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ABSTRACT 

Granules have been prepared us ing  a hydrophobic powder and 

a mod i f i ed  s ta rch  as binder.  

couid De prepared us ing e i t h e r  water and 25% modi f ied s t a r c h  or  
a su r fac tan t  s o l u t i o n  and not  less than 5% mod i f i ed  starch. 

Compacts produced from a coarse s i z e  f r a c t i o n  o f  these granules 

d i s i n t e g r a t e d  r e a d i l y  o n l y  i f  the g ranu la t i on  l i q u i d  contained 

su r fac tan t .  A l l  compact had adequate s t reng th  t o  wi thstand 

handl ing b u t  those conta n ing  su r fac tan t  were weaker. 

Granules s u i t a b l e  f o r  t a b l e t t i n g  

I NTRODUCTl ON 

Tne product ion o f  granules by the wet massing and screening 

process invo lves the m ix ing  o f  powders w i t h  a s u i t a b l e  b inae r  

l i q u i d .  

hydrolysed s t a r c h  or g e l a t i n .  A l t e r n a t i v e l y  a substance t h a t  

w i l l  form a b inder  a f t e r  the a d d i t i o n  of l i q u i d ,  can be n i x &  

w i t h  t h e  powders. Granule agglomerates are formed, p r o v i d i n g  

the  powders are adequately wetted, w i thou t  a b inder  bur. 

f requen t l y  i n s u f f i c i e n t  ma te r ia l  d isso lves t o  ho ld  together  the 

agglomerates a f t e r  they have been d r ied .  

This  l i q u i d  may con ta in  a s u i t a b l e  binder,  f o r  example, 
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406 SPRING 

When a tablet is to be prepared, containing a high dose of 
hydrophobic powder,a binder liquid of low surface tension is 
required or a viscous liquid may be used to act as an adhesive 
between the particles (1). However, the use of a viscous 
liquid can inhibit mixing (2) and the addition of accurately 
measured amounts is extremely difficult. 

Granulations using liquids of low surface tension can be 
performed using either organic solvents ( 3 )  or  wetting agents. 
I n  this study a hydrophobic powder blended with up to 25% of a 
modified starch has been granulated by the addition of water or 
aqueous surfactant solutions. The granules that were prepared, 
and compacts prepared from them,have been studied with respect 
to their suitability for tabletting. 

M A T E R I A L S  AND METHODS 

Granules were prepared from 2009 of a mixture of a hydro- 
phobic polyvinylchloride (Pevi kon 0-42, Fosfatbolace, Stockholm, 
Sweden) 3.3pm, 1.422 g cm'3,contact angle with water 128'; 
blended with different proportions of a modified starch (Sta-Rx 
1500, Colorcon Ltd., Orpington, Kent, England) 17.0.~lm 1.49 g 
cm-3. 
' 2 '  blade mixer (Winkworth, Wishaw, Scotland). The chosen 
volume of water or surfactant solution, dioctyls sodium sulpho- 

succinate 1 %  w/v, surface tension 24.2mNm-l was then added and 
the whole was massed for 5,lO or 20 minutes. In each case 
massing was stopped 1 minute from the total time and the sides 
of the mixer were scraped before completing the massing, 
damp mass was forced through a 1.4m screen using an oscillating 
granulator and the granules were dried to constant weight at 50 

in a hot air oven. 
sieves and the 50% s i z e  calculated. 

100MIY1n-~ from the 1.Om - 0.5mm size fractions of selected 

The two powders were pre-mixed for four minutes using a 

The 

0 

The dry granules were fractionated using 

Compressed discs, 19.05mm diameter, were prepared at 
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GRANULATION OF A HYDROPHOBIC POWDER 407 

batches. The hardness and d i s i n t e g r a t i o n  time o f  these d i scs  

were measured us ing a Schleuniger hardness t e s t e r  and the 

B r i t i s h  Pharmacopoeia1 method, respec t i ve l y .  

RESULTS 

I n  order  t o  assess the e f f e c t s  o f  v a r i a t i o n  i n  l i q u i d  

volume and Sta-Rx 1500 content,granules were made us ing l i q u i d  

volumes from 100-130cm3 and the Sta Rx 1500 content was va r ied  

from 2 .5% w/w to 25% w/w. 

granules formed but a f t e r  d r y i n g  they were too  s o f t  t o  

f r a c t i o n a t e  w i thou t  s i g n i f i c a n t  abrasion. 

s izes f o r  t h e  var ious batches a re  given i n  Table 1. 

A t  the lowest Sta Rx 1500 content 

The mean granule 

Compressed disc's were formed from selected batches using the 

1.0 - 0 . 5 m  s i z e  f r a c t i o n .  

f r a c t i o n s  and the p roper t i es  o f  the d i scs  t h a t  were prepared 

from them are l i s t e d  i n  Table 2 .  

The minimum p o r o s i t y  o f  these 

DtSCUSSlON 

The r e s u l t s  i n  Table 1 show t h a t  use o f  the modi f ied s ta rch  

makes i t  poss ib le  t o  granulate a hydrophobic powder wi thout  the 

a d d i t i o n  o f  a w e t t i n g  agent. The surface tens ion of the 

aqueous phase formed from 250cm3 water and 259 Sta-Rxl500 was 

66 mNm-*. The r e s u l t s  i n  Table 1 a l s o  show t h a t  the major 

e f f e c t  o f  massing time. 

minute massing, gave an overwet mass, whereas a f t e r  5 minutzs 

massing almost no granule was formed. However, d i scs  prepared 

from granules, t h a t  had been massed us ing water, d i s in teg ra ted  

very s lowly  i n  water a t  37'. Table 2. Add i t i on  o f  su r fac tan t ,  

1% t o  the  d i s i n t e g r a n t  f l u i d  had an i n s i g n i f i c a n t  e f f e c t  on 

d i s i n  teg fa t i on t i me. 

Using lOOcm 3 water and prolonged, 20 
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408 SPRING 

TABLE 1 

The  Mean Granule S izes  o f  Batches prepared u s i n g  water  or lZWw/v 

d ioc ty l sod ium su lphosucc ina te .  

Mean Granule S izes  (um) 

Massing t ime  (min) 5 5 5 5 10 20 

Sta-Rx 1500 % 5 15 20 25 25 25 

B inder  l i q u i d  (crn3) 

Water 100 - < loo  

&I  105 - < l o 0  - 230 

125 - < l o 0  - 550 
I I  - <I00  - 800 130 

S u r f a c t a n t  105 - 120 - 120 

125 540 - - 280 

1 1  130 920 400 375 335 

- - 

I f  

I I  

w = s ign i f i can t ,<8O%, worming 

p = pas te  i n  m ixe r  

TABLE 2 

51 0 W 

660 W 

W P 
- - 

120 120 

610 W 

W - 

Minimum P o r o s i t i e s  o f  1.0 - 0.5mm S ize  F rac t i ons ,  Mean Hardness 

and the  D i s i n t e g r a t i o n  Time 'for F ine  D iscs  Compressed a t  100MNm-2 

B inder  volume 130 cm3, Massing Time 5 minutes.  

B inder  1 i q u i d  Surf a c t  a n t  1 % Water 

Sta-Rx % 5 I 5  20 25 25 

Poros i t y  0.24 0.23 0.22 0.21 0.20 

Hardness ( t p )  13.8 13.2 13.1 14.0 > 20 

D i s i n t e g r a t i o n  t ime  305 45 45 45 >1800 
( se cond s ) 
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GRANULATION OF A HYDROPHOBIC POWDER 409 

Granulat ions c a r r i e d  out  us ing  su r fac tan t  s o l u t i o n  requi red 

more l i q u i d ,  than water used alone, i n  order  t o  produce la rge  

granules. However, these could be prepared us ing 5% Sta-Rx1500 

and the compressed d i scs  had s a t i s f a c t o r y  d i s i n t e g r a t i o n  

c h a r a c t e r i s t i c s .  Table 2. 

The r e s u l t s  i n  Table 2 i nd i ca te ,  i n  add i t i on ,  the weakening 

e f f e c t  o f  the su r fac tan t  on the  compacts and the decreasing 

p o r o s i t y  w i t h  both increas ing Sta-Rx content and t h e  source o f  

su r fac tan t .  

. 
Granulat ion i n  the  absence o f  t he  su r fac tan t  i s  the r e s u l t  

of t h e  format ion o f  a paste by the modi f ied starch, t h i s  i s  a 

h igh  v i s c o s i t y  b inder  t h a t  s t i c k s  the hydrophobe p a r t i c l e s  

together.  With a su r fac tan t ,  s u f f i c i e n t  s ta rch  i s  requi red t o  

f o r m  s o l i d  br idges on d ry ing  bu t  adequate w e t t i n g  occurs t o  

g i ve  s a t i s f a c t o r y  damp granules. 

w i t h  52.5% '/w su r fac tan t  s o l u t i o n  i s  poss ib l y  due t o  t h e  

format ion of weaker damp agglomerates w i t h  a b inder  l i q u i d  o f  

low sur face tension. 

The f a i l u r e  o f  prolonged massing t o  produce la rge  granules 
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