t h e r  forms  of p u r i f i e d  wood 

c e l l u l o s e  have  been  i n t r o d u c e d  b u t  none h a s  matched 

t h e  t a b l e t t i n g  c h a r a c t e r i s t i c s  of  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 .  Combina t ions  o f  t h e s e  p r o d u c t s  w i t h  micro-  

c r y s t a l l i n e  c e l l u l o s e  have  shown p r o p e r t i e s  which a r e  

somewhat s i m i l a r  t o  t h o s e  of  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  

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

u n i v e r s a l  b a s i s  ( 4 ) .  

A new, u n i q u e  g r a d e  o f  a - c e l l u l o s e  h a s  been  

deve loped  and produced  by a phys ico -chemica l  p r o c e s s .  
I n  t h i s  p a t e n t e d  p r o c e s s ,  f i n e l y  d i v i d e d  and p u r i f i e d  

c e l l u l o s e  f l o c  is  i n t i m a t e l y  mixed w i t h  a n  a g g l o m e r a t i n g  
a g e n t .  T h i s  c a u s e s  p a c k i n g  of t h e  f i b e r s .  F u r t h e r  

t r e a t m e n t ,  washing  and d r y i n g  c a u s e s  t h e  r e s u l t i n g  

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

p a r t i c u l a t e  and f r e e - f l o w i n g  c h a r a c t e r i s t i c s  and v e r y  

h i gh c ompr e s s i b i 1 i t  y . 
The o b j e c t  o f  t h i s  p r e l i m i n a r y  work is t o  e v a l u a t e  

and compare t h e  p h y s i c a l  p r o p e r t i e s ,  i n c l u d i n g  
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CELLULOSE AS DIRECT COMPRESSION TABLET AID 567 

t a b l e t t i n g  c h a r a c t e r i s t i c s ,  o f  EGC w i t h  some of t h e  

most commonly u s e d  a - c e l l u l o s e  p r o d u c t s .  

EXPERIMENTAL 

Two g r a d e s  o f  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  - powdered,  

MCC-ll and f i n e  g r a n u l a r ,  MCC-22 - and a m i c r o f i n e  

c e l l u l o s e 3  were e v a l u a t e d  a l o n g  w i t h  EGC f o r  t h e  

f o l  lowing  

P a r t i c l e  S i z e  D i s t r i b u t i o n  

P a r t i c l e  s i z e  d i s t r i b u t i o n  w a s  d e t e r m i n e d  by u s i n g  
4 a 2 5  gram sample  on Rotap s i e v e  s h a k e r  . T h i s  i n s t r u -  

m e n t  o p e r a t e s  a t  285 r e v o l u t i o n s  and 150 t a p s  p e r  

minu te .  Each sample  w a s  run  f o r  20 m i n u t e s .  

Bulk D e n s i t y  

B u l k  d e n s i t y  w a s  d e t e r m i n e d  by f i l l i n g  a 50 m l  

g r a d u a t e d  c y l i n d e r  t o  volume. The c y l i n d e r  w a s  t a p p e d  

on a h a r d  s u r f a c e  u n t i l  no more s e t t l i n g  of t h e  ma te r i a l  

o c c u r r e d .  

L o s s  on Dry ing  

O'Haus m o i s t u r e  d e t e r m i n a t i o n  b a l a n c e 5  w a s  u s e d .  

The s e t t i n g s  w e r e  a d j u s t e d  s o  as t o  c a l i b r a t e  t o  a 

t e m p e r a t u r e  of a p p r o x i m a t e l y  95OC. 
Flow 

A r e c o r d i n g  powder f lowmeter  ( 5 )  c o n s i s t i n g  of 

a n  a n a l o g  b a l a n c e  c o n n e c t e d  t o  a s t r i p  c h a r t  r e c o r d e r  

w a s  u t i l i z e d  t o  d e t e r m i n e  t h e  f l o w  o f  a 100 gram 

sample  t h a t  w a s  a l l o w e d  t o  f a l l  t h r o u g h  a f u n n e l  s t e m  

o f  1 4  mm I D .  The r a t e  of f low was c a l c u l a t e d .  

P r e p a r a t i o n  of  T a b l e t s  

c o n t a i n i n g  t h e  c e l l u l o s e  and a c t i v e  i n g r e d i e n t 6  were 
b l e n d e d  i n  a Twin- she l l  b l e n d e r 7  f o r  15 m i n u t e s .  

L u b r i c a n t 8  w a s  t h e n  added  and b l e n d i n g  c o n t i n u e d  f o r  

a n o t h e r  5 m i n u t e s .  These  f o r m u l a t i o n s  a r e  l i s t e d  i n  

T a b l e s  2 and 3 .  M i c r o f i n e  c e l l u l o s e  f a i l e d  t o  p roduce  

F i v e  hundred  gram b a t c h e s  o f  the f o r m u l a t i o n s  D
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568 PARVEZ AND BOLTON 

TABLE 1 

Comparison o f  P h y s i c a l  C h a r a c t e r i s t i c s  

Microf  i n e  
EGC C e l l u l o s e  MCC-1 MCC-2 S i e v e  A n a l y s i s :  - 

P e r c e n t r 8 0 0  urn 0 0 0 0 
I 1  

1 1  

I t  

1 1  

" 2 4 6  I t  30.52  15 .20  0 0 .92  
147 23.80 80 .00  2 . 1 6  21 .68  

26.00 3.08 24 .12  36.64 I 1  74 1 1  

13 .52  0 . 9 6  33 .04  21 .20  I I  44 I 1  

P e r c e n t <  44 6 . 1 4  1 . 1 2  40 .68  1 9 . 5 6  

Bulk D e n s i t y (  g /ml )  
Loose 0 . 2 8  0 . 3 5  0 . 3 1  0 . 3 2  
Packed 0 . 3 6  0 . 4 7  0 . 4 5  0 .44  

L o s s  on D r y i n g ( % )  2 . 3  4 . 5  5 . 0  3 . 3  

Flow( g j s e c )  1 9 . 0  1 6 . 0  - - 

PH5 5 . 0  5 . 3  6 . 2  6 . 3  

t a b l e t s  of a c c e p t a b l e  h a r d n e s s  a t  t h e s e  c o n c e n t r a t i o n s  

of a c t i v e  i n g r e d i e n t s  and w a s  t h e r e f o r e  exc luded  from 

t h e  t a b l e s .  
9 T a b l e t s  were compressed on a r o t a r y  t a b l e t  machine 

t h a t  had been i n s t r u m e n t e d  w i t h  P i e z o  t r a n s d u c e r s  t o  

g i v e  a g r a p h i c  i l l u s t r a t i o n  of  t h e  compress ion  and 

e j e c t i o n  f o r c e s .  T a b l e t s  were compressed a t  3-5 

d i f f e r e n t  compress ion  f o r c e s  u s i n g  7/16" s t a n d a r d  

concave  t o o l i n g ,  and a t  a r a t e  of 150 t a b l e t s  p e r  

minu te .  The t a r g e t  we igh t  o f  t a b l e t s  w i t h  a c t i v e  
i n g r e d i e n t s  was se t  a t  480 rng and t h o s e  o f  t h e  
c e l l u l o s e s  p e r  se a t  270 mg. T a b l e t s  were s t o r e d  i n  
t i g h t l y  c l o s e d  p l a s t i c  c o n t a i n e r s  and t e s t e d  t h e  same 
day fo r  t h e  f o l l o w i n g :  
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CELLULOSE AS DIRECT COMPRESSION TABLET A I D  
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39.25 29.25 

60 70 

0.75 0 .75  

- - 

PARVEZ AND BOLTON 

- - 
39.25 29.25 

60 70 

0 .75  0 . 7 5  

TABLE 3 

Formula t ions  Con ta in ing  A s c o r b i c  Acid 

% W I W  I n g r e d i e n t  

EGC 
MCC-1 
MCC-2 
Ascorb ic  Acid ,  

Magnesium 
f i n e  g r a n u l a r  

S t  earat e 

39.25 29.25 
- - 
- - 

60 70 

0 .75  0.75 

H a r d n e s s  

h a r d n e s s  tester:’ Average o f  10 t a b l e t  v a l u e s  are  
r e p o r t e d .  

F r i a b i l i t y  

T a b l e t s  were t e s t e d  f o r  h a r d n e s s  on a S c h l e u n i g e r  

Roche f r i a b i l a t o r l l  was u s e d .  Twenty t a b l e t s  

were t e s t e d  f o r  f o u r  m i n u t e s  a t  25 rpm a n d  p e r c e n t  

f r i a b i l i t y  w a s  c a l c u l a t e d .  

T h i c k n e s s  

A hand  h e l d  rn ic rometer12  was u s e d  t o  c h e c k  t h e  

t h i c k n e s s  o f  1 0  t a b l e t s .  Average  v a l u e s  i n  i n c h e s  

a re  r e p o r t e d .  

RESULTS AND DISCUSSION 

P h y s i c a l  C h a r a c t e r i s t i c s  

A c o m p a r i s o n  o f  p h y s i c a l  c h a r a c t e r i s t i c s  f rom 

T a b l e  1 shows a s i g n i f i c a n t  d i f f e r e n c e  i n  p a r t i c l e  

s i z e  d i s t r i b u t i o n  b e t w e e n  t h e  f o u r  p r o d u c t s  t e s t e d .  

A d i r e c t  a d v a n t a g e  o f  t h e  coarser  p a r t i c l e s  o f  EGC 

is  m a n i f e s t e d  i n  a h i g h  r a t e  o f  f l o w  which  i s  almost 
c o m p a r a b l e  t o  t h a t  o f  m i c r o f i n e  c e l l u l o s e  and  

c o n s i d e r a b l y  s u p e r i o r  t o  MCC-1 and  MCC-2. The  l o w e r  

b u l k  d e n s i t y  o f  EGC o f f e r s  t h e  p o t e n t i a l  b e n e f i t  o f  
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CELLULOSE AS DIRECT COMPRESSION TABLET AID 5 7 1  

U 
C 
U 

S i e v e  O p e n i n g  (urn) 

FIGURE 1 

Particle S i z e  Distribution 
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PARVEZ AND BOLTON 

FIGURE 2 

Effect of Compression Force on the Hardness of Tablets Compressed 
to t h e  Same I Je igh t  ( 0 . 2 6 9 - 0 . 2 7 2 g ) .  Key: A = EGC; A =  MCC-1; 
0 = MCC-2: m =  Microfine Cellulose. 

r e q u i r i n g  lesser  amounts  t h a n  o t h e r  c e l l u l . o s e s  t o  

a t t a i n  s i m i l a r  t a b l e t  d i m e n s i o n s .  L o s s  on d r y i n g  

e v a l u a t i o n  s h o w s  EGC t o  c o n t a i n  h a l f  t h e  m o i s t u r e  

c o n t e n t  o f  MCC-1 and  m i c r o f i n e  c e l l u l o s e  and  a b o u t  

33% less  t h a n  t h a t  of MCC-2. 

C o m p r e s s i b i l i t y  
F i g u r e  2 shows t h e  h i g h  c o m p r e s s i b i l i t y  of EGC 

when a l l  f o u r  c e l l u l o s e  p r o d u c t s  a r e  c o m p r e s s e d  t o  
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CELLULOSE AS DIRECT COMPRESSION TABLET A I D  

0 
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5 7 . 5  10 1 2 . 5  
Compression Force (x 100 l h s )  

FIGURE 3 

Tablet Thickness as a Function of Compression Force for Tablets 
of Same Weight (0.269-0.272g). Key: A = EGC; A =  MCC-1; 

0 = MCC-2; a=  Microfine Cellulose. 

t h e  same w e i g h t .  On f i rs t  g l a n c e  a n d  c o m p a r i s o n  
w i t h  F i g u r e  3 ,  i t  a p p e a r s  t h a t  t h i s  h i g h  c o m p r e s s i -  

b i l i t y  c o u l d  b e  a t t r i b u t e d  t o  g r e a t e r  t h i c k n e s s  of t h e  

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

t h e  t h i c k n e s s  of t a b l e t s  c a n  be r e d u c e d  c lose  t o  t h a t  
o f  MCC-1 a n d  MCC-2 and s t i l l  o b t a i n  s i m i l a r  t a b l e t  

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

i n  F i g u r e  4 .  T h i s  f i g u r e  a l s o  i n d i c a t e s  t h a t  same 
t a b l e t  d i m e n s i o n s  c a n  b e  o b t a i n e d  by u s i n g  less EGC 

t h a n  MCC-1 or  MCC-2. 
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5 7 4  PARVEZ AND BOLTON 

E f f e c t  o f  Compression Force on  the H a r d n e s s  of  T a b l e t s  Compressed 
t o  t h e  Same T h i c k n e s s .  Key: A = EGC; A = M C C - I ;  0 = MCC-2; 

aver  age t a b  1 e t w e  i g h t ) . 
H = P l i c r o i i n e  C e l l u l o s e .  ( F i g u r e s  i n  p i ren theses  i n d i c a t e  

A s  demonstrated by Figure 5 ,  while  EGC has  h a l f  

t h e  water content  of MCC-1 and microf ine  c e l l u l o s e  

and 33% less than t h a t  of MCC-2, this water  i s  not 

r e l e a s e d  on s t o r a g e  a t  50°C.  A l l  o t h e r  c e l l u l o s e s  

l o s e  t h e i r  water  conten t  and e q u i l i b r a t e  a t  l e v e l s  

equal or c l o s e  t o  t h a t  of EGC.  Whereas t h i s  l o s s  

of  water  causes  a reduct ion  i n  c o m p r e s s i b i l i t y  

o f  Prom 30 t o  more than 50 percent  i n  RICC-1, MCC-2 

and microf ine  c e l l u l o s e ,  Figure 6 shows n e g l i g i b l e  

changp i n  t h e  c o m p r e s s i b i l i t y  of EGC.  While loss 
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CELLULOSE AS D I R E C T  COMPRESSION TABLET A I D  5 75 

FIGURE 5 

Loss on D r y i n g  a s  a f u n c t i o n  of  High T e m p e r a t u r e  (50°C) S t o r a g e  
Key: A =  EGC; A = MCC-1; 0 = MCC-2; 0 = M i c r o f i n e  C e l l u l o s e .  

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

o f  MCC-1 and  MCC-2, b o t h  c e l l u l o s e s  d e m o n s t r a t e d  

a v a s t  i n c r e a s e  i n  e j e c t i o n  f o r c e  as  s e e n  i n  

F i g u r e s  7 a n d  7 A .  A p r o p o r t i o n a l  d e c r e a s e  i n  t h e  

e j e c t i o n  f o r c e  was e x h i b i t e d  by  EGC. 

T h e  a b o v e  d a t a  e x h i b i t  t h a t  t h e  c o m p r e s s i b i l i t y  

o f  EGC p e r  s e  is e q u a l  t o  o r  s u p e r i o r  t h a n  t h a t  o f  

MCC-1, MCC-2 a n d  m i c r o f i n e  c e l l u l o s e .  F i g u r e s  8 ,  

9 ,  10 a n d  11 d e m o n s t r a t e  t h a t  l i k e  MCC-1 a n d  MCC-2, 
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PARVEZ AND BOLTON 

0 
N 

iD 
d i N 
4 EGC 

OLOD 2 . 4 %  W 

O L O D  2 . 4 2  

h 
4. 

V 
v) 

5 7 9 11 
v 

0 ,  
N 

0 .  
?- 

N '  
d 

0 LOD 4 . 9 %  
0 LOD 2.67  

Microfine C e l l u l o s e  

LOD 4 . a %  
oLOD 3.1% 

Co 
5 7 9 11 

I MCC-2 

4 
I 
L 

5 7 9 11 
Compression Force  (x 100 1 1 7 s )  

FIGURE 6 

Effect of High Temperature (5OoC) Storage and Compression Force 
on the Hardness of Tablets Compressed to the Same Weight 
(0.269-0.2728). Key: 0 = initial; o =  after four weeks storage. 
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0 01 $1 M i c r o f i n e  C e l l u l o s e  

W 
U 

cr, 
C 

!+ I 
0 5 7 9 11 .’ 35 50 

.r( 

U 

5 7 9 11 35 50 
Compress ion  F o r c e  (x 100 l b s )  

FIGURE 7A 

Effect of Age and Compression Force on the Ejection of Tablets 
Compressed to the Same Weight ( 0 . 2 6 9 - 0 . 2 7 2 8 ) .  Key: 0 = initial; 

A =  2 6  weeks at R T ;  0 = 5OoC for 4 weeks; 
Q = 5 2  weeks at RT. 

A = 12 weeks at RT; 
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578 PARVEZ AND BOLTON 

h 

m 
4 
n 
L 

C 

MCC- 1 

FIGURE 7 

E f f e c t  of Age and Compression Force  on t h e  E j e c t i o n  of Tablets 
Compressed t o  t h e  Same Weight (0 .269-0 .272g) .  Key: = i n i t i a l ;  

A =  26 weeks a t  R'l'; 0 = 5 O o C  f o r  4 weeks; A = 1 2  weeks a t  RT; 
0 = 52 weeks a t  RT.  
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CELLULOSE AS DIRECT COMPRESSION TABLET A I D  5 7 9  

FTGLJRE 8 

D i l u t i o n  P o t e n t i a l  w i t h  A c e t a m i n o p h e n  ( A P A P )  lJSP (,rnnulai-. 
Key: A = EGC; A = M U - 1 ;  0 = MCC-2;-= 60% AI’AP; 
-A_-= 70% APAP; ( T i g u r e i  i n  p a r e n t h e s e s  i n d i c a t e  I r i a b i l  i t y  l o i i )  . 

T a b l e t  H a r d n e s s  as  a F u n c t i o n  i)l A(:etani inophrn LISP (:ran1llar 
c o n c e n t r a t i o n .  Key: A = EGC; A =  MCC-1;  0 = EI(:C-2; 
C o m p a c t i o n  F o r c e  = 4000-5000 11)s. ( F i g u r e s  i n  I p a r e n t l i e s e s  
i n d i c a t e  i T r i a l i i l i t y  loss). 
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580 PARVEZ AND BOLTON 

25 40 50 
Compression Force (x 100 l b s )  

FIGURE 10 

Dilution Potential with Ascorbic Acid (AA) USP Fine Granular. 
Key: A = EGC; 0 = MCC-1; 0 = MCC-2;-= 60% AA;----= 70% AA. 
(Figures in parentheses indicate friability loss). 

.. 
0 60 70 

Ascorbic acid concentration (%)  

FIGURE 11 

Tablet Hardness as a Function of Ascorbic Acid USP Fine Granular 
concentration. Key: A= .EGC; b = MCC-1; 0 = MCC-2; Compaction 
Force = 4000-5000 lbs. (Figures in parentheses indicate friability 
l o s s ) .  
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CELLULOSE AS DIRECT COMPRESSION TABLET AID 58 1 

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

is a s t r o n g  b i n d e r  even  w i t h  l a r g e  amounts  of  

n o n - c o m p r e s s i b l e  a c t i v e  i n g r e d i e n t s .  The  two most 

n o n - c o m p r e s s i b l e  a n d  common a c t i v e  i n g r e d i e n t s  t h a t  

form a l a r g e  p o r t i o n  o f  t a b l e t  f o r m u l a t i o n s  a r e  

a c e t a m i n o p h e n  (APAP) USP g r a n u l a r  and  a s c o r b i c  

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

u s e d  i n  t h e  a u t h o r ’ s  l a b o r a t o r i e s  t o  e v a l u a t e  t h e  

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

EGC and MCC-1 p r o d u c e d  e s s e n t j a l l y  i d e n t i c a l  

t a b l e t s  w i t h  60% and 65% APAP and 60% and 70% ascorb ic  

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

i n g  70% APAP w a s  b e t t e r  w i t h  MCC-1 t h a n  w i t h  EGC. 
The r e v e r s e  w a s  t r u e  w i t h  70% a s c o r b i c  a c i d .  I n  a i l  

cases ,  MCC-2 l a c k e d  t h e  c o m p r e s s i b l i t y  of  EGC a n d  MCC-1 
w i t h  lower l e v e l s  of  t h e s e  a c t i v e  i n g r e d i e n t s  and  f a i l e d  

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

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

o f  r e a d a b l e  h a r d n e s s  v a l u e s  even  w i t h  much r e d u c e d  

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

o t h e r  c e l l u l o s e s .  

CONCLUSION 

I t  is g e n e r a l l y  r e c o g n i z e d  t h a t  o c - c e l l u l o s e  

c o n s i s t s  of  amorphous a n d  c r y s t a l l i n e  c e l l u l o s e s  and  

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

b i l i t y .  S p e c i a l i z e d  and  p a t e n t e d  p r o c e s s  t o  s e p a r a t e  

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

i m p a r t i n g  t h e  v e r y  h i g h  c o m p r e s s i b i l i t y  t o  RICC-1 and 

MCC-2. A new g r a d e  of a - c e l l u l o s e ,  EGC, t h o u g h  n o t  

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

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

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

which a re  e q u a l  t o ,  a n d  i n  some cases ,  s u p e r i o r  t h a n  

t h o s e  o f  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 .  
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FOOTNOTES 

A v i c e l  PH101; FMC C o r p . ,  P h i l a d e l p h i a ,  Pa .  

A v i c e l  PH102: FMC C o r p . ,  P h i l a d e l p h i a ,  P a .  

Elcerna G-250; DeGussa C o r p . ,  T e t e r b o r o ,  N e w  Jersey 

W .  S .  T y l e r ,  I n c . ,  Mentor ,  Ohio 

O'Haus Model 6000;  O ' H a u s  S c a l e  C o r p . ,  U n i o n ,  N e w  Je rsey  

Acetaminophen USP g r a n u l a r ,  Monsanto Chemica l s ,  S t .  

L o u i s ,  M i s s o u r i  

A s c o r b i c  a c i d  USP f i n e  g r a n u l a r ,  Hoffman LaRoche, 

N u t l e y ,  N e w  Jersey 
Four  q u a r t  c a p a c i t y ,  P a t t e r s o n - K e l l y  C o . ,  E a s t  

S t r o u d s b u r g ,  Pa .  

Magnesium s t e a r a t e  USP, M a l l i n c k r o d t  Chemica l s ,  

S t .  L o u i s ,  M i s s o u r i  

Co l ton  204-31 Vec to r  C o r p . ,  Mar ion ,  Iowa 

Model 2E, Vec to r  C o r p . ,  Mar ion ,  Iowa 

Erweka Model TA3, Chemical  and P h a r m a c e u t i c a l  

I n d u s t r y  C o . ,  I n c . ,  N e w  York, N e w  York 
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