
DRUG DEVELOPMENT AND INDUSTRIAL PHARMACY, 9(1&2) ,  179-201 (1983)  

S.Y. Osewa and RON. N a s i p u r i  
Department o f  Pharmaceut ics,  
F a c u l t y  o f  Pharmacy 
U n i v e r s i t y  o f  I f e  
I l e - I f  e 
N i g e r i a .  

Summary 

Var ious  ba tches  o f  l a c t o s e  g r a n u l e s  were p r e p a r e d  

by  wet g r a n u l a t i o n  process  u s i n g  acacia,  cassava s t a r c h  

and p o l y v i n y l p y r r o l i d o n e  s e p a r a t e l y  as b i n d e r s  by  

i n t e r - c h a n g i n g  s i e v e s  f o r  wet and d ry  s c r e e n i n g o  The 

e f f e c t s  o f  wet and d ry  screen a p e r t u r e  s i z e s  t o g e t h e r  

w i t h  t h e  e f f e c t s  o f  t h e  b i n d e r s  used on t h e  p h y s i c a l  

p r o p e r t i e s  o f  such g r a n u l e s  and t h e  co r respond ing  t a b l e t s  

were i n v e s t i g a t e d .  The b u l k  volume o f  g r a n u l e s  was 

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

f o r  d r y  s c r e e n i n g  i n c r e a s e d  w h i l e  keep ing  a p a r t i c u l a r  
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180 OSEWA AND NASIPURI 

s i e v e  c o n s t a n t  f o r  wet screening.  No s i g n i f i c c n t  

d i f f e r e n c e  was observed w i t h  r e g a r d s  t o  t h e  e f f e c t  o f  

s i e v e  s i z e  upon t h e  f l o w  r a t e .  

I t  was a l s o  observed t h a t  keep ing  t h e  s i e v e  s i z e  

f o r  wet s c r e e n i n g  cons tan t ,  t h e  mean t a b l e t  w e i g h t  

i n c r e a s e d  w h i l e  t h e  t a b l e t  w e i g h t  v a r i a t i o n  decreased 

as t h e  s i e v e  s i z e  f o r  d r y  s c r e e n i n g  decreased. There  

found t o  be  an obse rvab le  r e l a t i o n s h i p  between t h e  

s i e v e  s i z e s  used f o r  d r y  and wet sc reen ing ,  average 

g r a n u l e  s i z e  and hardness o f  t a b l e t s .  

s i e v e  was k e p t  c o n s t a n t  f o r  wet sc reen ing ,  an i n c r e a s e  

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

i n  an i n c r e a s e  i n  average g r a n u l e  s i z e  and a decrease 

i n  t a b l e t  hardness. T h i s  may be due t o  i n c r e a s e  i n  v o i d  

space, decrease i n  d i e  f i l l  and l e s s  bond ing  between t h e  

granu les .  The d i s i n t e g r a t i o n  t i m e  o f  t h e  t a b l e t s  was 

found t o  be s i g n i f i c a n t l y  i n f l u e n c e d  by  t h e  s i e v e  s i z e  

comb ina t ion  used for wet and d r y  sc reen ing .  When s i e v e s  

f o r  wet s c r e e n i n g  were k e p t  cons tan t ,  an i n c r e a s e  i n  t h e  

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

When a p a r t i c u l a r  

o f  l o w e r  d i s i n t e g r a t i o n  t ime. 

INTRODUCTION 
E f f e c t s  o f  s i e v e  s i z e  and commonly used b i n d e r s  

on t h e  s i z e  d i s t r i b u t i o n  o f  l a c t o s e  g r a n u l e s  p r e p a r e d  
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EFFECT OF SIEVE S I Z E  FOR SCREENING 181 

by massing and f o r c e  s c r e e n i n g  has been p r e s e n t e d  

e a r l i e r  by N a s i p u r i ,  I r o n o  and Opakunle (1). 

V a r i o u s  workers  have r e p o r t e d  t h e  e f f e c t s  o f  

chang ing  g r a n u l e  s i z e  on t h e  p h y s i c a l  p r o p e r t i e s  o f  t h e  

r e s u l t a n t  t a b l e t s  (2-8). R e c e n t l y  N a s i p u r i  and K u f o r i j i  

(9) a l s o  s t u d i e d  t h e  e f f e c t  o f  g r a n u l e  s i z e  o f  s t a r c h  

as a d i r e c t  compress ion c a r r i e r  on t h e  p h y s i c a l  p r o p e r t i e s  

o f  c h l o r p h e n i r a m i n e  t a b l e t s ,  

s i z e  o f  s i e v e s  were used by  t h e  above workers  t o  s t u d y  

t h e  e f f e c t  o f  g r a n u l e  s izes ,  no s y s t e m a t i c  s t u d y  appears 

t o  have been made on t h e  e f f e c t s  o f  s i e v e  s i z e  f o r  b o t h  

wet and d ry  s c r e e n i n g  on t h e  p h y s i c a l  p r o p e r t i e s  o f  

g r a n u l e s  and t h e  r e s u l t a n t  t a b l e t s ,  We have t h e r e f o r e ,  

extended t h e  e a r l i e r  work o f  N a s i p u r i  and o t h e r s  ( 1 )  

and assessed t o  what p o s s i b l e  e f f e c t  t h e  comb ina t ion  o f  

wet and d r y  sc reen s i z e s  i n  t h e  c o n v e n t i o n a l  method o f  

massing and s c r e e n i n g  may have on t h e  p h y s i c a l  p r o p e r t i e s  

o f  g r a n u l e s  and t h e  r e s u l t a n t  t a b l e t s .  

A l though  d i f f e r e n t  mesh 

M a t e r i a l s  

L a c t o s e  (Whey Products ,  U,K.) was used as supp l i ed .  

Acac ia  and p o l y v i n y l p y r r o l i d o n e  (PVP) were o b t a i n e d  

f rom B.D.H., Poole, U.K. and were used a t  c o n c e n t r a t i o n s  

o f  10% w/w s o l u t i o n s  whereas cassava s t a r c h  was p r e p a r e d  
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182 OSEWA AND NASIPURI 

i n  t h e  l a b o r a t o r y  f rom t h e  t u b e r s  o f  Mannihot  u t i l l i s i m a  

and was used as a 10% w/w paste,  Magnesium s t e a r a t e  

was o f  B.P. grade. 

Methods 
Method o f  p r e p a r a t i o n  o f  g r a n u l e s  u s i n g  v a r i o u s  

combina t ions  o f  s i e v e s  o f  d i f f e r e n t  a p e r t u r e  s i z e s  b y  

massing and f o r c e  s c r e e n i n g  method have been r e p o r t e d  

e a r l i e r  (1  ). Three d i f f e r e n t  b i n d e r s  namely, PVP, 

a c a c i a  and cassava s ta rch ,  were used t o  p r e p a r e  t h e  

granules.  Va r ious  ba tches  o f  g r a n u l e s  t h u s  p repared  

were t h e n  used t o  de te rm ine  t h e  f o l l o w i n g  g r a n u l e  

p r o p e r t i e s :  

S p e c i f i c  B u l k  Volume And B u l k  D e n s i t y :  

The s p e c i f i c  b u l k  volume o f  t h e  g r a n u l a t i o n  was 

c a l c u l a t e d  by  d i v i d i n g  t h e  volume by  t h e  w e i g h t  o f  t h e  

sample. 50g o f  g r a n u l e s  f rom each b a t c h  was used f o r  

t h e  purpose. The p rocedure  was r e p e a t e d  t h r e e  t i m e s  

f o r  each i n d i v i d u a l  group o f  g ranu les .  The r e c i p r o c a l  

o f  t h e  s p e c i f i c  b u l k  volume gave t h e  b u l k  d e n s i t y  o f  

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

F low Rate O f  Granules:  

F low r a t e  o f  g r a n u l e s  was de termined u s i n g  t h e  

g r a n u l e  f l o w  t e s t e r ,  t y p e  GDT (Erweka) by  t i m i n g  t h e  

passage o f  50g o f  g r a n u l a t i o n  f rom each batch,  
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EFFECT OF SIEVE S I Z E  FOR SCREENING 183 

Compression o f  Granules:  

Magnesium s t e a r a t e ,  i n  a c o n c e n t r a t i o n  o f  0,50% w/w, 

was added t o  each b a t c h  o f  g r a n u l e s  as a l u b r i c a n t ,  

The g r a n u l e s  were t h e n  compressed on a s i n g l e  punch 

t a b l e t t i n g  machine ( D i a f  A/S, Denmark) f i t t e d  w i t h  6mm 

f l a t  punch a t  a p rede te rm ined  compress ion pressure .  

Machine ad jus tmen ts  and t h e  volume o f  t h e  d i e  f i l l  were 

k e p t  c o n s t a n t  d u r i n g  t h e  i n v e s t i g a t i o n ,  

T a b l e t  Weight V a r i a t i o n :  

Twenty t a b l e t s  f rom each b a t c h  were weighed 

i n d i v i d u a l l y  on an a n a l y t i c a l  ba lance  and t h e  mean 

weight ,  s t a n d a r d  d e v i a t i o n  and c o e f f i c i e n t  of v a r i a t i o n  

c a l c u l a t e d ,  

T a b l e t  C rush ing  S t reng th :  

Hardness o f  t a b l e t s  were de te rm ined  u s i n g  a 

P f i z e r  Hardness T e s t e r  (Chemical  D i v i s i o n ,  P f i z e r  Inc., 

U.S.A.) which i n d i c a t e s  t h e  r e s i s t a n c e  t o  c r u s h i n g  i n  

b o t h  pounds and kilogrammes. Mean c r u s h i n g  s t r e n g t h  o f  

t e n  t a b l e t s  was de termined f rom each batch.  

T a b l e t  F r i a b i l i t y :  

F r i a b i l i t y  v a l u e  was de termined by  s u b j e c t i n g  

20 t a b l e t s  o f  known w e i g h t  t o  a c o n t r o l l e d  s e r i e s  o f  

f a l l i n g  shocks i n  a Roche F r i a b i l a t o r  (Erweka), t h e  
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184 OSEWA AND NASIPURI 

drum o f  which was made t o  r o t a t e  f o r  4 m inu tes  a t  25r.p0m. 

The percentage loss due t o  a b r a t i o n  was t h e n  c a l c u l a t e d .  

D i s i n t e g r a t i o n  Time: 

D i s i n t e g r a t i o n  t i m e  o f  t a b l e t s  was de termined by 

t h e  B,P. method u s i n g  Manesty T a b l e t  D i s i n t e g r a t i o n  

Tes t  U n i t  (Manesty Machines Ltd,, U.K.), F i v e  t a b l e t s  

were used a t  a t i m e  f o r  each t e s t .  D i s t i l l e d  wa te r  a t  

36 - 38OC was used as t h e  medium. 

RESULTS AND DISCUSSION 

Lac tose  was used i n  t h i s  s t u d y  because t h i s  

substance i s  cons ide red  as one o f  t h e  most p o p u l a r  

d i l u e n t s  i n  t h e  p r o d u c t i o n  o f  compressed t a b l e t s  and 

i s  used e x t e n s i v e l y  f o r  t h i s  purpose. T h e r e f o r e  s t u d y  

o f  f a c t o r s  a f f e c t i n g  t h e  p h y s i c a l  s tandards  o f  l a c t o s e  

t a b l e t s  f rom g r a n u l e s  p repared  by  i n t e r - c h a n g i n g  s i e v e s  

f o r  wet and d ry  s c r e e n i n g  may be c o n s i d e r e d  i m p o r t a n t  

f rom t h e  p r a c t i c a l  development p o i n t  o f  v iew. 

The s p e c i f i c  b u l k  volume o f  t h e  g r a n u l a t i o n s  

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

volume o f  t h e  i n t r a - p a r t i c u l a r  po res  and t h e  volume o f  

t h e  i n t e r - p a r t i c l e  spaces. E f f e c t s  o f  v a r i o u s  s i e v e  

combina t ions  f o r  wet and d r y  s c r e e n i n g  on t h e  average 

g r a n u l e  s ize ,  s p e c i f i c  b u l k  volume and b u l k  d e n s i t y  
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EFFECT O F  S I E V E  S I Z E  FOR SCREENING 
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Table I. 
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1.83 0.55 
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1.97 0.51 
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Sieve 
Combi- 
nation 

- 
A 
B 
C 
D 
E 
F 
G 

H 
I 
J 
K 

L 
PI 
N 
0 

P 

Q 
R 
S 
T 

IJ 

V 
'/I 

x 
Y 

Effect of inter-chanKing sieves f o r  wet and dry 
screeninR on the averalp {:ranule size, specific 
bulk volume and bulk density of lactose nanules 

Binders:- A = lww/v PVP s o l u t i o n ;  

B = 1@h/v A x c i a  solution; 
C = l*/v Cassava starch paste 

a = Average granule size; 
b = Specific bulk volume and 
c E Bulk density. 

Sieve aperture 
size (mm) 

Wet Dry 
Screen Screen 
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0.833 
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- 
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530 1.61 0.62 

750 1.80 0.56 
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b70 1.79 0.56 
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1.58 
1.86 
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1.60 
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2.00 

2.00 
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1.68 
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186 OSEWA AND NASIPURI 

u s i n g  t h r e e  d i f f e r e n t  b i n d e r s  a r e  p r e s e n t e d  i n  T a b l e  1. 

R e s u l t s  show t h a t  t h e  b u l k  volume i n c r e a s e s  as t h e  

a p e r t u r e  s i z e  o f  s i e v e s  f o r  d r y  s c r e e n i n g  i n c r e a s e s  

w h i l e  keep ing  a p a r t i c u l a r  s i e v e  c o n s t a n t  f o r  wet 

screening.  T h i s  o b s e r v a t i o n  h o l d s  good f o r  a l l  t h e  

b i n d e r s  used i n  t h i s  s tudy.  

T h e o r e t i c a l l y ,  t h e  v o i d  space shou ld  i n c r e a s e  as 

t h e  g r a n u l e  s i z e  i s  inc reased,  t h e r e b y  i n c r e a s i n g  b u l k  

volume. Marks and S c i a r r a  (5 )  have p o i n t e d  o u t  t h a t  

t h e  t r u e  e f f e c t  o f  g r a n u l e  s i z e  upon b u l k  volume may 

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

shape, r a t e  and d i r e c t i o n  o f  f l o w  e tc .  Bu t  N a s i p u r i  

e t .  a l .  ( 1 )  have shown t h a t  f o r  any p a r t i c u l a r  wet 

sc reen a p e r t u r e  s ize ,  t h e  average g r a n u l e  s i z e  i n c r e a s e s  

as t h e  d r y  sc reen a p e r t u r e  s i z e  i s  i nc reased ;  t h e r e f o r e ,  

t h e  i n c r e a s e  i n  t h e  s p e c i f i c  b u l k  volume i n  t h e  p r e s e n t  

i n v e s t i g a t i o n  appears t o  f o l l o w  t h e  t h e o r e t i c a l  p a t t e r n  

i.e. t h e  b u l k  volume i n c r e a s e s  as t h e  g r a n u l e  s i z e  i s  

inc reased.  B u t  as t h e  a n a l y s i s  o f  v a r i a n c e  on t h e  

r e s u l t  shows t h a t  a t  t h e  95% p r o b a b i l i t y  l e v e l ,  t h e  

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

t h e  t r u e  e f f e c t  o f  t h e  s i e v e  s i z e  upon s p e c i f i c  volume, 

the re fo re ,  may have been m o d i f i e d  by  f a c t o r s  l i k e  
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EFFECT OF SIEVE SIZE FOR SCREENING 187 

p o s i t i o n i n g  o f  t h e  g r a n u l e s  i n  r e l a t i o n  t o  each o t h e r ,  

w h i l e  t h e  g r a n u l e  s i z e  range may n o t  have been s u f f i c i e n t l y  

d i f f e r e n t  f rom each o t h e r  t o  show a s i g n i f i c a n t  d i f f e r e n c e  

i n  t h e  r e s u l t s .  

F l o w a b i l i t y  o f  g r a n u l e s  was found t o  be  a f f e c t e d ,  

though n o t  s i g n i f i c a n t l y ,  by  i n t e r c h a n g i n g  s i e v e s  f o r  

wet and d r y  s c r e e n i n g  (F ig.  1) Except  i n  c e r t a i n  cases, 

where t h e r e  was found t o  be an i n t e r r u p t e d  t rend,  g e n e r a l l y  

decreased f l o w  r a t e  was observed as t h e  dry  screen 

a p e r t u r e  s i z e  was i n c r e a s e d  w h i l e  k e e p i n g  t h e  a p e r t u r e  

s i z e  f o r  wet sc reen cons tan t .  W h i l e  s t u d y i n g  t h e  e f f e c t  

o f  s i e v e  s i z e  and commonly used b i n d e r s  on t h e  s i z e  

d i s t r i b u t i o n  o f  l a c t o s e  granu les ,  N a s i p u r i  and o t h e r s  ( 1 )  

showed e a r l i e r  t h a t  an o v e r a l l  i n c r e a s e  i n  average 

g r a n u l e  s i z e  was o b t a i n e d  as t h e  d r y  sc reen s i z e  was 

i n c r e a s e d  ( v a l u e s  o f  average g r a n u l e  s i z e  a r e  i n c l u d e d  

i n  T a b l e  1). I t  may t h e r e f o r e ,  b e  p r o b a b l e  t h a t  t h e  

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

g a t i o n  i s  due t o  t h e  decreased average g r a n u l e  s i z e  t h a t  

has been formed by  v a r i o u s  s i e v e  combinat ions.  

a n a l y s i s  o f  v a r i a n c e  showed t h a t  t h e  t r e a t m e n t  e f f e c t  

is n o t  v e r y  s i g n i f i c a n t  a t  t h e  95% l e v e l  o f  c o n f i d e n c e  

and t h i s  may be  due t o  t h e  presence o f  v a r y i n g  amount 
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188 OSEWA AND NASIPURI 

Binder 
*--a PVP 10% 
O--o Acacic 10% 
&-a Cassava starch 10% 
Sieve combination - as given in TaMe I 

c ? 

.r_ 5 
I 

t 
1 

f 
I 

pd 
I 1 1 1 1 1 1  I I I I I I  1 1 1 1 ' ! ' 1 1 1 1 ' 1  

A B C D E F G H  I J K L M N O P Q R S T U V W X Y  
SIEVE COMB IN AT I0 N 

Fig.  1. E f f e c t  of sieve s i z e  f o r  wet and d r y  screening  on t h e  
flowablility of l a c t o s e  g ranu le s  

o f  ' f i n e s '  i n  t h e  d i f f e r e n t  ba tches  o f  g r a n u l e s  t h a t  

may have m o d i f i e d  t h e  f l o w  r a t e  r e s u l t s ,  R u b i n s t e i n  and 

B lane  (8 )  observed a r e l a t i o n s h i p  between f l o w  p r o p e r t i e s  

and t h e  s i z e  o f  l a c t o s e  and c a l c i u m  phosphate g r a n u l e s  

c o n t a i n i n g  b e n d r o f l u a z i d e .  Us ing  a s p e c i a l l y  des igned 

apparatus,  Marks and S c i a r r a  ( 5 )  a l s o  found t h e  f l o w -  

a b i l i t y  o f  g r a n u l e s  t o  be  a f f e c t e d  by  t h e  s i z e  o f  t h e  
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EFFECT OF SIEVE SIZE FOR SCREENING 189 

granules. 

through an o r i f i c e  as  the  s i z e  was decreased. 

They observed g rea t e r  flow r a t e  of t h e  granules 

It has been found t h a t  t h e  s ieve  combinations f o r  

wet and d r y  screening have e f f e c t  on the  proper t ies  of 

granules. 

s ieves  used for the  wet and d r y  screening o f  granules 

It would therefore ,  be expected t h a t  t h e  

Binder - PVP 10% 
H Acacia 10% 
m-m Cassava starch 10% 

Sieve combination -as given in Table I 

SIEVE COM BINATION 

Fig. 2. Effect of interchanging sieves for wet and dry  screening 
on the weight variation of lactose tablets 
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190 OSEWA AND NASIPURI 

may a l s o  have e f f e c t  on t h e  p r o p e r t i e s  o f  t a b l e t s  p r e p a r e d  

f rom such granu les ,  E f f e c t s  o f  i n t e r c h a n g i n g  s i e v e s  

f o r  wet and d r y  s c r e e n i n g  on t h e  w e i g h t  v a r i a t i o n  o f  

l a c t o s e  t a b l e t s  a r e  g i v e n  i n  F ig.  2. I t  can be  seen 

f rom t h e  r e s u l t s  t h a t  keep ing  wet sc reen s i z e  cons tan t ,  

as t h e  d r y  sc reen s i z e  i n c r e a s e d  t h e r e  i s  an i n c r e a s e  i n  

w e i g h t  v a r i a t i o n  as ev idenced f rom t h e  h i g h e r  v a l u e s  o f  

t h e  c o e f f i c i e n t  o f  v a r i a t i o n .  S t a t i s t i c a l  a n a l y s i s  a l s o  

shows t h a t  t h e  s i e v e  s i z e  e f f e c t  f o r  wet and d r y  s c r e e n i n g  

i s  s i g n i f i c a n t  a t  t h e  99% l e v e l  o f  c o n f i d e n c e  ( T a b l e  2). 

Comparing t h e  r e s u l t  w i t h  t h e  s i z e s  o f  g r a n u l e s  t h a t  

a r e  produced b y  v a r i o u s  s i e v e  combina t ions ,  i t  can be  

seen t h a t  t h e  w e i g h t  v a r i a t i o n  reduces  as t h e  g r a n u l e  

s i z e  becomes sma l le r .  T h i s  i s  expec ted  s i n c e  s m a l l e r  

g r a n u l e s  would e x h i b i t  more r e g u l a r  p a c k i n g  r e s u l t i n g  

i n  more u n i f o r m  d i e  f i l l s  d u r i n g  compress ion t h a n  l a r g e r  

g ranu les .  A l though  Marks and S c i a r r a  ( 5 )  r e p o r t e d  an 

i n t e r r u p t e d  t r e n d  i n  w e i g h t  v a r i a t i o n  due t o  g r a n u l e  

s i ze ,  R u b i n s t e i n  and B l a n e  ( 8 )  and Kassem e t .  a l .  (6)  

observed t h a t  r e d u c i n g  g r a n u l e  s i z e  decreases t h e  t a b l e t  

w e i g h t  v a r i a t i o n .  

When a p a r t i c u l a r  s i e v e  s i z e  was k e p t  c o n s t a n t  f o r  

wet s c r e e n i n g  and t h e  s i e v e  a p e r t u r e  s i z e  f o r  d r y  s c r e e n i n g  
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EFFECT OF S I E V E  S I Z E  FOR SCREENING 191 

Table 2 

* 
Analysis of variance f o r  the weight var ia t ion  
o f  l ac tose  tab le t s  

sv 

Between 

treatments 

Within 

treatments 

To t a1 

DF 

2 

22 

2h 

SS 

8909.208 

1 1 277.1 79 

201 86.387 

Ms 

4454.604 

51 2 599 

F. Test 

8.69 

* 
A t  the  955% p r o b a b i l i t y  leve l ,  the tabulated F (2,22) = 5.72 

and t he  calculated F equals to 8.69. Therefore, the 

treatment e f f e c t  is significant. 

was increased ,  there was a corresponding decrease  i n  

t h e  crushing s t r e n g t h  of t a b l e t s  (Fig. 3). T h i s  i s  

probably d u e  t o  t he  change i n  t h e  granules  from smal le r  

t o  l a r g e r  s ize  a s  has been shown e a r l i e r  ( l ) ,  t h e  d i e  

f i l l  weight and a l s o  t h e  i n c r e a s e  i n  t h e  void space. 

Marks and S c i a r r a  (5) have shown t h a t  a s  t h e  g ranu le  

s i z e  i s  reduced, the  d i e  f i l l  weight i s  increased .  

Kassem and o t h e r s  (6 )  a l s o  repor ted  t h a t  a decrease  i n  
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19 2 OSEWA AND NASIPURI 

Binder - PVP 10% 
-Acacia 10% 
-Cassava starch 10% 
Sieve combination - as given in Table I 

8 

7 

6 

5 
I 

(3 
Y - 
Z L  
z 
0 
U 
I 

I- 

a 

?! a 
$ 2  

3 

1 

I\ ?\ 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 l 1  I $ 1  1 ' 1 1  

A B C D E F G H I  J K L M N O P Q R S T U V W X Y  
SIEVE COMBINATION 

Fig. 3. Effect of sieve size for wet and dry screening on the 
hardness of lactose tablets 

g r a n u l e  s i z e  r e s u l t e d  i n  an i n c r e a s e  i n  hardness thought  

t o  be due t o  an i n c r e a s e d  a r e a  o f  c o n t a c t  because o f  a 

decrease i n  v o i d  space. On t h e  o t h e r  hand, R u b i n s t e i n  

and B lane  (8 )  d i d  n o t  f i n d  any r e l a t i o n s h i p  and 
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EFFECT OF SIEVE S I Z E  FOR SCREENING 19 3 

i n d i c a t e d  t h a t  g r a n u l e  s i z e  cannot  be c o n s i d e r e d  as a 

p r i m a r y  v a r i a b l e  i n f l u e n c i n g  t a b l e t  c r u s h i n g  s t r e n g t h .  

The c r u s h i n g  s t r e n g t h  r e s u l t s  i n  t h e  p r e s e n t  s t u d y  

were v e r i f i e d  by  numerous r e a d i n g s  and a s t a t i s t i c a l  

a n a l y s i s  o f  vas iance.  The s i e v e  s i z e  e f f e c t  on t h i s  

parameter  was found t o  be h i g h l y  s i g n i f i c a n t  a t  t h e  99% 

l e v e l  o f  c o n f i d e n c e  (Tab le  3 ) .  

Table 3. 

u 
Analysis of variance f o r  crushing s t rength 

of lactose t a b l e t s  

sv 

Between 

treatments 

Within 

treatments 

Total  

* 

DF 

2 

22 

24 

ss 

43.8679 

16.8243 

60.6922 

Ms 

21.9339 

0 . 7647 

F. Test  

28.681 5 

A t  the 992 probabi l i ty  leve l ,  the tabulated F ( 2 , 2 2 )  

equals t o  5.72 and the calculated F equals t o  28.6815. 

The treatment e f f e c t ,  therefore,  i s  highly s igni f icant .  
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194 OSEWA AND NASIPURI 

T a b l e t  f r i a b i l i t y  i s  t h e  measure o f  t h e  s t r e n g t h  

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

normal  h a n d l i n g  and t r a n s p o r t a t i o n .  

e f f e c t  o f  i n t e r c h a n g i n g  s i e v e  s i z e  f o r  wet and d r y  

s c r e e n i n g  on t h e  f r i a b i l i t y  v a l u e  o f  l a c t o s e  t a b l e t s .  

There i s  an obse rvab le  r e l a t i o n s h i p  between t h e  s i e v e  

s i z e  combinat ion,  t h e  s i z e  o f  t h e  g r a n u l e s  and t h e  

f r i a b i l i t y  v a l u e  o f  t h e  r e s u l t a n t  t a b l e t s .  When a 

p a r t i c u l a r  s i e v e  was k e p t  c o n s t a n t  f o r  wet s c r e e n i n g  

and i n c r e a s i n g  t h e  s i e v e  s i z e  f o r  d r y  s c r e e n i n g  (wh ich  

cor responds t o  an i n c r e a s e  i n  g r a n u l e  s i z e ) ,  t h e r e  was 

an i n c r e a s e  i n  t h e  f r i a b i l i t y  v a l u e  o f  t a b l e t s .  I t  was 

f u r t h e r  d e r i v e d  s t a t i s t i c a l l y  t h a t  t h e  s i e v e  s i z e  e f f e c t  

i s  h i g h l y  s i g n i f i c a n t  a t  t h e  99% p r o b a b i l i t y  l e v e l  

(Tab le  4). 

F i g u r e  4 shows t h e  

The t r e n d  i n  t h e  r e s u l t s  appears t o  be  d e f i n i t e  

and r e p r o d u c i b l e  i n  t h e  case o f  a c a c i a  and cassava 

s t a r c h  b inde rs .  I n  t h e  case of PVP b i n d e r  however, 

t h e r e  found t o  be somewhat i n t e r r u p t e d  t r e n d  i n  t h e  

f r i a b i l i t y  va lues .  The r i s e  i n  t h e  f r i a b i l i t y  v a l u e s  

o f  t h e  t a b l e t s  w i t h  PVP as b i n d e r  when compared t o  those  

o f  cassava s t a r c h  and a c a c i a  as b i n d e r s  may be  due t o  a 

b i n d e r  dependent e f f e c t .  Weak g r a n u l e s  t e n d  t o  behave 
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Sieve combination- as given in Table I 

h 
Bider 

A = PVP 10% 
B =Acacia 10% 
C = Cassava starch 10% 

n 

5 

SIEVE COM BIN AT I ON SIEVE COM BIN AT I ON 

Fig .  4 .  Effect of interchanging sieves for wet and dry screening 
on the friability value of lactose tablets 
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* 
Analysis of variance for friability value 

of tablets 

Be tween 

treat men t s 

Within 

treatments 

Total 

DF 

2 

22 

24 

ss 

154.867 

114.994 

269.861 

Ms F. Test 

77.433 

5.227 

* 
At the 99:. probability level, the tabulated 

and the cnl.culated F equals 14.814. The treatment 

effect, therefore, is quite significant. 

F ( 2 , 2 2 )  = T.72 

unpredictively s ince  they may break u p  t o  a g rea t e r  or 

l e s s e r  extent depending on the s i z e  of t he  s ieves  fo r  

wet and d r y  screening. 

Figure5represents  the e f f e c t s  o f  s i eve  s i z e  on 

the  d i s in t eg ra t ion  time o f  l ac tose  t ab le t s .  

show t h a t  keeping a p a r t i c u l a r  s ieve  s i z e  constant fo r  

wet screening, i f  the  s ieve  s i z e  f o r  d r y  screening i s  

Results 
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Sieve Combination - as given in Table I 

197 

Binder 
M P V P  10% 
-Acacia 10% 
-Cassava starch 10% 

A B C D E F G H I J  K L M N O P Q R S T U V W X Y  
SIEVE COMBINATION 

Fig. 5. Effect of sieve size fo r  wet and dry screening on the 
disintegration time of lactose tablets 
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198 OSEWA AND NASIPURI 

increased, there is a decrease in the disintegration 

time and this occured with all the three binders. This 

may be related to the granule size in that as the size 

of granules decreased, the disintegration time increasedo 

This is probably due to the increase in die fill, as 

demonstrated by increase in tablet weight, with 

consequent increase in the degree of compaction, stronger 

binding between granules and thus increase in the 

hardness of tablets. Although this is in agreement 

with the findings by Kassem and others (61, it was 

reported by Rubinstein and Blane (8) that granule size 

per se does not significantly affect disintegration time. 

Marks and Sciarra (5) also did not obtain significant 

results which was thought to be due to the limitations 

of the disintegration apparatus as well as the fact 

that there are other factors which may have a greater 

effect upon the disintegration time. But in the present 

investigation, a definite and reproducible trend was 

observed in respect o f  the effect of granule size on 

disintegration time (Fig. 5) and the results were found 

to be highly significant statistically at the 99% level 

of confidence (Table 5). 
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EFFECT OF SIEVE S I Z E  FOR SCREENING 199 

Tablc 5 -- 
* 

Ana.l,ysis o f  variance f o r  the d is in tegra t ion  
time of  t a b l e t s  

sv 

Between 

treatments 

Within 

treatments 

Total  

DF 

2 

22 

24 

ss 

31 8.7938 

66.61 44 

387.4083 

Ms 

1 59 . 3969 

3.11 884 

F. Test 

51 .lo17 

* 
A t  the 999; probabi l i ty  leve l ,  the tabulated F (2,22) 

equals t o  5.72 but the calculated F equals t o  51.1017. 

The treatnient e f f e c t  is therefore,  highly s igni f icant .  

From the results obtained on the tablet hardness 

and disintegration time it appears that cassava starch 

paste is a relatively stronger binder than both PVP and 

acacia solutions. This is so because granules prepared 

using 10% cassava starch paste as the binder and with 

almost all sieve combinations produced tablets o f  

greater hardness and o f  higher disintegration time 
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200 OSEWA AND NASIPURI 

t han  g ranu les  p repared  w i t h  e i t h e r  10% a c a c i a  s o l u t i o n  

or 10% PVP s o l u t i o n  (F igs .  3 8, 5). 

T h i s  s t u d y  shows t h a t  t h e  p h y s i c a l  p r o p e r t i e s  

o f  g r a n u l e s  and t h e  r e s u l t a n t  t a b l e t s  o f t e n  depends on 

t h e  comb ina t ion  o f  s i e v e s  used f o r  wet and d r y  s c r e e n i n g  

i n  t h e  p r e p a r a t i o n  o f  g ranu les .  T h i s  n o t  o n l y  r e g u l a t e s  

t h e  average s i z e  o f  g r a n u l e s  b u t  a l s o  o t h e r  g r a n u l a r  

and t a b l e t  p r o p e r t i e s .  I t  i s  t h e r e f o r e ,  conc luded t h a t  

i n  t h e  p r o d u c t i o n  o f  t a b l e t s  by wet g r a n u l a t i o n  method, 

t h e  c h o i c e  o f  s i e v e s  used f o r  wet and d r y  s c r e e n i n g  o f  

g ranu les  may n o t  depend on t h e  sound s c i e n t i f i c  bases 
b 

a lone  i t  may o f t e n  depend on exper ience,  
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