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A BSTR A C T 

A s  an extension of previously reported work on the formu- 

lation of direct compression griseofulvin tablets studies were 

conducted on an instrumented tablet press to determine the 

relationship between applied compression force, ejection force 

and tablet weight. thickness, apparent density. hardness (Frweka),  

and disintegration time. 

of Emcompress(Rr i n  direct compression griseofulvin tablets. 

Quantitative data i s  included on thc use 
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INTRODUCTION 

KHAN AND MODES 

ln a p r e v i o u s  publ ica t ion  ( 1 )  t h e  p r e s e n t  a u t h o r s  d e s c r i b e d  

s t u d i e s  d e s i g n e d  to e x p l o r e  the  u t i l i ty  of p r e p a r i n g  d i r e c t  c o r n p r r s -  

sion t ab le t s  of gr iseofu lv in .  

l n  t h i s  r e p o r t  we  p r o v i d e  some quant i ta t ive  e v i d e n c e  on  the  

c o m p r e s s i o n a l  p r o p e r t i e s  of some s e l e c t e d  f o r m u l a t i o n s .  W e  h a v e  

a l s o  included F m c o m p r e s s ( R ) ,  which  is b a s i c a l l y  s i m i l a r  t o  one  of 

t h e  f o r m u l a t i o n s  p r e v i o u s l y  s tudied.  

phosphate  d i h y d r a t e  as the m a i n  d i luent ) .  

(Both  conta in  d i c a l c i u m  

EXPERIMENTAL 

M a t e r i a l s  - A s  p r e v i o u s l y  d e s c r i b e d  with the  addi t ion  of E m c o r n -  

suppl ied  by  E d w a r d  Mendel l  Inc. 

Methods - 
a n d  e jec t ion  f o r c e s ,  h a v e  been  p r e v i o u s l y  d e s c r i b e d  ( 1 ,  2 ) .  

T h e  m e t h o d s  used .  including t h a t  u s e d  to obta in  c o m p a c t i o n  

T h e  fol lowing f o r m u l a t i o n s  w e r e  inves t iga ted .  

F o r m u l a  A Griseofu lv in ,  f ine  125 

D i c a l c i u m  phosphate  d i h y d r a t e  570 

Calcium-phosphato-carbonate c o m p l e x  30 

C a t i o n  e x c h a n g e  r e s i n  14. 5 

Col lo ida l  s i l i c a  3 .  6 

M a g n e s i u m  s t e a r a t e  10.8 
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CRLSEOFULVLN TABLET FORlRlLATIONS 79 

Fornnuls. B Criseofulvin (pretreated 16 mesh 
granules. using 4% P. V. P. 
equivalent to griscofulvin 

Calcium-phosphato-carbonate 
complex 

Dicalcium phosphate dihydrate 

Cation exchange resin 

Magnesium rtearate 

Colloidal s ilico 

Formula C Criseofulvin, fine 

Microcrystalline cellulose 

Spray dried lactose 

Magnesium stearate 

Formula D Criseofulvin,fine 

Mic rocrys talline cellulose 

Sta-Rx 1500 Starch(R) 

Stearic acid 

Formula E Criseofulvin, fine 

Erncompress(R) 

Results a r e  shown in 'fables I through V. 

RESULTS AND DISCUSSION 

125 
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Table I and I1 show the compressional properties of griseo- 

fulvin tablets. Although both griseofulvin formulations exhibit 
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Table I 

KHAN AND RHODES 

The propert ies  of griseofulvin tablets prepared f rom formula A : 

Apparent 
Applied Thick- tablet Ejection Disintegra- 

Compregsion Weight n e a s  density Hardness force tion time 
force kg mg mrn g (Erwcka) kg m in 

~ 

696.6 664. 3 4.09 1.66 4 .6  59. 8 9 .0  

1150.9 648.5 3.79 1.75 5 .6  62.4 1. 5 

2080.8 665.6 3.75 1. 81 '15 85. 5 2. 36 

3013.7 648.3 3.12 2. 12 > 15 121.1 4. 5 

Table 11 
~ 

'The propert ies  of griseofulvin tablets prepared f rom formula B: 

A ppa rent 
Applied Thick- tablet Eject ion Disinteg r a  - 

:ompression Weight n e s s  densit  Hardness force tion time 
force kg mg mm g c m  -' (Erweka) kg min 

548.2 699.6 4.67 1.53 4 .6  49.5 6 .0  

1211. 5 696.0 4. 32 1.64 14. 0 76. 3 1. 36 

2780. 5 694.5 4.06 1.79 >15 111.9 2 . 5  

3240. 9 696.6 4.01 17. 9 > 15 122.9 3 . 0  
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CRISEOFWVIN TABLET FORMULATIONS 81 

s a t i s f a c t o r y  h a r d t i e s s e s  and  appl ied  force p r o f i l e s  

t h e  d r u g  p r e t r e a t e d  wi th  polyvinylpyrro l idone  p r o d u c e  h a r d e r  t a b l e t s  

(when c o m p a r e d  a t  a n  appl ied  force of about  1200 kg). 1 h i s  i n c r e a s e  

i n  h a r d n e s s  is p r o b a b l y  due  t o  the  a c t i o n  of polyvi i iylpyrrol idone 

as a binding agent .  Also ,  for both f o r m u l a t i o n s  a n  i n c r e a s e  in  

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

t i m e .  

600 kg) t a k e  a g r e a t  dea l  longer  to  d i s i n t e g r a t e  than  t h o s e  com- 

p r e s s e d  at h i g h e r  f o r c e  may be m a i n l y  d u e  to a c t i o n  of swel l ing  

type  d i s i n t e g r a n t s  (ca t ion  exchange  r e s i n ) .  

erties of d i c a l c i u m  phosphate  d i h y d r a t e  tab le t s  containing a v a r i e t y  

of d i s i n t e g r a n t s  have  been d e s c r i b e d .  

appl ied  force and d i s i n t e g r a t i o n  t i m e  in  t e r m s  of t h e  m e c h a n i s m  

of ac t ion  of d i s i n t e g r a n t s  u s e d  in  t h e s e  f o r m u l a t i o n s  w a s  d i s c u s s e d .  

t h o s e  conta in ing  

The r e a s o n  tha t  softer tablets (those c o m p r e s s e d  at a b o u t  

Dis in tegra t ion  prop- 

'I he  re la t ionship  be tween 

Table I I I  shows the  p r o p e r t i e s  of gr i seofu lv in  t a b l e t s  

p r e p a r e d  from formula t ion  C. T h e s e  t a b l e t s  w e r e  p r e p a r e d  by 

a id ing  t h e  f low of m i x t u r e  into the  d i e  (flow p r o p e r t i e s  w e r e  v e r y  

poorL(The r e a s o n s  w e r e  d e s c r i b e d  in the  p r e v i o u s  paper (1). 

Eje<. t ion f o r c e s  a r c  rwns iderably  l o w e r  than t h o s e  p r o d u c e d  with 

dicalc i u m  phusphate  d i h y d r a t e  formula t ions .  

m i c roc r y s t a 1 1 i n e c.e 1 lul o s e To r m u l a  1 ion g e n e  r a t e  low e r e jec t ion  

f o r c e s  have  been d e s c r i l w d  p r e v i o u s l y  ( 3 ) .  

* 

The r e a s o n  that  
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Table 111 

KHAN AND RHODES 

'I he propert ies  of griseofulvin tablets prepared f rom formula C: 

A ppa r e n  t 
Applied 'I hick- tablet Ejection Disintegra 

Compression Weight ness  density Hardness force tion t ime 
force kg mg m m  g ~ m ' ~  (Erweka) kg min 

357.4 401.2 3.48 1. 18 7.4 33.0 4.0 

1017. 5 416.6 3. 17 1.35 10.0 30. 5 40 

1436. 0 427.6 3. 13 1.41 > 15 45.9  60 

Note - The flow propert ies  of this formulation w e r e  very poor,  the tablets - 
w e r e  prepared by aiding the flow of mixture  into the die. 

I t  i s  also evident that in spite of the fact that the formula- 

tion contains about 58% microcrystal l ine cellulose the disintegra- 

tion t ime of tablets compressed  a t  a moderate  force of 1017 kg 

i s  40 minutes. 

that microcrystal l ine cellulose produces self disintegrating tablets. 

r f  self disintegration means disintegration within a reasonable t ime 

then the resul ts  presented in Table I11 and those shown previously 

( 3 )  suggest that microcrystal l ine cellulose formulations may 

present  disintegration problems when compressed a t  a moderate  

or high compressional  force.  A l s o  the disintegration propert ies  

This  may appear  su rp r i s ing ,  s ince i t  is claimed 
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GRISEOFULVIN TABLET POREIULATIONS 83 

of microcryrtalline cellulose formulation appear to be v e r y  pressure 

dependent. I t  is suggested that it may  be useful to include an 

additional tablet disintegrant in a microcrystalline cellulose 

formulation (to reduce the effect of pressure on dirintegration). 

The flow propertics of the Formulation D were a h 0  

extremely poor (Table IV). The results presented in Tables 111 

and IV show that formulations containing .microcrystalline cellulose 

Sta-Rx 1500 a r e  unsuitable for the direct compression of griseoful- 

vin. 

bases for d rugs  with fine particle size and low bulk densities may 

I t  m a y  be assumed that the use of these direct compresrion 

also present similar difficulties. 

Table IV 

The properties of griseofulvin tablets prepared from formula D: 

Apparent 

Compression Weight ness den8ity Hardness force tion time 
Applied Thick- tablet Ejection Di s i n t  eg ra- 

force kg mg mm g cm-3 (Erweka) kg min 

199.9 361.7 3.48 - 0 .  1 29.3 very 
variable 

345.3 348.9 very - very 3 1 . 2  ( 5 .  0 
variable variable approx) 

Note - 7 he flow rate of this formulation was very poor, tablets prepared - 
even after aiding the flow showed variable results. 
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Table V 

KHAN AND RHODES 

The properties of griseofulvin tablets prepared f rom formula F,: 

A p pa r e  n t 

Compression Weight n e s s  density Hardness force tion time 
force kg  mg m m  g c m - 3  (Erweka)  kg min 

Applied Thick- tablet Ejection D i s  iiitegra- 

666.5 4 . 0 8  1.67 6.2 62.4 0 .64  

3150.0 670. 3 3.72 1.84 > 15 1.48.6 0. 96 

3152. 9 627.4 3.46 1.85 > 1 5  224.9 1.22 

908.7 

A s  expected the properties of griseofulvin tablets using 

Emcompress (Table V) a r e  basically s imi l a r  to those prepared from 

formulations A and B. The ejection forces ,  however, a r e  signifi- 

cantly higher. 

formulation contains l e s s  magnesium stearate .  

This may be caused by the fact that Emcompress  

The data presented in this paper together with that reported 

previously ( I )  indicates the potential of the direct  compression 

technique for griseofulvin. 
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