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i r  ~ .-.-- ?.2E!*., ( . ! z , 7 ? . 1 2 b  cG411psraLure UoLr-easeu granule p a r t i c l e  s ize;  2)  

granule geometric median diameter co r re la ted  d i r e c t l y  w i t h  the polymer 
f r a c t i o n  sprayed onto the granulat ion;  3) granulat ions w l t h  h igh bulk  densi ty  

and per cent f i n e s  genera l ly  produced much more f r i a b l e  and s o f t e r  tablets due 
t o  the  r e l a t i v e l y  small polymer f r a c t i o n  used i n  the spray so lut ions;  4) a 
Small f r a c t i o n  o f  polymer sprayed onto the powder had resu l ted  i n  a poor 

f lowing granulat ion, delarnlnation and capplng dur lng tab le t l ng ,  and 

subsequently a f a s t e r  d i s s o l u t i o n  r a t e  (USP Paddle Apparatus). 
condi t ions,  CR t a b l e t s  can be produced from f l u l d  bed granulat ions whlch show 
adequate d i sso lu t i on ,  hardness, and f r i a b i l i t y .  

With c e r t a i n  
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INTRODUCTION 

DAHL AND BORMETH 

F l u i d i z a t i o n  techn iques  have been usea i n  a v a r i e t y  o f  i n d u s t r i e s  f o r  

some 30 yea rs (1 ) .  However, o n l y  i n  recen t  years has a g r e a t  aea l  o f  work been 

pub l ishea by t h e  pharmaceut ical  i n d u s t r y  r e l a t e d  t o  t h e  use o f  f l u i d  bed 

technology f o r  g r a n u l d t i n g  and agg lomera t ing .  

governing dosage fo rm manufaccure have become so s t r i n g e n t ,  t h e r e  i s  a need t o  

c u t  p roauc t i on  cos ts .  F l u i d  bed g r a n u l a t i n g  (FBG) i s  amenable t o  these  

r e g u l a t i o n s  because powder blends can be mixed, g ranu la ted ,  and d r i e d  i n  a 

s i n g l e  opera t ion ,  thereby  avo id ing  c ross-contaminat ion  o f  severa l  

manufac tur ing  p ieces  o f  equipment. 

up convent iona l  m ix ing  equipment. Furthermore, manpower sav ings  and 

process ing  cos ts  can be implemented by computer au tomat ion  o f  t h e  f l u i d  bed 

g r a n u l a t i o n  equipment. 

Because GMP r e g u l a t i o n s  

FBG a l s o  o f f e r s  t h e  advantaye of  f r e e i n g  

An a r t i c l e  examining scaleup f a c t o r s  (2 )  and a rev iew  a r t i c l e  d e s c r i b i n g  

t h e  e f f e c t  o f  var ious  process ing  and f o r m u l a t i o n  parameters on t h e  f i n a l  

p roduc t  have been pub l i shed  ( 3 ) .  Among t h e  paranreters eva lua ted  i n c l u d e  i n l e t  

a i r  temperature,  b i n d e r  c o n c e n t r a r i o n l v i s c o s i  t y  and q u a n t i t y .  and powder 

hyd rophob ic i t y .  Desp i te  t h e  number o f  papers e v a l u a t i n g  t h e  p rev ious  

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

h i g h  mo lecu la r  we igh t  polymers on ,ihe p h y s i c a l  p r o p e r t i e s  o f  a f l u i d i z e d  

p roduc t  g r a n u l a t i o n  and r e s u l t a n t  t a b l e t .  Hence t h e  purpose o f  t h i s  work i s  

t o  i n v e s t i g a t e  t h e  f e a s i b i l i t y  o f  g r a n u l a t i n g  a hydrophobic,  p o o r l y  wa te r  

s o l u b l e  a c t i v e  agent w i t h  a h i g h  mo lecu la r  we igh t  (Mn=120000) polymer t o  

prepare a l a r g e  dosed t a b l e t .  

EXPERIMENTAL 

Naproxen, USP was supp l i ed  f rom Syntex (Pa lo  A l t o .  C a l i f o r n i a ) .  

Hydroxypropyl  m e t h y l c e l l u l o s e  2208. USP; magnesium s tea ra te ,  NF; and F .  D .  & 

C .  Yel low #6 were supp l i ed  by Dow Chemical (Midland, Mich igan) ,  Ma l l inck t -od t  

( S t .  Lou is ,  M issour i )  and Kohnstarnm (New York, New York) ,  r e s p e c t i v e l y .  

Manuf a c t u r i  ng Eaui Dment 

The equipment used i n  t h i s  work i s  g i ven  i n  Table 1. 

Fluid-Bed Granu la t i on  Procedure 

The g r a n u l a t i n g  s o l u t i o n  was prepared by h e a t i n g  t h e  p u r i f i e d  wa te r  t o  

90°-100"C, d i s s o l v i n g  t h e  F.O.&C. Ye l low #6. then d i s p e r s i n g  t h e  a p p r o p r i a t e  

amount o f  hydroxypropy l  m e t h y l c e l l u l o s e  (HPMC) 2208 i n  t h e  b o i l i n g  water .  If 
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NAPROXEN MATRIX TABLETS 583 

TABLE 1 

L i s t i n g  o f  Process Equipment Used f o r  Exper iments.  

Process Range Equ i pmen t 

Mo is tu re  Ana lyzer  3 g sample Computrac@ MA-5A 

Hardness Tes te r  1-30 Kp Key HT-300 

F r i a b i l a t o r  20 t a b l e t s  Vanderkasnp 10809 

P a r t i c l e  S i z e  D i s t r i b u t i o n  10 g sample A l l en -Brad ley  Sonic 
S i f t e r @  

Tab le t  D i s s o l u t i o n  6 t a b l e t s  HP-8451A Diode Ar ray  
Spectrophotometer 

Granu la t i on  C h a r a c t e r i s t i c s  -- 
Tester@ 

--- Hosokawa Powder 
C h a r a c t e r i s t i c s  

T a b l e t t i n g  

Granu la to r /Oryer  

50 t a b l e t s h i n .  Stokes F-4 

1000 t a b l e t s / m i n .  Manesty Beta-Press@ 

15 kg/5 kg Vec tor  F lo -CoateW 

( s i n g l e  s t a t i o n )  

(1  6 - s t a t i o n )  

FLF-15/5 

M i  11 i n g  .- Erweka O s c i l l a t o r  
AR-400 

B lend ing  16 q t .  c a p a c i t y  Pat te rson-Ke l  lp 

V i s c o s i t y  0 - 500 CPS 
1600 - 8000 CpS 

Cannon-Fenskeo #350 
Cannon-Ubbelohdes #500 

t h e  g r a n u l a t i n g  s o l u t i o n  conta ined no HPHC then t h e  h e a t i n g  s tep  was 

e l i m i n a t e d .  

temperature,  a1 lowed t o  s i t  ove rn igh t ,  and t h e  evaporated wa te r  rep laced.  

A f t e r  t h e  HPMC was d ispersed.  t h e  s o l u t i o n  was coo led  t o  room 

V i s c o s i t i e s  o f  t h e  0.50% w/w. 0.75%. and 1.25% w/w HPMC s o l u t i o n s  were 

determined t o  be 50 cps, 250 cps, and 1700 cps, r e s p e c t i v e l y ,  wh ich  i s  l e s s  

than t h e  2000 cps v i s c o s i t y  l i m i t  recommended by t h e  gear  pump manufac turer .  

A s e r i e s  o f  p r e l i m i n a r y  spray s t u d i e s  were performed t o  o p t i m i z e  spray  

r a t e  and spray  p a t t e r n .  

s tandard  r a t e  and t h e  spray  p a t t e r n  was a l t e r e d  by u s i n g  main a i r  p ressures  of  

1.5, 3.0 and 4.5 kg/Cm i n  c o n j u n c t i o n  w i t h  va r ious  spray  gun a t o m i z a t i o n  and 

A spray r a t e  o f  50 ml/min/gun was chosen as t h e  
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584 DAHL AND BORMETH 

TABLE 2 

Naproxen C o n t r o l l e d  Release M a t r i x  T a b l e t  F l u i d i z e d  Bed Granu la t i ng  Parameters 

IndeDendent Granu la t i on  Var iab les  

Granu la t i on  L o t  # Temp.("C) Sprayed ( X )  Conc. ( X )  Time (min.) 
I n l e t  Polymer Spray Soln.  Spray 

A 55 40 1.25 71 

B 

C 

70 40 1.25 74 

55 40 0.5 177 

D 55 10  1.25 20 

E 

F 

55 25 1.25 50 

70 25 1.25 45 

I n l e t  Temp. - r e f e r s  t o  t h e  tempera ture  o f  I n l e t  a i r  t o  t h e  F lo -Coa teP .  

Polymer Sprayed - r e f e r s  t o  t h e  HPMC used i n  t h e  g r a n u l a t i n g  s o l v e n t  expressed 
as X o f  t h e  t o t a l  HPMC used. 

Spray Soln.  Conc. - r e f e r s  t o  t h e  Polymer Sprayed expressed as % o f  t h e  

Spray Time - r e f e r s  t o  t h e  a c t u a l  t o t a l  time i t  r e q u i r e d  t o  spray t h e  

g r a n u l a t l n g  so l ven t .  

a p p r o p r i a t e  amount o f  g r a n u l a t l n g  s o l v e n t  on to  t h e  powder bed. 

p a t t e r n  a i r  s e t t i n g s .  An op t ima l  p a t t e r n  was determlnod by  sp ray ing  t h e  

co lo red  g r a n u l a t i n g  s o l u t i o n  on to  w h i t e  paper.  
f l o w  r a t e  o f  50 ml/min/gun ( 2  guns), 100 Standard L i t e r s  Per Minu te  (SLPM) 

a tomiz ing  a i r  and 75 SLPH p a t t e r n  a i r .  

The o p t i m a l  s e t t i n g s  were a 

The approp r ia te  amount o f  HPMC and naproxen t o  make a f i v e  k i l o g r a m  ba tch  
war then p laced i n  t h e  f l u i d  bed g r a n u l a t o r ,  t h e  powder bed f l u i d i z e d  w i t h  

5OoC a i r ,  then t h e  a p p r o p r i a t e  s o l u t i o n  (Tab le  2)  sprayed on t o  t h e  powder 

bed. A f t e r  a l l  g r a n u l a t i n g  s o l u t i o n  was added, t h e  g r a n u l a t i o n  was d r i e d  t o  a 

t a r g e t  L.O.O. mo is tu re  con ten t  o f  0.5%. 

Granule PreDara t ion  and T a b l e t t i n q  

A l l  g ranu les  were m i l l e d  th rough an 8-mesh screen u s l n g  an  o s c i l l a t o r .  

Magnesium s t e a r a t e  was blended w i t h  t h e  m i l l e d  granu les  f o r  5 minu tes  i n  a 
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NAPROXEN MATRIX TABLETS 585 

V-blender. 

0.33" us ing  capsule-shaped punches (0.75" x 0.35'l) on a Stokes F-4 s i n g l e  

s t a t i o n  t a b l e t  p ress .  The a p p r o p r i a t e  t a b l e t  t h i ckness  was de termined by 

compressing a l l  t h e  g r a n u l a t i o n s  on a Carver Press S t a t i o n  a t  3500 l b .  

The l u b r i c a t e d  granu les  were then  compressed t o  a t h i c k n e s s  o f  

C h a r a c t e r i z a t i o n  o f  Granu la t i on  

A l l  g r a n u l a t i o n s  were eva lua ted  f o r  aera ted  b u l k  d e n s i t y ,  ang le  o f  

repose, c o m p r e s s i b i l i t y ,  u n i f o r m i t y ,  ang le  o f  spa tu la ,  p a r t i c l e  s i z e  
d i s t r i b u t i o n ,  and t h e  geometr ic median d iameter .  C o m p r e s s i b i l i t y  (expressed 

as %) i s  a numer ica l  t e rm o f  100 t imes t h e  d i f f e r e n c e  i n  packed and ae ra ted  

b u l k  d e n s i t i e s ,  d i v i d e d  by t h e  packed b u l k  dens i t y .  U n i f o r m i t y  i s  t h e  r a t i o  

o f  screen s i z e s  ( i n  mic rons)  pass ing  60% o f  t h e  g r a n u l a t i o n ,  t o  t h a t  pass ing  

10% o f  t h e  g r a n u l a t i o n .  The f l o w a b i l i t y  index  i s  t h e  sum t o t a l  o f  t h e  

a r b i t r a r y  i n d i c e s  assigned t o  t h e  c o m p r e s s i b i l i t y ,  ang le  o f  repose, 
u n i f o r m i t y ,  and ang le  o f  spa tu la .  The geomet r ic  median d iameter  i s  a c e n t r a l  

va lue  o f  t h e  p a r t i c l e  s i z e  d i s t r i b u t i o n  (by  mass) assuming Gaussian 
d i s t r i b u t i o n .  

D i s s o l u t i o n  

T a b l e t  d i s s o l u t i o n  was mon i to red  u s i n g  a Hanson d i s s o l u t i o n  appara tus .  

N ine  hundred m t  o f  deaerated d i s s o l u t i o n  media, pH 7.5 i: 0.05 s imu la ted  

i n t e s t i n a l  f l u i d  w i t h o u t  enzymes, ma in ta ined  a t  37 2 0.5'C was used as t h e  

d i s s o l u t i o n  media. The USP Paddle D i s s o l u t i o n  method was employed a t  a 

r o t a t i o n  speed o f  60 rpm. 

wavelength o f  332 nm by u s i n g  an automated sampler i n t e r f a c e d  w i t h  an HP-8451A 

Diode Ar ray  UV spectrophotometer.  

Release o f  t h e  naproxen was mon i to red  a t  a 

RESULTS AND DISCUSSION 

A l l  g r a n u l a t i o n s  were c h a r a c t e r i z e d  by  de te rm in ing  t h e i r  p a r t i c l e  s i z e  

d i s t r i b u t i o n .  geomet r ic  median diameter,  b u l k  d e n s i t y .  c o m p r e s s i b i l i t y ,  ang le  

o f  repose, u n i f o r m i t y ,  and ang le  o f  spa tu la .  
g r a n u l a t i o n  a r e  shown i n  Table 3. 

The ma jo r  d i f f e r e n c e s  among each 

The geometr ic median d iameter  o f  t h e  g r a n u l a t i o n s  ranges f rom 326 p t o  

1044 p and i s  d i r e c t l y  r e l a t e d  t o  t h e  pe rcen t  polymer sprayed on to  t h e  

g r a n u l a t i o n  (4-6).  S p e c i f i c a l l y ,  t h e  g r e a t e r  t h e  polymer mass sprayed on to  

t h e  powder bed, t h e  l a r g e r  t h e  g ranu le  median d iameter .  The p a r t l c l e  s i z e  

d i s t r i b u t i o n s  f o r  t h e  g r a n u l a t i o n s  a r e  a l s o  s i g n i f i c a n t l y  d i f f e r e n t  ( F i g u r e  1 )  

Granu la t ions  D and F conta ined t h e  g r e a t e s t  percentage o f  f i n e  p a r t i c l e s .  The 

low geometr ic median d iameter  and h i g h  percentage o f  f i n e s  i n  D demonstrates 
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586 DAHL AND BORMETH 

TABLE 3 

Phys ica l  P r o p e r t i e s  o f  F l u i d i z e d  Bed G r a n u l a t i o n s  

Batch Number 

F - E - D - C - 0 - A - 

Geometric Median 
D i  ameter (microns)  

% Fines 
( <  106 microns)  

Aerated Bulk 
D e n s i t y  (g /cc )  

Packed Bulk 
D e n s i t y  (g /cc )  

C o m p r e s s i b i l i t y  
( 4 ; )  

Angle o f  Repose 
(degrees)  

U n i f o r m i t y  

Angle o f  S p a t u l a  
(degrees)  

F l o w a b i l i t y  Index 

1044 1032 

3.5 3 . 8  

0.35 0 .33  

0.41 0 . 3 9  

1 4 . 6  15.4 

42 41 

2 . 1  1 . 9  

38 36 

60 81 

61 2 

1 8 . 0  

0.37 

0.44  

1 5 . 9  

31 

2.1 

41 

79 

326 

63.7 

0 . 4 3  

0 . 5 6  

2 3 . 2  

46 

2.9 

62 

6 5 . 5  

889 

1 8 . 4  

0 . 3 9  

0 . 4 4  

1 2 . 6  

4 0  

1 4 . 2  

4 0  

70.5 

61 0 

3 6 . 3  

0.41 

0 . 4 9  

1 9 . 5  

44 

20.2 

59 

62 

1 1 
100 1000 10000 

SCREEN SIZE(YICR0NS) 

FIGURE 1 .  

Log-log P l o t  o f  F l u i d i z e d  Bed G r a n u l a t i o n  P a r t i c l e  

S i z e  D i s t r i b u t i o n s  Versus Screen S i z e  (Microns) :  

A-( 0 1, a-( 0 1, C-( 0 1. D-( 0 ) .  E-( m ) ,  and F-( A )  
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NAPROXEN MATRIX TABLETS 587 

t h e  adverse e f f e c t s  o f  n o t  us ing  adequate polymer ( b i n d e r )  i n  t h e  g r a n u l a t i n g  

s o l u t i o n .  

t h e  p a r t i c l e  s i ze .  Th is  r e s u l t ,  which has been repo r ted  i n  t h e  l i t e r a t u r e  

( 7 ) .  i s  due t o  l a c k  o f  w e t t i n g  and agg lomera t ion  as a r e s u l t  o f  more r a p i d  
s o l v e n t  evapora t i on .  Furthermore, t h i s  r e s u l t  cou ld  be env i s ioned  as be ing  a 

r e s u l t  o f  t h e  polymer be ing  spray d r i e d  on to  t h e  d rug  p a r t i c l e s .  Granu la t i on  

C e x h i b i t e d  a r a t h e r  u n i f o r m  p a r t i c l e  s i z e  d i s t r i b u t i o n  and a s m a l l  median 

d iameter  which was due t o  t h e  inc reased sp ray ing  t i m e  which a l l owed  f o r  more 

u n i f o r m  polymer a p p l i c a t i o n .  

Granu la t i on  F shows t h a t  i n c r e a s i n g  tempera ture  appears t o  decrease 

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

C were p robab ly  due t o  t h e  inc reased a t t r i t i o n  due t o  t h e  l eng  

process. 

I n  genera l ,  l a r g e  p a r t i c l e s  a r e  advantageous f o r  a f r e e  f 

g r a n u l a t i o n .  Hence as observed i n  Table 3, g r a n u l a t i o n s  A, 6, 

a h i g h  percentage o f  p a r t i c l e s  i n  t h e  840-2000 v s i z e  range wh 

hy f l u i d i z a t i o n  

owing 

and C con ta ined 

ch  gave these  

g r a n u l a t i o n s  good f l o w  p r o p e r t i e s .  Th is  q u a l i t a t i v e  obse rva t i on  was a l s o  

conf i rmed by t h e  f l o w a b i l i t y  index  which i s  t h e  sum t o t a l  of t h e  a r b i t r a r y  

i n d i c e s  assjgned t o  t h e  c o m p r e s s i b i l i t y ,  ang le  o f  repose, u n l f o r m i t y ,  and 

ang le  o f  spa tu la .  For  ins tance,  t h e  b e s t  f l o w i n g  g r a n u l a t l o n s  were A, 8. 
and C. which had f l o w a b i l i t y  values o f  80. 81, and 79. r e s p e c t i v e l y .  

Al though l a r g e  p a r t i c l e s  a r e  advantageous t o  g r a n u l a t i o n  f l o w  p r o p e r t i e s ,  

l a r g e  p a r t i c l e s  a l s o  have t h e  p o t e n t i a l  t o  be porous. Granu la t i ons  0, F, and 

B demonstrate t h e  exrremes o f  t h i s  phenomena. For  i n s t a n c e  i n  Tab le  3 ,  i t  can 

be seen t h a t  t h e  two fo rmer  g r a n u l a t i o n s  had a h i g h  percentage o f  f i n e s  wh ich  

f i l l e d  t h e  v o i d  spaces among l a r g e  granua ies  the reby  i n c r e a s i n g  b u l k  d e n s i t y .  

A t  t h e  o t h e r  end o f  t h e  spectrum was g r a n u l a t i o n  B which had l a r g e  p a r t i c l e s  

and a s e t  o f  b u l k  d e n s i t i e s  which were 77% and 70% o f  t h e  ae ra ted  and packed 

b u l k  d e n s i t i e s  o f  0,  r e s p e c t i v e l y .  

High b u l k  d e n s i t i e s  a r e  Impor tan t  f o r  t a b l e t  manufacture s j n c e  t h e  d i e  

f i l l  l i m i t  corresponds t o  t h e  maximum punch s t r o k e  l eng th .  The maximum punch 

s t r o k s  t h e r e f o r e  determines t h e  maximum t a b l e t  we igh t  o f  a g r a n u l a t i o n  w i t h  a 

g i ven  b u l k  a e n s i t y .  It i s  impor tan t  t h a t  a f o r m u l a t i o n  undergoing compression 

avo id  us ing  a punch s t r o k e  near  t h e  maximum f o r  a l a r g e  t a b l e t ,  hence t h e  need 

for a h i g h  g r a n u l a t i o n  b u l k  d e n s i t y .  Avo id ing  t n e  maxlmum punch s t r o k e  w i l l  
f u r t h e r  p reven t  t a b l e t i n g  proDlems wnich cou ld  occur  when t h e r e  i s  ba tch  t o  

ba tch  g r a n u l d t i o n  d e n s i t y  v a r i a t i o n s .  

porous g r a n u l a t i o n s ,  b u t  oy i n c r e a s i n g  agg lomer iza t ion ,  a g r a n u l a t i o n  w i t h  

inc reased o u l k  d e n s i t y  and reduced p o r o s i t y  cou ld  be produced, 

e v i d e n t  f rom t h i s  da ta ,  i t  may be pOSSible t o  de r i s i f y  t h e  g r a n u l a t i o n  u s i n g  

more viscous s o l u t i o n s  i f  t h e  a p p r o p r i a t e  pumping system were a v a i l a b l e .  

C e r t a i n i y  one o t h e r  v i a b l e  method I s  t h e  use o f  r o t a r y  f l u i d  bed g r a n u l a t o r s  

F l u i d  bed g ranu la r tons  tend  t o  produce 

A l though n o t  
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DAHL AND BORMETH 

TABLE 4 

Physical and Chemical Proper t ies o f  Tablets Compressed 
f r o m  F lu id i zed  Bed Granulat ions 

Hardness F r i a b i l i t y  Composition 
0 CXI 1% L . S . )  

25.8 

26.6 

26.8 

13.3 

25.7 

20.0 

0.24 99 

0.18 102 

0.33 97 

0.98 100 

0.14 100 

0.70 99. 

( 8 ) .  This i s  advantageous t o  g ranu la t i on  production, b u t  t h i s  could a l so  
unfor tunate ly  r e s u l t  i n  an oversized granule f r a c t i o n  l a r g e r  than des i red and 

a reduced compress ib i l i t y  as the  granulation approaches i t s  t r u e  densi ty .  

Unfortunately, a l l  granulat ions possessed such low bu lk  dens i t i es  t h a t  

they could n o t  be tab le ted  on a h igh speed, 16-stat ion Hanesty Beta-Press.. 

Therefore, t a b l e t s  were made on the  s i n g l e  s t a t i o n  Stokes F-4 press. 

o f  t a b l e t  c h a r a c t e r i s t i c s  a re  given i n  Table 4. 

Results 

Granulations D and F produced t a b l e t s  which were much more f r i a b l e  than 
any of the other  4 granulat ions.  

observed w i t h  these two batches, which could be ascr ibed t o  the  poor 
compression c h a r a c t e r i s t i c s  o f  t he  a c t i v e  and Inadequate b inder  

concentrat ion. The t a b l e t  hardness o f  these batches was 51% and 76% o f  t he  

average values f o r  the other  4 batches. 
number o f  f i n e  p a r t i c l e s  whIch do n o t  a l l o w  f o r  s u f f i c i e n t  bonding. 2) smal ler  

f rac t i ons  o f  t he  hydroxypropyl mc thy l ce l l u losc  being sprayed onto t h e  powder 

blend as a binder, and 3) lack of an i n t i m a t e  polymer-drug p a r t i c l e  

i n te rac t i on .  

Some delamination and capplng was a l so  

This may be due t o :  1) t h e  increased 
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NAPROXEN MATRIX TABLETS 
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FIGURE 2. 
Dissolution Proflles of Naproxen CR Matrix Tablets: 
A-(m), B-(e), C - ( O ) ,  D - ( 0 ) .  E - ( m ) ,  and F - ( A )  

Dissolution results are graphically presented in Figure 2. SInce 
delamination and capping were observed in the tableting of batch 0 and F, it 
may be postulated that this caused the dissolution for batch D t o  be much 
faster than expected and F is slightly faster than the rest of the batches. 
The cracks (from delamination and capplng) allowed water t o  enter the tablet 
and cause tablet swelling before a gel layer could be established. 
swelling phenomena caused the tablet t o  disintegrate slightly, increasing the 
available surface area for drug dissolutton, which resulted in the faster 
dissolution rates observed. 
controlled release dosage form. 
temperature i s  not of nearly as much consequence on dlssolution as reducing 
the polymer fraction added in solution. 

The 

Therefore, batch 0 would not behave as a reliable 
Hence batch F shows that Increasing the spray 

CONCLUSION 

Tablets were compressed from fluid bed granulations which showed adequate 
dissolution, hardness and friability. Therefore, very good potential exists 
for a fluid bed granulated form of naproxen controlled release tablets. 
Although process parameters which exemplify optimal conditions have not been 
isolated, this feasibility study emphasizes the importance of adding 
sufficient binder in solution and, to a less extent, spray temperature of the 
binder solution. Thus, a good direction has been provided for further study 
of larger sized batches. 
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