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ABSTRACT 

Measurements have been made o f  the  e f f e c t s  produced on the  "p las to -  

e l a s t i c i t y ' '  r a t i o ,  ER/SR, t e n s i l e  s t rength  and d i s i n t e g r a t i o n  o f  Sta-Rx, 

Emcompress and lac tose  as a r e s u l t  o f  adding inc reas ing  amounts of d ika  f a t  

and s t e a r i c  a c i d  respec t i ve l y  t o  the  powders and compressing t o  form tab le ts .  

Increase i n  t h e i r  p ropor t ions  caused an increase i n  t h e  ER/SR r a i o  bu t  

decreased the  t e n s i l e  s t reng th  and d i s i n t e g r a t i o n  r a t e  o f  the  r e s u l t i n g  

tab le ts .  

r a t i o  values b u t  i t s  t a b l e t s  had lower t e n s i l e  strengths and sho r te r  d i s i n t e -  

g ra t i on  t imes than t a b l e t s  conta in ing  s t e a r i c  acid. 

o f  the t a b l e t s  was found t o  be i nve rse l y  p ropor t iona l  t o  ER/SR. 

The powders conta in ing  d ika  f a t  e x h i b i t e d  marg ina l l y  h igher  E R j S R  

The t e n s i l e  s t rength  

INTRODUCTION 

The a b i l i t y  o f  formulated powders t o  form s a t i s f a c t o r y  t a b l e t s  depends 

on t h e i r  p l a s t i c  deformation dur ing  compression and on t h e i r  e l a s t i c  recovery 
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during decompression (1, 2) .  

eg compression rate ,  the duration of the maximum compression and the magni- 

tude t o  the applied load - which affect  the extent t o  which e l a s t i c  and 

plast ic  deformations occur during the compression of powders, i t  has recently 

been shown (3  - 6 )  t h a t  the addition of the excipients: microcrystalline 

cellulose and lubricants t o  pharmaceutical powders also have the ab i l i t y  t o  

modifty the p las t ic  and e l a s t i c  character is t ics  o f  the powders. 

Besides a number of experimental variables - 

Dika (Irvingia gabonensia, var excels ia)  i s  a tropical plant which  

grows abundantly i n  the Southern par t  o f  Nigeria. The f a t  extracted from 

the kernels of the plant i s  used extensively fo r  food by the natives (8). 

The f a t  i s  solid a t  room temperature (mp 39 - 4OoC) and i t s  f a t ty  acids 

content i s  well known (9,lO). The use o f  dika f a t  as a tab le t  glidant/ 

lubricant was f i r s t  reported by Udeala -- e t  a l . ,  (10) and they showed tha t  

i t  improved the flow o f  granules and produced tablets  with better dis inte-  

g r a t i o n  times and dissolution profiles t h a n  magnesium stearate a t  a l l  

concentrations 

I n  the present investigations a study has been made of the e f fec ts  

produced on the r a t io ,  ER/SR. on tab le t  s t r e n g t h  and disintegration times 

by adding up t o  10% w/w dika f a t  t o  the following powders: 

Emcompress and lactose and the resul ts  compared w i t h  those containing 

s tear ic  acid. Sta-Rx was chosen as representative of p las t ic  material and 

Emcompress and lactosz as representative o f  b r i t t l e  materials. 

Sta-Rx, 

MATERIALS AND METHODS 

The dika f a t  was extracted from the kernels o f  Irvingia gabonensia, 

var excelsia by the method described previously by Udeala e t  a l ;  (10).  

The powders were Emcompress (Albright i% Wilson L t d ) ;  Sta-Rx 1500 

-- 

(Colocron L t d ) ;  and spray dried lactose (McKesson & Robbins Ltd) .  Each 

of these powders was sieved i n t o  fractions and the s ize  fraction with a 

mean diameter of 31.5um was employed i n  the study. For the plasto-elast i -  
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c i t y  tes t i ng ,  samples were prepared by adding up t o  10% w/w o f  f i n e l y  

s i f t e d  d ika  f a t  and s t e a r i c  ac id  BP (BDH Ltd; U.K) respec t i ve l y  t o  the  

powders and m ix ing  c a r r i e d  ou t  i n  a r o t a t i n g  j a r  w i t h  b a f f l e s  f o r  5min. 

Before tes t i ng ,  t he  samples were d r i e d  t o  l e s s  than 2% w/w moisture 

by heat ing and s t o r i n g  i n  a vacuum and the p a r t i c l e  d e n s i t i e s  were de ter -  

mined w i th  a Model 930 a i r  comparison pycnometer. 

Tab le t  p repara t ion  and Tes t ing  

Ten r e p l i c a t e  450mg samples of each ma te r ia l  were formed i n t o  

diameter, f l a t  faced t a b l e t s  i n  a Dartec M2501 Universal  Tester and 

compressed w i t h  a load o f  20kN a t  a r a t e  o f  0.667 kNs”. The values o f  

E l a s t i c  Recovery (ER) and Stress Relaxat ion (SR) were measured from the 

changes i n  dimensions o f  the  t a b l e t s  dur ing  a p p l i c a t i o n  and release o f ‘  

pressure as p rev ious l y  descr ibed i n  d e t a i l  ( 3  - 6).  

The dimensions and weights, o f  t he  t a b l e t s  were accura te ly  measured 

The i r  t e n s i l e  s t rengths  were and t h e i r  packing f rac t i ons  ca lcu la ted  (4 ) .  

determined by diametral  compression (11) using a CT 40 t e s t e r  (Engineeriqg 

System, Nottingham) and app ly ing  the  same equat ion as i n  previous papers 

(4,5,6). 

The d i s i n t e g r a t i o n  t imes were measured i n d i v i d u a l l y  on f i v e  lac tose  

t a b l e t s  from each batch i n  d i s t i l l e d  water a t  37 

method and a Manesty D i s i n t e g r a t i o n  Tester,  and an average calculated. 

RESULTS AND DISCUSSION 

l0C using t h e  BP 1972 

The r e s u l t s  i l l u s t r a t e d  in Figs, 1A  a d  1B show the changes produced 

by d i ka  f a t  i n  the values .of the r a t i o ,  ER/SR and t e n s i l e  strengths.  The 

changes produced by s t e a r i c  a c i d  fo l lowed s i m i l a r  trends. I t  may thus be 

reasonable t o  i n f e r  t h a t  d i ka  f a t  possesses some l u b r i c a n t  p roper t i es  and 

conf i rms the f i nd ings  o f  Udeala -- e t  al., (10) who showed t h a t  d i ke  f a t  i s  

a good g l i d a n t / l u b r i c a n t  which compares favourably w i t h  magnesium s teara te  
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ER 
S R  

0 2 4 6 8 10 
A D D E D  D l K A  FAT('/rW/w) 

F I G . l A : E R / S R  and tens i le  s trength  v e r s u s  
*/. /w o f  added d i k a  f a t ;  - E R / S R  

A S t a  - Rx, a L a c t o s e ,  Emcompress  
Tensile s t r e n g t h  - - - -  

I n  a l l  cases, increasing the  amount o f  the l u b r i c a n t s  caused an 

increase i n  the e l a s t i c  recovery (ER), a decrease i n  the  s t ress  r e l a x a t i o n  

( S R )  r e s u l t i n g  i n  an o v e r a l l  increase i n  the r a t i o ,  ER/SR and a decrease i n  

t e n s i l e  strengths of the r e s u l t i n g  t a b l e t s  as shown i n  Figs. 1A and B. 

This r e s u l t  accords we l l  w i t h  those of previous workers (4,5) and i t  may 

we l l  be t h a t  both d i ka  f a t  and s t e a r i c  acid,  being l ub r i can ts ,  are 

i nhe ren t l y  l ess  cohesive than the  o the r  th ree  powders. 

added t o  the  powders they formed a coat around the i n d i v i d u a l  p a r t i c l e s  

which remained more o r  l ess  i n t a c t  dur ing  compression. The i r  presence 

on the powders' p a r t i c l e s  would reduce the  surface van der Waal's type 

cohesive forces on the p a r t i c l e s ;  would make i t  eas ie r  f o r  the p a r t i c l e s  

t o  s l i d e  past each o ther  dur ing  compression, decreasing the  apparent 

When they were 
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S R  a 

6 

4 

C I 1 I I 

1 2 3 4 

T E N S I L E  STRENGHT ( M N m - 2 )  

F IG . lB :ER/SR v e r s u s  t e n s i l e  s t r e n g t h  
a t  Pf : 0 91 f o r  the p o w d e r s  
containing u p  t o  lo*/. W / w  d i k o  
f o t .  

A S t o - R x ,  L a c t o s e  
Erncornpress P f  = 0.73 

TABLE 1. 

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

Mean d i s i n t e g r a t i o n  t ime f o r  l a c t o s e  t a b l e t s  c o n t a i n i n g  v a r y i n g  

Con cen t r a  ti on s o f  L ubr  i c a n t  Mean d i s i n t e g r a t i o n  t i m e  (min)  

% w/w Dika f a t  S t e a r i c  a c i d  

0 0.56 0.56 

2.5 1.26 3.50 

5.0 2.00 7.62 

7.5 4.23 13.40 

10.0 7.31 21.10 
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p l a s t i c  de format ion  o f  t h e  p a r t i c l e s  and t h u s  i n h i b i t i n g  t h e  number and 

s t r e n g t h  o f  bond formed between them (4,5). 

The i n v e r s e  r e l a t i o n s h i p  between ER/SR and t e n s i l e  s t r e n g t h  a t  

f i x e d  pack ing  f r a c t i o n  shown i n  F ig.  16 i s  a l s o  i n  agreement w i t h  t h e  

r e s u l t s  ob ta ined by  prev ious  workers ( 4  - 6 )  f o r  mixed, coated and heated 

powders. 

On t h e i r  e f f e c t  on d i s i n t e g r a t i o n ,  i t  i s  seen, Tab le  1, t h a t  b o t h  

m a t e r i a l s  inc reased the  d i s i n t e g r a t i o n  t imes o f  l a c t o s e  t a b l e t s  b u t  s t e a r i c  

a c i d  pro longed t h e  d i s i n t e g r a t i o n  t imes than d i k a  f a t .  

expected s ince  b o t h  m a t e r i a l s  a r e  hydrophobic  i n  n a t u r e  and have t h e  

a b i l i t y  t o  ?educe water  p e n e t r a t i o n  i n t o  t h e  t a b l e t s .  But i t  may be 

assumed t h a t  s t e a r i c  a c i d  i s  more hydrophobic than d i k a  f a t  o r  t h a t  t h e  

former forms a more e f f i c i e n t  c o a t  around t h e  powder p a r t i c l e s  than the  

1 a t t e r .  

T h i s  i s  t o  be 
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