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ABSTRACT 

The p r o p e r t i e s  o f  a new m i c r o c r y s t a l  1 

EmcocelR, was compared w i t h  t h o s e  o f  f i n e  

1111 lose p r o d u c t  

o f  lo ther  commer- 

The c r y s t a l  c i a l  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 ,  A v i c e l R  PH 101. 

s t r u c t u r e  o f  A v i c e l  was n o t i c e d  t o  be some more amorphous t h a n  

t h a t  o f  Emcocel. 

i r r e g u l a r l y  shaped f i b r o u s  c e l l u l o s e  p a r t i c l e s .  The p a r t i c l e  

s i z e  d i s t r i b u t i o n  was c l e a r l y  l a r g e r  f o r  Emcocel t h a n  f o r  A v i c e l .  

Emcocel c o n t a i n e d  more b o t h  v e r y  s m a l l  and v e r y  l a r g e  p a r t i c l e s .  

The loose d e n s i t y  was a l s o  s l i g h t l y  s m a l l e r  f o r  Emclocel. There  

was p r a c t i c a l l y  no d i f f e r e n c e  i n  s p e s i f i c :  s u r f a c e  a rea ,  w a t e r  

c o n t e n t  and e f f e c t i v e  d e n s i t y  o f  t h e s e  m a t e r i a l s .  The b e h a v i o u r  

o f  b o 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  powders d u r i n g  f l o w  and b i n d -  

i n g  p rocesses  was s i m i l a r .  Emcocel and F l v i ce l  were r a t h e r  

c o h e s i v e  and o n l y  fa i r1 .y  f l o w i n g  m a t e r i a l s .  T a b l e t s  w i t h  v e r y  

IBoth m a t e r i a l s  were s i m i l a r l y  conip'osed o f  
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2092 PESONEN AND PARONEN 

advantageous strength/pressure prof i les  were possible t o  produce 

using plail.1 materials a n d  a l so  using t a b l e t  masses containing 

high concentrations of acetaminophenone. 

of t h i s  evaluation the physical and tablet ing properties of a new 

microcrystal 1 ine cel lulose material , Emcocel , resemble very closely 

those of Avicel PH 101. Thus nei ther  advantage nor  disadvantage 

i s  derived using Emcocel instead of Avicel PH 101 as  a binding 

component in t a b l e t  masses. 

According t o  the r e s u l t s  

INTRODUCTION 

Different kind of cel lulose materials are widely used as 

f i l l i n g  and  binding agents in d i r e c t  compression o f  t a b l e t s .  

Due t o  the fibrous s t ruc ture  o f  wood ce l lu lose ,  there  exixts  

often e i t h e r  f lowabil i ty  o r  binding d i f f i c u l t i e s  i n  using cel lu-  

lose products in tab le t ing .  Rather many commercial cel lulose 

products with d i f fe ren t  p a r t i c l e  and tablet ing properties are  

avai lable .  The differences in par t ic le  s t ruc tures  and thus i n  

powder properties of these materials can often be explained by 

differences i n  manufacturing processes. Some of the cel lulose 

materials are mechanically aggregated and they often have excel- 

l en t  flow properties b u t  more o r  l e s s  poor binding properties.  

Microcrystall ine ce l lu lose ,  manufactured by ac id ic  hydrolyse and 

spray drying processes, i s  widely used tablet ing adjuvant and i t  

i s  proved t o  be excel lent  binding agent f o r  tab le t ing  (1,2,3). 

There e x i s t s ,  however, flow d i f f i c u l t i e s ,  especial ly  when larger  

amounts of microcrystall ine cel lulose are added i n t o  the t a b l e t  
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EVALUATION OF A NEW CELLULOSE MATERIAL 2093 

masses ( 4 , 5 ) .  A l l  t h e  c e l l u l o s e  m a t e r i a l s  c o m m e r c i a l l y  a v a i l a b  

own t h u s  s m a l l e r  o r  g r e a t e r  d i sadvan tages .  The c o n t i n u o u s  deve 

opment work  w i t h  c e l l u l o s e  m a t e r i a l s  i s  t h u s  m o t i v a t e d .  

The a i m  o f  t h i s  s t u d y  was t o  e v a l u a t e  and compare t h e  p h y s i -  

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

p r o d u c t ,  Emcocel w i t h  t h o s e  o f  f i n e  g rade  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 ,  A v i c e l R  PH 101. 

R .  

MATERIALS AND METHODS 

Mate r i a 1 s 

The t e s t  m a t e r i a l  used was a new f o r m  o f  t h e  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  (Emcocel') m a n u f a c t u r e d  by  F i n n i s h  Sugar L t d .  ( H e l s i n k i ,  

F i n l a n d )  and marke ted  by EdwardMende l l  Co. (New York,  USA). The 

p r o p e r t i e s  o f  t h i s  m a t e r i a l  were compared w i t h  t h o s e  o f  f i n e  g rade  

commerc ia l  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 ,  A v i c e l '  PH 101 (FMC Corp.,  

P h i 1 a de 1 p h i a , US A ) . 

C r y s t a  1 s t r u c t u r e ;  

The powder x - r a y  d i  f f r a c t o m e t r i  c EDXD-method was used t o  

e v a l u a t e  t h e  c r y s t a l l i l n i t y  o f  t h e  c e l l u l o s e  m a t e r - i a l s . .  Background 

i n d e x  and c r y s t a l l i n i t y  i n d e x  were used t o  d e s c r i b e  t h e  c r y s t a l -  

l i n i t y  o f  t h e  m a t e r i a l l s .  

P a r t  i c 1 e p r o  pe rt ig 

The mean p a r t i c l e  s i z e  and s i z e  d i s t r i b u t i o n  o f  t.lhe c e l l u l o s e  

m a t e r i a l s  were e v a l u a t e d  u s i n g  two methods. F i r s t l y ,  inumber s i z e  
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2094 FESONEN AND PARONEN 

dis t r ibu t ion  was measured using microscopic method in w h  ch 

Fere t ' s  diameter of fou r  hundreds p a r t i c l e s  i s  measured. Secondly, 

volumetric s i z e  d is t r ibu t ion  was measured using e l e c t r i c a l  sens- 

i n g  zone method (Coulter Counter ZM) i n  IsotonR I 1  solution and 

using an o r i f i c e  tube 280 pm in diameter. Because of  the large 

and rather  inconsis tent  backround s igna ls ,  only the par t ic les  

larger  than a b o u t  6 r m  were measured using the l a s t  mentioned 

method. 

The mean surface volume diameter, dsv ,  of four hundreds 

par t ic les  of  the cel lulose materials based on microcopical evalu- 

a t ion was calculated from the equation ( 6 )  

where n j  i s  the number of p a r t i c l e s  with diameter d i .  A un i t  volume 

of  monosized p a r t i c l e s  with a diameter dsv will have a to ta l  

surface area ident ical  with the surface of a un i t  volume of the 

actual sample having a mean surface-volume diameter dsv .  

The spec i f ic  surface area per u n i t  weight, Sw, f o r  the cel lu-  

lose powders was determined by using the BET-method from the 

adsorption o f  nitrogen gas a t  the boiling point of l iquid n i t ro-  

gen (Orr Surface Area, Pore Volume Analyzer, Model 2100 E ) .  S i x  

determi nations were made. 

Par t ic le  shapes were studied visual ly  using scanning elec-  

t r o n  micrographs taken from the powder samples coated with gold 

using Jeol JFC-1100 sput te r  coater.  Micrographs were taken with 
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EVALUATION OF A NEW CELLULOSE MATERIAL 2095 

t h e  J e o l  JSM-35 a p p a r a t u s  a t  an a c c e l e r a t i n g  v o l t A g e  (of 15 k V .  

The p a r t i c l e  shape f a c t o r  Fs ( 6 )  

where ft i s  t h e  e f f e c t i v e  p a r t i c l e  d e n s i t y ,  was used ' to o b t a i n  

n u m e r i c a l  v a l u e  t h a t  d e s c r i b e s  t h e  shape of  t h e  c e l l u l o s e  p a r -  

t i c l e s .  The l a r g e r  t h e  v a l u e  o f  shape f a c t o r ,  t h e  more i r -  

r e g u l a r  i s  t h e  p a r t i c l e  shape. 

Powder p r o p e r t i e s  __ 

The w a t e r  c o n t e n t  o f  t h e  m a t e r i a l s  was de te rm ined  u s i n g  a 

M e t t l e r  D r y i n g  U n i t  LP 12, wh ich  measured w e i g h t  loss  o f  a sample 

w i t h  an i n i t i a l  w e i g h t  of two grams a t  a t e m p e r a t u r e  of  a b o u t  

1 1 5 O C  f o r  e l e v e n  m inu tes .  Three d e t e r m i n a t i o n s  were made. 

Loose d e n s i  t:y was de te rm ined  by  p o u r i n g  a pre-we-i g h t e d  quan- 

u l o s e  mass t h r o u g h  a f u n n e l  i n  a f i n e  

n g - c y l i n d e r  w i t h  volume! o f  25 m l .  S i x  

t i t y  o f  a b o u t  20 m l  o f  c e l  

s t ream i n t o  a g l a s s  measur 

d e t e r m i n a t i o n s  were made. 

The e f f e c t i v e  d e n s i t y  o f  t h e  m a t e r i a l s ,  f,, was de te rm ined  

w i t h  an a i r  compar ison  pycnometer (Beckman model 930) u s i n g  h e l i u r i  

as an i n e r t  gas. F i v e  measurements werle made. 

Flow p r o p e r t i e s  

F l o w a b i l i t y  was, f i r s t l y ,  determinted by  a t a p p i n g  d e n s i t y  

t r e a t m e n t  u s i n g  a m o d i f i e d  Neumann appara tus  ( 7 , 8 ) .  Behav iou r  o f  
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2096 P E S O N E N  AND PARONEN 

t h e  masses i n  t h e  t a p p i n g  p rocedure  was compared u s i n g  t h e  numer i -  

c a l  c o n s t a n t s  o b t a i n e d  f r o m  t h e  K a w a k i t a ' s  e q u a t i o n .  The g l a s s  

c y l i n d e r  w i t h  volume o f  25 m l  was f i l l e d  w i t h  t h e  m a t e r i a l  s t u d -  

i e d .  

d e r  was m e c h a n i c a l l y  t apped  by  a s p e c i a l l y  c u t  cam r o t a t e d  b y  

A f t e r  o b s e r v i n g  t h e  w e i g h t  and l o o s e  volume (Vo)  t h e  c y l i n -  

Erweka AR 400 m o t o r .  S i x  measurements were taken .  

Va lues  f o r  volume o f  t h e  powder column ( V )  a f t e r  d i f f e r e n t  

number o f  t a p s  (N) and l o o s e  volume o f  t h e  powder column (Vo)  

were used t o  c a l c u l a t e  t h e  degree o f  volume r e d u c t i o n ,  

vo - v 
c =  

V 
( 3 )  

The K a w a k i t a ' s  e q u a t i o n  f o r  t h e  d e n s i f i c a t i o n  o f  powder s o l i d s  

i s  (9,10) 

where a and b a r e  c o n s t a n t s ;  a d e s c r i b e s  t h e  degree o f  volume 

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

l / b  i s  c o n s i d e r e d  t o  be t h e  c o n s t a n t  r e l a t e d  t o  c o h e s i o n  and i s  

c a l l e d  cohes iveness .  To o b t a i n  n u m e r i c a l  v a l u e s  f o r  c o n s t a n t s  

a and l / b ,  C was e v a l u a t e d  f i r s t ;  and g raphs  o f  N / C  vs  N were 

p l o t t e d .  

s e p a r a t e l y  f o r  a l l  s i x  measurements u s i n g  t a p p i n g  numbers be low 

30 and 13 o b s e r v a t i o n  p o i n t s  a c c o r d i n g  t o  t h e  method o f  l e a s t  

square .  C o m p a c t a b i l i t y ,  a, and cohes iveness ,  l / b ,  were o b t a i n e d  

from t h e  s l o p e  l / a  and t h e  i n t e r c e p t  l / ( a b ) .  

The c o n s t a n t s  o f  l i n e a r  e q u a t i o n  were c a l c u l a t e d  
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EVALUATION OF A NEW CE,LLULOSE MATERIAL 2097 

The f l o w a b i l i t y  01' t h e  c e l l u l o s e  ma te r ia l : ;  was, second ly ,  

s t u d i e d  by  means o f  t h e  w e i g h t  v a r i a t i o n  o f  coolpressed t a b l e t s .  

Magnesium s t e a r a t e ,  0.5 rri/m %, was added m a n u a ? l y  u s i n g  c a r d s  

aniong c e l l u l o s e  p a r t i c l e s  b e f o r e  t a b l e t t i n g .  --he t a b l e t s ,  13 mm 

i n  d i a m e t e r  and abou t  330 mg average w e i g h t ,  were compressed 

a t  t h e  speed o f  35 t a b l / m i n  u s i n g  Korsch  EK-0 s i n g l e  punch t a b l e t  

p r e s s .  The t o t a l  w e i g h t  o f  t h e  mass t a b l e t t e d  was 250  g and one 

hundred t a b l e t s  were w e i g h t e d  s e p a r a t e l y  and t h e  v a r i a t i o n  i n  

we i g h t ( r e  1 a t  i ve :; t a n  da r d dev i a t  i on ) was de t e rr  i n e d . 

B i  n d i  ng  p r o  p e r t  i es 

The a b i l i t y  o f  c e l l u l o s e  m a t e r i a l s  t o  forrli s t r o n g  t a b l e t s  

was t e s t e d  by  t a b l e t t i n g  t h e  m a t e r i a l s  a t  d i f f e r e n t  compress iona l  

f o r c e s  u s i n g  an i n s t r u m e n t e d  Korsch  EK-0 s i n g l e  punch mach ine  and 

e v a l u a t i n g  t h e  mech i i n i ca l  s t r e n g t h  o f  t h e  t a b l c i t s .  The t a b l e t s ,  

13 mm i n  d i a m e t e r  and 300 mg ave rage  w e i g h t ,  'were compressed a t  

compress iona l  f o r c e s  a b o u t  2, 5, 8, 12 and 22  ItN u s i n g  t h e  speed 

o f  35 t a b l / m i n .  The mechan ica l  s t r e n g t h  o f  t h e  t d b l e t ' j  was e v a l u -  

a t e d  24  hou rs  a f t e r  t a b l e t t i n g  w i t h  t h e  d i d r n e t r i d l  b r e a k i n g  s t r e n g t h  

t e s t  ( S c h l e u n i g e r  Z E )  a s  a mean o f  t e n  measurements.  

was t e s t e d  u s i n g  fioche F r i a b i l a t o r  (E rweka) .  Three t i m e s  s i x  

t a b l e t s  were w e i g h t e d  b e f o r e  and a f t e r  t h e  t r e a t i i i e n t  o f  100 

r e v o l u t i o n s .  

f rom t h e  i n i t i a l  w e i g h t  i n  p e r  c e n t s .  

F r i a b i l i t y  

The r e s u l t s  were p r e s e n t e d  as a ,;hdre o f  w e i g h t  l o s s  

The b i n d i n g  c a p a c i t y  o f  t h e  m a t e r i a l s  s t u d i e d  was e v a l u a t e d  

by t a b l e t t i n g  t h e  m a t e , r i a l s  w i t h  d i f f e r e n t  amounts o f  ace tamino -  
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2098 PESONEN AND PARONEN 

A 

I I 

25 35 
2 * THETA 

FIGURE 1 

X-ray d i f f r a c t o g r a m s  f o r  Emcocel (A)  and A v i c e l  PH 101 ( B ) .  

phenone. The t a b l e t  masses c o n t a i n e d  10, 30, 50, 70 and 90 m/m % 

o f  acetaminophenone. The t a b l e t s ,  13 mm i n  d iamete r  and 300 mg 

average weights ,  were compressed a t  t h e  c o n s t a n t  f o r c e  o f  8 kN. 

The success of  t a b l e t i n g  was f o l l o w e d  and t h e  b r e a k i n g  s t r e n g t h  

of  s i x  t a b l e t s  was measured ( S c h l e u n i g e r  2 E )  24 hours a f t e r  

t a b l e t i  ng. 
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E V A L U A T I O N  OF A NEW C E L L U L O S E  M A T E R I A L  2099 

/ 
I I---- 
25 35 
2 * THETA 

B 

F I G U R E  1 C O N T I N U E D .  

- RESULTS AND DISCUSSION 

Crystal  s t r u c t u r e  

The x-ray d i f f rac tograms f o r  the m i c r o c r y s t a l l i n e  c :e l lu lose  

powders a r e  in  Fig.  1. 

r e l a t i v e  amount o f  t he  (amorphous phase in1 powders w,as 52 .7  % f o r  

Avicel and 41.8 % f o r  Emcocel. The c r y s t a l l i n i t y  index desc r ibes  

According t o  the background index the  
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PESONEN AND PARONEN 2100 

Table 1. P a r t i c l e  p r o p e r t i e s  of Emcocel and Avicel PH 101 

Emcocel Avicel PH 101 
i h n e r i c a l  mean p a r t i c l e  
s i z e  (pm)  1 1 . 7  12.5 

Volumetric mean p a r t i c l e  
s i z e  ( p m )  2 2 . 2  13.4 

Surface-volurne d iameter  ( im)  35.8 41.3 

S p e c i f i c  s u r f a c e  a rea  ( m  / g )  1 . 2 7  1.26 2 

Shape f a c t o r  ( - )  68.8 79.7 

the  r a t i o  of the volume of the c r y s t a l l i n e  phase t o  the  t o t a l  

sample volume. 

Emcocel. T h u s  t h e s e  parameters  po in t  o u t  t h a t  Avicel has some 

more amorphous s t r u c t u r e  than Emcocel. Both m a t e r i a l s  a r e ,  how- 

e v e r ,  g r e a t l y  amorphous o r  more s p e c i f i c a l l y ,  m i c r o c r y s t a l l i n e .  

This  va lue  was 62.7 % f o r  Avicel and 66.9 % f o r  

P a r t i c l e  and powder p r o p e r t i e s  

The va lues  f o r  mean p a r t i c l e  s i z e  based on numerical d i s t r i -  

but ion da ta  i n  Table 1 show no s i g n i f i c a n t  d i f f e r e n c e  between the  

m a t e r i a l s .  On t he  o t h e r  hand the  d e t a i l e d  numerical s i z e  d i s t r i -  

but ion da ta  i n  Fig.  2 show t h a t  Emcocel con ta ins  more very small 

p a r t i c l e s  than Avice l .  I t  has been poin ted  o u t  t h a t  vo lumetr ic  

s i z e  d i s t r i b u t i o n  da ta  c o r r e l a t e  b e t t e r  than numeric s i z e  d i s t r i -  

bution da ta  wi th  t h e  ac tua l  flow and bulk p r o p e r t i e s  of  the pow- 

dered s o l i d  m a t e r i a l s  (11). According t o  volumetr ic  s i z e  d i s t r i -  
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2102 PESONEN AND PARONEN 

b u t i o n  obtained by measuring only the p a r t i c l e s  larger  than about 

6 p m ,  the mean p a r t i c l e  size of Emcocel i s  c lear ly  la rger  than 

t h a t  of Avicel (Table 1 ) .  

T h u s  Emcocel contains numerically small b u t  volumetrically large 

-fraction o f  ra ther  large cel lulose p a r t i c l e s  and aggregates 

(Fig. 3 ) .  According t o  b o t h  numeric and volumetric s ize  

d is t r ibu t ions  Emcocel owns some la rger  p a r t i c l e  s i z e  d is t r ibu t ion  

and thus contains more very small and very large par t ic les  t h a n  

Avicel. 

The  mean surface volume diameter was prac t ica l ly  same 

for Emcocel and  Avicel (Table 1) .  

uni t  volume o f  par t ic les  was about the same. 

diameter takes i n t o  account only the outer  surfaces of the par- 

t i c l e s .  

technique measures the t o t a l  free surface o f  the powders. T h u s  

a lso the walls of the pores inside par t ic les  are  taken i n t o  

account. 

surface area (Table 1). 

e t e r  and spec i f ic  surface area these two materials are  composed 

of the very s imi la r ,  equally porous par t ic les .  

Thus the apparent surface o f  

The surface volume 

The spec i f ic  surface area measured using gas adsorption 

Emcocel and Avicel was noticed t o  have same s p e c i f i c  

T h u s  according the surface volume diam- 

The shape fac tor  values i n  Table 1 and  scanning electron 

micrographs in Fig. 4 confirm the s imi la r i ty  of the par t ic les  

i n  these powders. The shape fac tor  values were very f a r  from 

the value s i x ,  which is the theoret ical  value f o r  spherical  

par t ic les .  

microcrystall ine cel lulose powders i s  very i r regular  and non-  

This points out t h a t  the p a r t i c l e  shape o f  the 
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2 1  04 

F I G U R E  4 

PESONEN AND PARONEN 

Scanning e l e c t r o n  micrographs f o r  Erncocal ( A )  and Avicel PH 101 
( B )  powders. Bar = 100 p m  

s p h e r i c a l .  Emcocel and Avicel conta in  numerous sma l l ,  r e l a t i v e l y  

r egu la r  p a r t i c l e s  among the  f ibrous-shaped l a r g e  p a r t i c l e s .  

There seems t o  e x i s t  a l s o  some p a r t i a l l y  aggregated i r r e g u l a r  

p a r t i c l e s  i n  t hese  powders. 

The va lues  o f  water  conten t  and e f f e c t i v e  dens i ty  f o r  

Emcocel resembled near ly  those f o r  Avicel (Table  2 ) .  'The loose 
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EVALUATION OF A NEW CE:LLULOSE MATERIAL 

FIGURE 4 CONTINUED. 

dens i ty  was s l i g h t l y  sma l l e r  f o r  Emcocel than f o r  Avicel .  This 

may be due t o  t he  some wider p a r t i c l e  s i z e  d is t r i lbu t ion  of 

Enicocel than t h a t  of Avicel .  

Flow p r o p e r t i e s  

The parameter values  obta ined  from the  Kawakitd 's  p l o t s  ( F i g  

5 )  po in t  ou t  t h a t  both c e l l u l o s e  materiials dens- i f ied s i m i l a r l y  

2105 
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P E S O N E N  AND PARONEN 2106 

Table 2.  Powder and flow p r o p e r t i e s  o f  Emcocel and Avicel PH 101 

Erncocel Avicel PH 101 

Water conten t  ( % )  4.6 4.9 

Loose d e n s i t y  (g/rnl ) 0.232 0.262 

Ef fec t ive  dens i ty  (g/rnl) 1.521 1.521 

Cornpacti bi 1 i t y  ( % )  31.8 29.2 

Cohesiveness ( - )  7.3 7 . 5  

Weight v a r i a t i o n  o f  t a b l e t s  (%)  1.08 0.78 

170 

136 

102 

6 8  

34 

0 

0 6 12 16 24 30 

ri 

F I G U R E  5 

Kawakita 's  p l o t  f o r  Emcocel ( A  ) and f o r  Avicel PH 101 ( n  ) 
powders. 
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B 

- 

C O M P R E S S I O N A L  F O R C E  ( k N )  

F I G U R E  6 

B r e a k i n g  s t r e n g t h  o f  t a b l e t s  as a f u n c t i o n  o f  compress iona l  f o r c e  
f o r  Emcocel ( A )  and H v i c e l  PH 101 ( B ) .  

( c o m p a c t i b i l i t y  v a l u e s  i n  T a b l e  2 )  and a t t a i n e d  t h e  f i n d l  p a c k i -  

i n g  s t a t e  a t  t h e  same d e n s i f i c a t i o n  r a t e  ( cohes iveness  v a l u e s  

i n  T a b l e  2 ) .  Thus t h e  b e h a v i o u r  o f  Emcocel and A v i c e l  was n e a r l y  

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

s u l t s  t h e  c o m p a c t a b i l i t y  and cohes iveness  v a l u e s  o b t a i n e d  i n d i c a t e  

f a i r  f l o w a b i l i t y  and modera te  cohes iveness  f o r  Emcocel dnd Av ice :  

( 1 0 , l l ) .  The v a l u e s  o f  t h e s e  pa ramete rs  based on t a p p i n g  t e s t  

depend, however,  on t h e  method used ( 7 ) .  

t i o n  o b t a i n e d  d u r i n g  t h e  p r o p e r  t a b l e t i n ! j  p rocess  miay i n d i c a t e  

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

Thus t h e  w e i g h t  v a r i a -  
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EVALUATION OF A NEW CELLULOSE MATERIAL 
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: \ P l O u N i  OF ACETAMINOPHENONE ( -  ) 

F I G U R E  8 

B r e a k i n g  s t r e n g t h  o f  t a b l e t s  c o n t a i n e d  d i f f e r e n t  amounts o f  
acetaminophenone f o r  Emcocel ( A )  and A v i c e l  PH 101 (B). T a b l e t s  
were compressed a t  compress iona l  f o r c e  o f  8 kN. 

r e s u l t s  i n  T a b l e  2 p o i n t  o u t  t h a t  i t  i s  w e l l  p o s s i b l e  t o  p roduce  

t a b l e t s  w i t h i n  t h e  w e i g h t  v a r i a x i o n  l i m i t s  o f  t h e  o f f i c i a l  demands 

u s i n g  b o t h  c e l l u l o s e  m a t e r i a l s  t e s t e d .  The w e i g h t  v a r i a t i o n  was 

t r i v i a l l y  l a r g e r  f o r  t ( 3 b l e t s  c o n t a i n i n g  p l a i n  Emcocel t h a n  f o r  

t a b l e t s  c o n t a i n i n g  p l a i n  A v i c e l .  

B i n d i n g  p r o p e r t i e s  

S t r o n g  t a b l e t s  were p o s s i b l e  t o  p roduce a t  v e r y  l o w  com- 

p r e s s i o n a l  f o r c e s  f o r  b o t h  m a t e r i a l s  s t u d i e d  F i g  6 and 7. Between 
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2110 PESONEN AND PARONEN 

Emcocel and A v i c e l  t h e r e  was no remarkab le  d i f f e r e n c e  i n  t a b l e t  

b r e a k i n g  s t r e n g t h  o r  t r i a b i l i t y .  Emcocel and A v i c e l  have a l s o  

s i m i l a r  a b i l i t y  t o  b i n d  ac i tam inophenone  i n t o  t a b l e t s .  B o t h  o f  

t h e s e  m a t e r i a l s  were a b l e  t o  b i n d  acetaminophenone up t o  70 % 

and s t i l l  p roduce t a b l e t s  w h i c h  were s t r o n g  enough t o  be hand led  

( F i g .  8 ) .  

CONCLUSION 

A c c o r d i n g  t o  t h e  r e s u l t s  o f  t h i s  s t u d y  t h e  p h y s i c a l  and b i n d -  

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

PH 01. 

t e r  a l s  w i t h  a v e r y  good a b i l i t y  t o  f o r m  f i r m  t a b l e t s .  Thus i n  

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

d i s a d v a n t a g e  t o  use Emcocel i n s t e a d  o f  A v i c e l  PH 101  i n  t a b l e t  

masses. 

B o t h  o f  t h e s e  powders a r e  o n l y  m o d e r a t e l y  f l o w i n g  ma- 
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