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A nmber  of ibuprofen products have recent ly  been introduced as 
s o l i d  dosage forms. Fluidized bed granulat ion appears to be an 
a t t r a c t i v e  prccess, considering the  physicechemical  properties 
of ibuprofen. 

OBJECTIVE : 

To eva lua te  the  e f f e c t  of se lec ted  formulation and process 
va r i ab le s  using a f l u i d  bed granula t ion  process for ibuprofen 
granulat ion and tablet cha rac t e r i s t i c s .  

METH0DOLIX;Y: 

The s tudy was conducted i n  t h r e e  parts: 

I ) Formulation va r i ab le s  

111) Effec t  of d i s in t eg ran t  
11) Process var iab les  

Par t  I: Formulation Variables  

Two grades of polyvinyl pyrrolidone, Povidone K-29/32 and 
Povidone K-90 were evaluated a t  th ree  l e v e l s  each (2.5%, 5.0% and 
7.5% w/w) as binders  using a Glatt f l u i d  bed processor (Model 
AFCG 5/91. The granules  formed were evaluated f o r  s i z e ,  moisture 
content ,  dens i ty  (bulk and tap) and fluw rate. The tablets 
produced from these  granules  (as is) on a Stokes ro t a ry  B-2 
t a b l e t  press w e r e  evaluated f o r  hardness, f r i a b i l i t y  and 
d i s so lu t ion  cha rac t e r i s t i c s .  

2675 

Copyright 0 1989 by Marcel Dekker, Inc. 

D
ru

g 
D

ev
el

op
m

en
t a

nd
 I

nd
us

tr
ia

l P
ha

rm
ac

y 
D

ow
nl

oa
de

d 
fr

om
 in

fo
rm

ah
ea

lth
ca

re
.c

om
 b

y 
B

ib
lio

te
ca

 A
lb

er
to

 M
al

lia
ni

 o
n 

01
/2

6/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



2676 HALDAR ET AL. 

FLUIDIZED BED GRANULATION OF IBUPROFEN 
Dissolution Study using Different Grades and Levels 
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Part 11: Process Variables 

Based on the results of Part I, Povidone K-29/32 was selected as 
the binder to further evaluate process variables. Various binder 
addition modes (wet, dry), binder solution concentration (5% W/W, 
10% w/w) and drying condition (law 18-40°C, high 39-55OC) were 
studied. The granules formed and the tablets produced were again 
evaluated for their properties and characteristics. 

Part 111: Effect of disintegrant 

The information selection was based on the results obtained fran 
Part 11. Two percent and five percent w/w Crospovidone were added 
to selected formulations. The formulations were ccsnpressed into 
tablets and evaluated for their dissolution profile. 
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FLUIDIZED BED GRANULATION OF IBUPROFEN 
5% Plasdone K-29/32 (w/w) Added as Solution 

Dissolution Study 
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RESULTS 61 DISCUSSION 

I. Fonnulat ion Variables 

Figure 1 illustrates the effect of Povidone type and 
concentration on the drug dissolution rates. 
containing 5% w/w Povidone K-29/32 exhibit significantly 
faster dissolution rates ccpnpared with other formulations. 
Hence this formulation was selected to further determine 
effect of certain processing variables. 

Tablets 

11. Process Variables 

Table I summarizes the effect of process variables, i.e. 
nicxle of binder addition (as solution or dry),  concentration 
o E  binder solution ( 5  and 10% w/w aqueous solution) and 
drying temperature (high and law). Based on the data 
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FLUIDIZED BED GRANULATION OF IBUPROFEN 
5% Plasdone K-29/32 (w/w) Added Dry 
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G I G H E  3 

presented i n  Table I ,  it appears t h a t  adding Povidone i n  t h e  
d r y  form provides  a lawer T-60 and T-80 when ccsnpared wi th  
adding Povidone i n  so lu t ion .  Similar T-60 and T-80 va lues  
were observed when Povidone was introduced as e i t h e r  a 5% or 
10% w/w binder  so lu t ion .  HOwever, f l w  rates obtained with 
10% w/w formulat ion were inadequate. 
d i f f e r e n c e s  were observed i n  terms of T-60 and T-80 among 
lw and high dry ing  temperatures except  when Povidone was 
added i n  a dry  form. 

Granule s i z e ,  L.O.D., d e n s i t y ,  hardness and f r i a b i l i t y  
va lues  were similar amongst a l l  formulations.  

No s i g n i f i c a n t  

111. Effect of d i s i n t e g r a n t  

Figures  2 and 3 illustrate rank o r d e r  c o r r e l a t i o n  i n  t e rn  
of  amount of d i s i n t e g r a n t  added. 
d i s i n t e g r a n t ,  faster t h e  d i s o l u t i o n  rates. 

Higher t h e  amounts of 
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