
C h a p t e r  I I

1.  M a t e r i a l s

E x p e r i m e n t a l

A l l  m a t e r i a l s  o b t a i n e d  f ro m c o m m e r c i a l  s o u r c e s  w e r e  
u s e d  a s  r e c e i v e d .

1 . 1  A c t i v e  Drug  - T h e o p h y l l i n e  a n h y d r o u s ,  BP ( L o t .  No.
8 9 0 7 0 5 2 ,  C h i n a  , s u p p l i e d  by  
P h a r m a c e u t i c a l  T r a d e r s  C o . ,  L t d ,  
T h a i l a n d )

1 . 2  A d d i t i v e s  - S u r e l e a s e CE°  ( F o r m u l a  No.  E - 7 - 7 0 5 0 ,
L o t .  No.  6 0 0 0 0 7 ,  C o l o r c o n  L t d ,  USA) 

- C a b - O - S i l  ( C a b o t ,  B e l g i u m )
- L a c t o s e  h y d r o u s  ( W y n d a l e ,  New 

Z e a l a n d )
- Ma g ne s i um s t e a r a t e  ( s u p p l i e d  by  

P h a r m a c e u t i c a l  S c i e n c e s ,
T h a i l a n d )

1 . 3  D i s s o l u t i o n  Media
- P o t a s s i u m  d i h y d r o g e n  p h o s p h a t e ,

AR g r a d e  ( E . M e r c k ,  Germany)
- S o d i u m  h y d r o x i d e ,  AR g r a d e

( E . M e r c k ,  Germany)



2 9

- H y d r o c h l o r i c  a c i d ,  AR g r a d e  
( E . M e r c k ,  Germany)

1 . 4  S o l v e n t s  -25% Ammonium h y d r o x i d e ,  AR g r a d e
( E . M e r c k ,  Germany)

- C h l o r o f o r m ,  AR g r a d e  
( E . M e r c k ,  Germany)

2 .  P r e p a r a t i o n  o f  C o - s p r a y  D r i e d  P o wd e r s

2 . 1  F o r m u l a t i o n  o f  C o - s p r a y  Dr ied .  S o l u t i o n

The c o m p o s i t i o n s  o f  s p r a y  d r i e d  s o l u t i o n  e m p l o y e d  
f o r  i n v e s t i g a t i o n  on t h e  e f f e c t  o f  p r o c e s s i n g  v a r i a b l e s  w er e  
p r e s e n t e d  i n  T a b l e  1.

T a b l e  1 F o r m u l a t i o n  o f  C o - s p r a y  D r i e d  S o l u t i o n

I n g r e d i e n t s %พ/พ o f S o l i d

T h e o p h y l l i n e 6 9 . 7
S u r e l e a s e 1'*0  * 4 . 3
L a c t o s e 2 5 . 0
C a b - O - S i l 1 . 0

2% Ammonia S o l u t i o n q . ร t o 1 , 5 0 0 m l .

* In  4 . 3  g .  o f  S u r e l e a s e ^ 5
t h r e e  p e r c e n t a g e  e t h y l c e l l u l o s e .

( d r y  w e i g h t )  c o n t a i n e d
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2 . 2  P r e p a r a t i o n  o f  C o - s p r a y  D r i e d  S o l u t i o n

T h e o p h y l l i n e  was  w e i g h e d  and d i s s o l v e d  i n  2% 
ammonia s o l u t i o n .  Then S u r e l e a s e <£°  , C a b - O - s i l  and  
l a c t o s e  w e r e  a d d e d ,  r e s p e c t i v e l y .  A f t e r  t h e  s o l u t i o n  was  
mi x e d  h o m o g e n e o u s l y ,  i t  was a d j u s t e d  t o  1 , 5 0 0  m l .  w i t h  2% 
ammonia s o l u t i o n .  The s o l u t i o n  c o n t a i n e d  2 0 0  g .  t o t a l  
s o l i d .

2 . 3  C o - S p r a y  D r y i n g  P r o c e s s

The s p r a y  d r y i n g  a p p a r a t u s  u s e d  was  a l a b o r a t o r y  
t y p e  ( NIRO ATOMIZER M o b i l e  Mi nor  U n i t ,  D e n m a r k ) ,  h a v i n g  
d r y i n g  cha mber  o f  80  cm. i n  d i a m e t e r ,  60 cm. i n  c y l i n d r i c a l  
h e i g h t  and c o n i c a l  b a s e .  The c o n e  a n g l e  was  6 0 ° .  The  
s o l u t i o n  we r e  a t o m i z e d  i n t o  a d r y i n g  chamber  by  r o t a t i n g  
c e n t r i f u g a l  w h e e l  a t o m i z e r .

The p r o c e s s i n g  v a r i a b l e s  o f  s p r a y  d r y i n g  
t e c h n i q u e  s u c h  a s  i n l e t  a i r  t e m p e r a t u r e ,  a t o m i z i n g  a i r  
p r e s s u r e ,  f e e d  r a t e  and c o n c e n t r a t i o n  o f  s o l u t i o n  w er e
v a r i e d  a c c o r d i n g  t o  t h e  T a b l e  2 .

T a b l e  2 P a r a m e t e r s  o f  S p r a y  D r y i n g  P r o c e s s  V a r i a b l e s

I n l e t  A i r  T e m p e r a t u r e  ะ 1 2 0 °  , 1 3 0 ° ,  150  °  , 1 7 0 ° c  
Fe ed  R a t e  ะ 1 8 ,  2 4 ,  2 7 ,  30 m l / m i n  
A t o m i z i n g  A i r  P r e s s u r e  ะ 2 ,  3 ,  4 ,  6 b a r  
C o n c e n t r a t i o n  o f  S o l u t i o n  ะ 1 0 ,  1 3 . 3 3 ,  2 0 ,  25 %
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O n l y  o n e  f a c t o r  was  v a r i e d  w h i l e  t h e  o t h e r  s p r a y  
d r y i n g  c o n d i t i o n s  w e r e  k e p t  c o n s t a n t  a s  p r e s e n t e d  i n  
T a b l e  3 .  For  e x a m p l e ,  when t h e  i n l e t  a i r  t e m p e r a t u r e  was  
c h a n g e d  a t  v a r i o u s  l e v e l s ,  t h e  f e e d  r a t e ,  a t o m i z i n g  a i r  
p r e s s u r e  and c o n c e n t r a t i o n  o f  s o l u t i o n  w o u l d  k e p t  a t  24  
m l / m i n ,  4 b a r  and 13.33% r e s p e c t i v e l y .

T a b l e  3 S p r a y  D r y i n g  C o n d i t i o n s  D u r i n g  P r o c e s s  
V a r i a b l e  s t u d i e d

I n l e t  A i r  T e m p e r a t u r e  ะ 1 3 0 ° c  
F e ed  R a t e  ะ 24 m l / m i n  
A t o m i z i n g  A i r  P r e s s u r e  ะ 4 bar  
C o n c e n t r a t i o n  o f  S o l u t i o n  ะ 1 3 . 3 3  %

3.  E v a l u a t i o n  o f  P h y s i c a l  P r o p e r t i e s  o f  C o - s p r a y  D r i e d ___
Powder

3 . 1  Powder  M o r p h o l o g y

M o r p h o l o g y  o f  powder  s a m p l e s  w e r e  d e t e r m i n e d  
w i t h  s c a n n i n g  e l e c t r o n  m i c r o s c o p y  (JSM-T220A,  JEOL, J a p a n ) .  
The s a m p l e s  w e r e  c o a t e d  w i t h  g o l d  p r i o r  t o  t h e  
m i c r o s c o p i c  e x a m i n a t i o n  u s i n g  i o n  s p u t t e r i n g .  S i z e ,  s h a p e  
and s u r f a c e  t o p o g r a p h y  o f  t h e  c o - s p r a y  d r i e d  p o w d e r s  were
o b s e r v e d .
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3 . 2  P a r t i c l e  S i z e  D i s t r i b u 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  was  d e t e r m i n e d  u s i n g  
s i e v e  a n a l y s i s .  The a p p r o x i m a t e l y  25 g .  o f  p o w d e r  was  p u t  
on t h e  t o p  o f  a s i e v e  s e r i e s  ( E n d e c o t t s  L t d ,  Lon do n ,  
E n g l a n d )  r a n g i n g  f rom 2 5 0 ,  1 2 5 ,  1 0 6 ,  75 t o  45  pm. ,
r e s p e c t i v e l y .  The n e s t  o f  s i e v e  was p l a c e d  on t h e  s i e v e  
s h a k e r  ( J o s e f  D e c k e l m a n , Ge r ma n y ) f o r  20 m i n u t e s .  The  
r e s u l t s  a v e r a g e d  f ro m two d e t e r m i n a t i o n s  w e r e  r e p o r t e d  a s  
p e r c e n t a g e  o f  w e i g h t  r e t a i n e d  on e a c h  s i e v e  s i z e .  The  
g e o m e t r i c  mean d i a m e t e r  was t a k e n  f rom g r a p h .

3 . 3  B u l k ,  T a p p e d  D e n s i t y  a n d  Com p r e s s i b i l i t y

The b u l k  and t a p p e d  d e n s i t y  w e r e  d e t e r m i n e d  f rom  
t h e  w e i g h t  o f  a b o u t  30 g m . ( r e c o r d  a c c u r a t e  w e i g h t ) ,  
c a r e f u l l y  c h a r g e d  i n t o  a 100 ml .  g r a d u a t e d  c y l i n d e r  and t h e  
b u l k  v o l u m e  was r e c o r d e d .  D i v i s i o n  o f  w e i g h t  by  b u l k  v o l u m e  
sh owed  b u l k  d e n s i t y .  Tapped d e n s i t y  was  p e r f o r m e d  by  
d r o p p i n g  g r a d u a t e d  c y l i n d e r  on a hard wood s u r f a c e  f rom a 
h e i g h t  o f  5 cm. u n t i l  a c o n s t a n t  v o l u m e  was  o b t a i n e d .  
D i v i s i o n  o f  w e i g h t  by  t h i s  v o l u m e  showed t a p p e d  d e n s i t y .  
B o t h  d e n s i t i e s  w e r e  a v e r a g e  f rom t h r e e  d e t e r m i n a t i o n s .  The  
c o m p r e s s i b i l i t y  was  c a l c u l a t e d  f rom t h e  f o l l o w i n g  e q u a t i o n .

P e r c e n t  C o m p r e s s i b i l i t y  = ( T- B  ) * 100
T

T and B a r e  t a p p e d  and b u l k  d e n s i t y ,  r e s p e c t i v e l y .
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3 . 4  A n g l e  o f  R e p os e

A n g l e  o f  r e p o s e  was  d e t e r m i n e d  by  c y l i n d e r  m et h o d .  
A p p r o p r i a t e  amount  o f  powder  was  c a r e f u l l y  f i l l e d  i n  t h e  
c y l i n d e r  ( h e i g h t = 5 . 2  c m . ,  r a d i u s = 2 . 4  c m . )  p l a c e d  on t h e  
g r a p h  p a p e r .  When p owder  was  f i l l e d  a t  t h e  t o p  o f  c y l i n d e r ,  
s l o w l y  l i f t e d  t h e  c y l i n d e r  i n  t h e  v e r t i c a l  d i r e c t i o n ,  
p r o d u c i n g  round  h e a p .  The r e s u l t s  a v e r a g e d  f rom t h r e e  
d e t e r m i n a t i o n s  w e r e  r e p o r t e d .  A n g l e  o f  r e p o s e  was  
c a l c u l a t e d  f rom t h e  f o l l o w i n g  e q u a t i o n .

oc = T a n -1  _H_
R

w h e r e  oc i s  t h e  a n g l e  o f  r e p o s e ,  H and R a r e  t h e  
h e i g h t  and r a d i u s  o f  h e a p ,  r e s p e c t i v e l y .

3 . 5  M o i s t u r e  D e t e r m i n a t i o n

The m o i s t u r e  c o n t e n t  o f  powder  was  d e t e r m i n a t e d  
u s i n g  t h e  M e t t l e r  LP16 i n t e g r a t e d  w i t h  M e t t l e r  PM 100  
( M e t t l e r  I n s t r u m e n t  AG, S w i t z e r l a n d ) .  Abo ut  1 g .  o f  s a m p l e  
was e x p o s e d  t o  an IR Lamp u n t i l  c o n s t a n t  w e i g h t  was  
o b t a i n e d .  The p e r c e n t  m o i s t u r e  c o n t e n t  was  c a l c u l a t e d  
a u t o m a t i c a l l y .  R e s u l t s  w ere  o b t a i n e d  f r o m t h e  a v e r a g e  o f
t h r e e  d e t e r m i n a t i o n s .
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3 . 6  D e t e r m i n a t i o n  o f  ■ T h e o p h y l l i n e  C o n t e n t  o f  C o - s p r a y  
D r i e d  P owde r

The met h od  f o r  d e t e r m i n i n g  t h e o p h y l l i n e  c o n t e n t  
u s e d  i n  t h i s  s t u d y  was  m o d i f i e d  f rom S a ,  B a n d y o p a d h y a y , 
and Gu p t a  ( 1 9 9 0 ) .  The a p p r o x i m a t e l y  100 mg. o f  s a m p l e  was  
a c c u r a t e l y  w e i g h e d  and d i s s o l v e d  i n  a 5 m l .  e h l o r o f r o m .  The  
150 m l .  o f  0 . I N . HC1 was  a dd ed  and s t i r r e d  f o r  60 m i n u t e s  
u s i n g  m a g n e t i c  s t i r r e r .  The m i x t u r e  was  t h e n  h e a t e d  t o  
e l i m i n a t e  e h l o r o f r o m  c o m p l e t e l y .  A f t e r  i t  was  c o o l e d  t o  
room t e m p e r a t u r e ,  a d j u s t e d  w i t h  0 . I N . HC1 t o  200  m l .  i n  
v o l u m e t r i c  f l a s k .  F i l t e r  t h e  s o l u t i o n ,  d i s c a r d  t h e  f i r s t  10 
ml .  o f  f i l t r a t e  and t r a n s f e r  1 . 0  ml .  t o  50 ml .  v o l u m e t r i c  
f l a s k .  Add 0 .  I N . HC1 t o  v o l u m e  and m i x .  Me a s ur e  t h e  
a b s o r b a n c e  o f  r e s u l t i n g  s o l u t i o n  a t  2 6 8 . 5  nm. u s i n g  d o u b l e  
beam s p e c t r o p h o t o m e t e r  ( S p e c t r o n i c  2 0 0 0 ,  B a u s c h  & Lomb,USA) .  
The 0 . 1 N . H C 1  was  e m p l o y e d  a s  a b l a n k .  The c o n t e n t  was  
c a l c u l a t e d  from s t a n d a r d  c u r v e .

4 .  P r e p a r a t i o n  o f  M a t r i x

The p o w de r  was  c o m p r e s s e d  i n t o  m a t r i x  a t  
c o m p r e s s i o n a l  p r e s s u r e  o f  500  p o u n d s  by  C a r v e r  L a b o r a t o r y  
P r e s s  ( P e r k i n - E l m e r , Model  c ,  F r e d  & C a r v e r  I n c ,  USA) u s i n g  
a 10 mm. d i a m e t e r  rou nd  f l a t  f a c e d  p u n c h .  The c o m p r e s s i o n  
p r e s s u r e  was  m a i n t a i n e d  f o r  10 s e c o n d s  and q u i c k l y  r e l e a s e d  
( b e f o r e  e a c h  t a b l e t  was  c o m p r e s s e d ,  d i e  w o u l d  be  l u b r i c a t e d  
w i t h  ma g n e s iu m s t e a r a t e ) .  The c o m p o s i t i o n s  o f  e a c h  m a t r i x
we r e  shown i n  T a b l e  4 .
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T a b l e  4 C o m p o s i t i o n  o f  Each  M a t r i x

I n g r e d i e n t s Amount p e r  M a t r i x  
(mg.  )

T h e o p h y l l i n e 3 00  mg.
E t h y l c e l l u l o s e 3 %
L a c t o s e 25 %
C a b - O - S i l 1 %

5 .  M a t r i x  E v a l u a t i o n .

5 . 1  T h i c k n e s s

The t h i c k n e s s  o f  m a t r i x  was  m e a s u r e d  by  u s i n g  
m i c r o m e t e r  ( T e c l o c k  C o . ,  J a p a n )  and e x p r e s s e d  i n  mm. . The  
t h i c k n e s s  was  an a v e r a g e  o f  t e n  d e t e r m i n a t i o n s .

5 . 2  H a r d n e s s

The h a r d n e s s  o f  m a t r i x  was  d e t e r m i n e d  u s i n g  t h e  
S c h l e u n i g e r - 2 E  h a r d n e s s  t e s t e r  ( D r .  K. S c h l e u n i g e r  C o . ,  
S w i t z e r l a n d )  . The mean and s t a n d a r d  d e v i a t i o n  o f  t e n
d e t e r m i n a t i o n s  w e r e  c a l c u l a t e d  and e x p r e s s e d  i n  k i l o p o u n d  
( K p ) .

5 . 3  D i s i n t e g r a t i o n  T ime

D i s i n t e g r a t i o n  t i m e  was  d e t e r m i n e d  a c c o r d i n g  t o  USP 
XXII met h od  ( D i s i n t e g r a t i o n  a p p a r a t u s  ะ Hans on  R e s e a r c h  
C o r p o r a t i o n ,  Model  QC- 21 ,  USA) .  The a v e r a g e  o f
d i s i n t e g r a t i o n  t i m e  was  e v a l u a t e d  i n  w a t e r  a t  37 + 2 ° c  w i t h  
d i s k .
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5 . 4  D i s s o l u t i o n  S t u d i e s

As o r a l  c o n t r o l l e d  r e l e a s e  t a b l e t s  w e r e  s u p p o s e d  t o  
p a s s  t h e  e n t i r e  u p p e r  g a s t r o i n t e s t i n a l  t r a c t ,  i t  w o u l d  be  
i d e a l  when t h e  r e l e a s e  o f  d r u g  was  c o n s t a n t  o v e r  a w i d e  
r a n g e  o f  pH v a l u e s  ( f r o m  1 t o  a b o u t  7 ) .  T h e r e f o r e ,  an i n  
v i t r o  t e s t  f o r  c o n t r o l l e d  r e l e a s e  t a b l e t s  s h o u l d  a t  l e a s t  
c o v e r  t h i s  pH r a n g e .  For  t h i s  r e a s o n ,  pH c h a n g e  met hod  was  
u s e d  ( J o nk ma n ,  B e r g  and De Zeeuw,  1 9 8 3 ) .

In  t h e  d i s s o l u t i o n  m o d e l  w i t h  pH c h a n g e ,  t h e  pH o f  
t h e  medium was  k e p t  by 0 . I N . HC1 f o r  two h o u r s .  Then t h e  pH 
was i n c r e a s e d  t o  6 . 8  by a d d i n g  4 . 4 0 6 4  g .  o f  NaOH and  
6 . 1 2 5  g .  o f  KH2 PO 4 d i s s o l v e d  i n  a f e w ml .  o f  0 . I N . HC1.  
A l l  f l u i d s  w e r e  b o i l e d  t o  d e a e r a t e d  b e f o r e  u s e .

N i n e  h u n dr e d  m i l l i l i t e r s  o f  medium w e r e  p l a c e d  i n  a 
g l a s s  v e s s e l  s p e c i f i e d  i n  t h e  USP d i s s o l u t i o n  t e s t  and  
e q u i l i b r a t e d  a t  37  + 0 . 5 ° c .  One t a b l e t  was  i mmers ed  i n  t h e  
v e s s e l  and t h e  p a d d l e ,  s p e c i f i e d  i n  t h e  comp end i u m,  was  
p l a c e d  a t  t h e  c e n t e r  o f  t h e  v e s s e l  and a t  2 . 5  cm. a b o v e  t h e  
b o t t o m  o f  t h e  v e s s e l .  The d i s s o l u t i o n  a p p a r a t u s  ( Ha n s o n  
R e s e a r c h  C o r p o r a t i o n ,  Model  S R - 2 ,  USA) was  o p e r a t e d  a t  t h e  
s p e e d  o f  50 r p m . .  S i x  t a b l e t s  w e r e  e v a l u a t e d .

F i v e  m i l l i l i t e r s  o f  s p e c i m e n  w e r e  w i t h d r a w n  a t  t h e  
t i m e  i n t e r v a l  o f  1 5 ,  3 0 ,  4 5  m i n u t e s ,  1 ,  2 ,  3 ,  4 ,  5 ,  6 ,  7 ,  8 ,  
10 and 12 h o u r s .  The same q u a n t i t y  o f  medium was added
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Each  s a m p l e  was  d i l u t e d  t o  s u i t a b l e  c o n c e n t r a t i o n .  
The a b s o r b a n c e  was  d e t e r m i n e d  s p e c t r o p h o t o m e t r i c a l l y  i n  a 1 -  
cm. c e l l  a t  2 6 8 . 5  nm. f o r  0 . I N . HC1 and 2 7 0 . 3  nm. f o r  
p h o s p h a t e  b u f f e r  pH 6 . 8 .

The amount  o f  t h e o p h y l l i n e  r e l e a s e  a t  any  t i m e  
i n t e r v a l  was  c a l c u l a t e d  f rom t h e  c a l i b r a t i o n  a b s o r b a n c e -  
c o n c e n t r a t i o n  c u r v e .  A c u m u l a t i v e  c o r r e c t i o n  was  made f o r  
t h e  p r e v i o u s l y  r e mo v ed  s a m p l e  t o  d e t e r m i n e  t h e  t o t a l  amount  
o f  d r u g  r e l e a s e .

5 . 5  C a l i b r a t i o n  Curve  o f  T h e o p h y l l i n e

T h e o p h y l l i n e  200  mg. was  a c c u r a t e l y  w e i g h e d  and 
d i s s o l v e d  i n  0 . I N . HC1 or  p h o s p h a t e s  b u f f e r  pH 6 . 8  . The  
s o l u t i o n  was t h e n  a d j u s t e d  t o  2 0 0 0  ml .  w i t h  0 . 1 N  HC1 or  
p h o s p h a t e  b u f f e r  pH 6 . 8  and u s e d  a s  s t o c k  s o l u t i o n .

The s t o c k  s o l u t i o n  was  i n d i v i d u a l l y  p i p e t t e d  2 . 0 ,
3 . 0 ,  4 . 0 ,  5 . 0 ,  6 . 0  and 7 . 0  ml .  i n t o  50 ml .  v o l u m e t r i c  f l a s k  
and d i l u t e d  t o  v o l u m e  w i t h  0 . I N . HC1 or  p h o s p h a t e  b u f f e r  pH 
6 . 8 .  The f i n a l  c o n c e n t r a t i o n  o f  e a c h  s o l u t i o n  was  4 . 0 ,  6 . 0 ,
8 . 0 ,  1 0 . 0 ,  1 2 . 0  and 1 4 . 0  p g . / m l .  r e s p e c t i v e l y .

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

m e d i u m  c o n s t a n t  d u r i n g  t h e  e x p e r i m e n t .

T h e  a b s o r b a n c e  o f  k n o w n  d r u g  c o n c e n t r a t i o n  w a s

d e t e r m i n e d  b y  a  d o u b l e  b e a m  s p e c t r o p h o t o m e t e r  i n  a  1 - c m .
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c e l l  a t  2 6 8 . 5  nm. f o r  0 . 1 N. HC1  and 2 7 0 . 3  run. f o r  p h o s p h a t e  
b u f f e r  pH 6 . 8 .  The 0 .1 N . H C1  and p h o s p h a t e  b u f f e r  was  u s e d  
a s  b l a n k  s o l u t i o n .  Each  c o n c e n t r a t i o n  was  d e t e r m i n e d  i n  
d u p l i c a t e .

The c a l i b r a t i o n  c u r v e  o f  t h e o p h y l l i n e  was  
i l l u s t r a t e d  i n  F i g u r e  63 and 64 ( i n  A p p e n d i x ) ,  
r e s p e c t i v e l y .

6 .  S t u d y  on t h e  E f f e c t  o f  T a b l e t t i n g  P r o c e s s  on t h e  
P r o p e r t i e s  o f  M a t r i c e s

A f t e r  t h e  s t u d y  i n  2 . 3 -  5 . 4  was'  c o m p l e t e d  , t h e  
s u i t a b l e  s p r a y  d r y i n g  c o n d i t i o n s  w er e  s e l e c t e d  and e m p l o y e d  
t o  p r e p a r e  c o - s p r a y  d r i e d  p owder  f o r  f u r t h e r  s t u d y .

The e f f e c t s  o f  t a b l e t t i n g  p r o c e s s  on t h e  p r o p e r t i e s  
o f  m a t r i c e s ,  e s p e c i a l l y  t h e i r  r e l e a s e  c h a r a c t e r i s t i c s ,  w e r e  
i n v e s t i g a t e d  i n t o  t h r e e  c a t e g o r i e s :

( a )  The e f f e c t  o f  a d d i n g  ma g n es i u m s t e a r a t e  on t h e  
r e l e a s e  c h a r a c t e r i s t i c s  o f  t h e  m a t r i c e s  w e r e  c a r r i e d  o u t .  
The s p r a y  d r i e d  p o w d e r s  w e r e  mi x e d  w i t h  ma g n e s iu m s t e a r a t e  
w h i c h  p a s s e d  t h r o u g h  80 mesh  s i e v e  a t  0 . 7 5  and 1 . 5  % 
c o n c e n t r a t i o n  l e v e l s .  Then i t  was  c o m p r e s s e d  i n t o  m a t r i c e s  
a t  a c o m p r e s s i o n a l  p r e s s u r e  o f  500  l b s  u s i n g  h y d r a u l i c  
p r e s s .  The d i s s o l u t i o n  o f  t h e  m a t r i c e s  w e r e  m e a s u r e d  a s
p r e v i o u s l y  d e s c r i b e d .
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( b )  The s p r a y  d r i e d  p o w d e r s  w e r e  c o m p r e s s e d  i n t o
m a t r i c e s  a t  t h r e e  c o m p r e s s i o n a l  p r e s s u r e  o f  500  l b s ,  
1000  l b s ,  1500  l b s  by  C a r v e r  L a b o r a t o r y  P r e s s .  And t h e  
r e l a t i o n s h i p s  o f  c o m p r e s s i o n  f o r c e  and r e l e a s e
c h a r a c t e r i s t i c s  w e r e  i n v e s t i g a t e d .

( c )  The s p r a y  d r i e d  p o w d e r s  w e r e  m i x e d  w i t h  0 . 7 5  % 
o f  ma g n es i u m s t e a r a t e  b e f o r e  t a b l e t t i n g  w i t h  i n s t r u m e n t e d  
s i n g l e  p u n ch  m a c h i n e .  A 11 mm. d i a m e t e r  c o n c a v e  r ou n d e d  
p un ch  was  u s e d .  The m a t r i x  was  p r o d u c e d  a t  a c o m p r e s s i o n a l  
f o r c e  o f  3 0 0  l b s ,  5 00  l b s  and 700  l b s .  The r e l e a s e  
b e h a v i o r s  o f  t h e  m a t r i c e s  p r o d u c e d  w er e  e v a l u a t e d .

7 .  S.tiidy.-QD t he  Re p r o d u c i b i l i t y  Qf D rug . .R e l e a s e  P a t t e r n  p f  
M a t r i c e s .  Z x e p a r e d  b y S p r a y  D r y i n g  T e c h n i q u e

R e p r o d u c i b i l i t y  o f  t h e  d r u g  r e l e a s e  p a t t e r n  f o r  
t h r e e  c o n s e c u t i v e  b a t c h e s  was  i n v e s t i g a t e d .  The c o - s p r a y  
d r i e d  p o w d e r s  w e r e  p r e p a r e d  i n  t h e  same c o n d i t i o n  a s  
d e s c r i b e d  i n  6 - The m a t r i c e s  w e r e  p r e p a r e d  by  a d d i n g  0.75% 
o f  ma g n es i u m s t e a r a t e  b e f o r e  c o m p r e s s i o n  on i n s t r u m e n t e d  
s i n g l e  p un c h  t a b l e t t e d  m a c h i n e  a t  t h e  f o r c e  o f  500  l b s .  
D i s s o l u t i o n  r a t e  o f  m a t r i c e s  o f  e a c h  b a t c h  was  t e s t e d .

S c a l e - u p  b a t c h  o f  0 . 5  k g .  o f  c o - s p r a y  d r i e d  p owder  
was p r o d u c e d  and t a b e t t i n g  i n t o  m a t r i c e s  w i t h  t h e  same  
p r o c e d u r e .  D i s s o l u t i o n  r a t e  o f  t h o s e  m a t r i c e s  was
e v a l u a t e d .
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