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A6 STR ACT 

D i s s o l  u t i o r i  t e s t i n g  was c o n d u c t e d  f o r  s i x  non-combina t ion ,  

s i n g l e  e n t i t y ,  m o d i f i e d - r e l e a s e  o r a l  s o l i d  d o s a g e  f o r m s .  

D i s s o l u t i o n  med ium was w a t e r  and 0 .1  1 h y d r o c h l o r i c  a c i d .  USP 

A p p a r a t u s  1 and A p p a r a t u s  2 were  used arid were r o t a t e d  a t  e i t h e r  

50 o r  100 rpm.  A c o m p l e t e  d i s s o l u t i o n  p r o f i l e  W , ~ S  o b t a i n e d  f o r  

a l l  s i x  d o s a g e  f o r m s  b a s e d  on t h e i r  s t a t e d  d o s i n g  i n t e r v a l ,  D. 

The  t h r e e  s t r e n g t h s  o f  T h e o - d u r  t a b l e t s ,  N o r p a c e  C R  150 mg 

c a p s u l e s ,  and t h e  t w o  s t r e n g t h s  o f  C h l o r - t r i m e t o n  t a b l e t s  passed 

t h e  C o m p e n d i a 1  C a s e  One r e q u i r e m e n t s  ( U S P  X X I ,  2S,  19061. 

T h o r a z i n e  s p a n s u l e s  and Q u i n i d e x  t a b l e t s  were unab le  t o  meet t h e  

s p e c i f i c a t i o n s  w i t h  w a t e r  as t h e  d i s s o l u t i o n  medium; t h e  l a t t e r  

s h o w e d  i m p r o v e d  I d i s s o l  u t i o n  c h a r a c t e r  i n  0 . 1  11 h y d r o c h l o r i c  

a c i d .  T e n u a t e  Dospan 7 5  mg t a b l e t s  showed good  r e l e a s e  charac-  

t e r i s t i c s  i n  w a t e r  when t h e  a u t h e n t i c  ( d o s i n g  i n t e r v a l  ( D  = 24 

2 4 3 1  
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2432 BAWEJA 

h o u r s )  was changed t o  a m o d i f i e d  dos ing i n t e r v a l  o f  D* = 12 hours.  

A l l  d i s s o l u t i o n  a l i q u o t s  were assayed  b y  UV absorbance measure- 

m e n t s  a t  t h e  a b s o r b a n c e  maximum f o r  each d r u g  and were  a l s o  

checked  f o r  e x c i p i e n t  i n t e r f e r e n c e .  Newer drugs appear ing on t h e  

m a r k e t  w i  1 1  be more l i k e l y  c a n d i d a t e s  f o r  m e e t i n g  compendi a1 

s p e c i f i c a t i o n s ;  m o d i f  i e d - r e l e a s e  p h a r m a c e u t i c a l s  t h a t  appeared 

b e f o r e  t h e  new s p e c i f i c a t i o n s  may have t o  be a l l o c a t e d  s p e c i f -  

i c a l  l y  expanded window percentages. 

I NTRODUCTI ON 

T a b l e t s  and c a p s u l e s  r e p r e s e n t i n g  o r a l  s o l i d  dosage  forms 

make up a b o u t  85% o f  t h e  P h a r m a c e u t i c a l  p r o d u c t s  on t h e  market 

(1). I n  t h e  1 9 6 0 s  i t  became a p p a r e n t  t h a t  t h e  d i s s o l u t i o n  o f  a 

d r u g  was a b e t t e r  s c i e n t i f i c  measure  o f  b i o a v a i l a b i l i t y  ( 2 ) .  

Modern p h a r m a c e u t i c a l  t e c h n o l o g y  makes p o s s i b l e  t h e  d e s i g n  o f  

dosage f o r m s  t h a t  m o d i f y  b i o a v a i l a b i l i t y  o f  a drug i n t o  t h e  b l o o d  

s t r e a m  i n  a d d i t i o n  t o  b e i n g  v e h i c l e s  f o r  s torage,  p o r t a b i l i t y ,  and 

a d m i n i s t r a t i o n .  For drugs f o r m u l a t e d  i n t o  m o d i f i e d - r e l e a s e  dosage 

f o r m s  i t  i s  a l s o  w e l l  known t h a t  ' i n  v i t r o '  d i s s o l u t i o n  da ta  b y  

i t s e l f  c a n n o t  be used  as a p r e d i c t o r  o f  ' i n  v i v o '  performance. 

D i s s o l u t i o n  t e s t i n g ,  however ,  i s  u s e f u l  and v a l i d  as a p r i m a r y  

qua1 i t y  c o n t r o l  p rocedure ;  i n  p r o d u c t  development s tud ies ;  and i n  

t h e  d e m o n s t r a t i o n  o f  d i f f e r e n c e s  among p roduc ts  o f  v a r i o u s  manu- 

f a c t u r e r s .  Therefore,  w i t h  t h e  growing i n t e r e s t  and p o t e n t i a l  f o r  

m o d i f i e d - r e l e a s e  f o r m u l a t i o n s ,  t h e  Compendia s e t  some d e f i n i t i o n s  

i n  o r d e r  and have now p r o v i d e d  p r o c e d u r e s  f o r  t h e i r  d i s s o l u t i o n .  
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SIX MODIFIED-RELEA.SE ORAL SOLID DOSAGE FORMS 2433 

T h e  p r e s e n t  s t u d y  was u n d e r t a k e n  f o r  t h e  s i x  t o p - s e l l i n g  

s i n g l e  e n t i t y  o r a l  s o l i d  dosage  f o r m s  and t h e  p u r p o s e  was t o  

a s c e r t a i n  t h e  compendia1 c o n f o r m i t y  o f  t h e s e  f o r m u l a t i o n s .  

MATERIALS AND M E T H O E  

The r e f e r e n c e  s t a n d a r d  c h e m i c a l s  were  t h e o p h y l  l i n e  (Sigma 

C h e m i c a l ,  L o t  No, 54F-01781, d i sopy ramide  phosphate  ( L o t  No. 2961, 

c h l o r p r o m a z i n e  h y d r o c h l o r i d e  ( L o t  No. 22-OTZ), q u i n i d i n e  s u l f a t e  

( L o t  No. 3 2 2 1 9 ) ,  d i e t h y l p r o p i o n  h y d r o c h l o r i d e  ( L o t  No. 5205A) and 

c h l o r p h e n i r a m i n e  m a l e a t e  ( L o t  No. 4-CMG-162-A). E x c e p t  f o r  

t h e o p h y l  1 i ne ,  a1 1 chemi  c a l  s were  compl i m e n t a r y .  Theo-Dur 100 mg 

t a b l e t s  ( K e y  P h a r m a c e u t i c a l s ,  L o t  No. 4 2 4 8 9 1  1 ,  Theo-Dur 200 mg 

t a b l e t s  ( K e y ,  L o t  N O .  4103911 ,  Theo-Dur 300 mgl t a b l e t s  (Key, L o t  

No. 4339211,  C h l o r - t r i m e t o n  8 mg Repetabs ( S c h e r i n g  C o r p o r a t i o n ,  

L o t  No. 3CC14:I and C h l o r - t r i m e t o n  1 2  mg Repetabs (Scher ing ,  L o t  

No. 3AAE7),  w e r e  pu rchased  on t h e  open marke t .  INorpace CR 150 mg 

C a p s u l e s  (G.D.  Sear le ,  L o t  No. 3840391, Thorazinle 150 mg Spansu les  

( S m i t h ,  K l i n e  and Beckman, L o t  No. 1 0 1 2 T 6 6 ) ,  T h o r a z i n e  200 mg 

( S K B ,  L o t  No. 2013T67RD), Qu in idex  300 mg Ex ten tabs  (A .H .  Robins,  

L o t  No. 3315) . ,  and Tenuate  Dospan 75 rig T a b l e t s  ( M e r r e l l  DOW, L o t  

No. 1 2 0 0  SF) w'erc? k i n d l y  p r o v i d e d  b y  t h e  r e s p e c t i v e  pharmaceu t i ca l  

c o m p a n i e s .  W a t e r  was p r e p a r e d  b y  (3 c o m m e r c i a l  d e i o n i z a t i o n  

p r o c e s s  ( B a r n s t e d  C o r p o r a t i o n ) .  H y d r o c h l o r i c  a c i d  (J.T. Baker 

Co., L o t  No. 1112074) was r e a g e n t  g r a d e .  A l l  r e f e r e n c e  s t a n d a r d  

samples and r e a g e n t s  were used w i t h o u t  f u r t h e r  p u i r i f i c a t i o n .  

P r e l  i m i  n a r y  t e s t i  ng was c o n d u c t e d  u s i n g  r e f e r e n c e  s tandards  

of each  d r u g  t o  o b t a i n  B e e r ' s  Law p l o t s  t o  a s c e r t a i n  t h a t  a l i n e a r  
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2434 BAWEJA 

r e l a t i o n s h i p  e x i s t s  b e t w e e n  UV absorbance a t  t h e  maximum and t h e  

assay c o n c e n t r a t i o n .  

D i s s o l u t i o n  t e s t i n g  was p e r f o r m e d  on a c a l i b r a t e d  Hanson 

D i s s o l u t i o n  Tes te r  (Model 72-RL-115). Q u i n i d e x  Extentabs, Tenuate 

Dospan t a b l e t s ,  and b o t h  s t r e n g t h s  o f  C h l o r - t r i m e t o n  Repetabs were 

s u b j e c t e d  t o  d i s s o l u t i o n  t e s t i n g  us ing  paddle (Apparatus 2 )  a t  50 

rpm. A l l  o t h e r  f o r m u l a t i o n s  were sub jec ted  t o  d i s s o l u t i o n  t e s t i n g  

w i t h  b a s k e t  ( A p p a r a t u s  1) a t  100  rprn. I n  a l l  r u n s ,  1000 m l  o f  

medium ( w a t e r  o r  0 . 1  - N h y d r o c h l o r i c  a c i d )  was p laced  i n  each of 

t h e  s i x  f l a s k s ,  and e q u i l i b r a t e d  t o  37°C. G l a s s  s y r i n g e s  were 

u s e d  t o  w i t h d r a w  d i s s o l u t i o n  a l i q u o t s  and t h e  samples were 

f i l t e r e d  u s i n g  Gelman GA-6 f i l t e r s .  S a m p l i n g  i n t e r v a l s  as per  

compendia1 c r i t e r i o n  were 0 .25  D, 0.50 D, and 1.0 D, where D i s  

t h e  d o s i n g  i n t e r v a l  o f  t h e  drug i n  hours.  UV absorbance measure- 

men ts  a t  t h e  maximum were  o b t a i n e d  on t h e  Beckman 25 s p e c t r o -  

p h o t o m e t e r  u s i n g  l - cm c e l l  s. D i s s o l u t i o n  t e s t i n g  was per formed i n  

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

d i s s o l v e d  a t  a s p e c i f i e d  t i m e  was ob ta ined  f rom t w e l v e  a l i q u o t s .  

Absence o f  e x c i p i e n t  i n t e r f e r e n c e  t o  t h e  a n a l y t i c a l  t echn ique  was 

checked f o r  each drug. 

RESULTS 

The d e t e r m i  n a t i o n  o f  B e e r  I s Law p l o t s  u s i n g  R e f e r e n c e  

S t a n d a r d s  was t o  a s c e r t a i n  t h a t  a l i n e a r  r e l a t i o n s h i p  e x i s t s  

b e t w e e n  U V  a b s o r b a n c e  a t  t h e  maximum and t h e  assay c o n c e n t r a t i o n ;  

c o r r e l a t i o n  c o e f f i c i e n t  o f  0.999 o r  b e t t e r  b e i n g  t h e  accep tab le  

l i m i t .  

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

2/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



SIX MODIFIED-REILEASE ORAL S O L I D  DOSAGE FORMS 2435 

Table  1 

Average P e r c e n t a g e  of Drug D i s q o l v e d  i n  1000 ml of WateL a t  37°C 

Drug Dosing I n t e r v a l ,  D Averagcba P e r c p n t  D i s s o l w d  T S.D.% 
- ( h o u r s )  0.25D 0.5OcJ 1 .OOD 

Theo-Dur 12  4 0 + 5  54 ._ + 6 83 2 7 
l0Omg T a b l e t s  

Theo-Our 12 2R A 4 58 2 8 92 5 7 
200mg T a b l e t s  

Theo-Our 12 24 + 2 42 .- + 5 88 t 4 
300mg T a b l e t s  

- 

Norpace CR 12 33 2 2 57 .3 85 2 4 
150mg Capsules 

T h o r a z i n e  150mq 24 59 3 76 4 86 5 6 
Spansules 

T h o r a z i n e  200mg 24 
Spansules 

29 + 2 39 2 1 Oui n i  dex 300mg 8 25 2 3 ._ 
Extentabs 

Q u i n i d e x  OOmg 0 39 2 51 ;! 2 71 2 2 
Extentabs a 

112 + 31 118 2 2 Tenuate Dospan 24 82 2 3 .- 
75mg T a b l e t s  

Tenuate Dospan 12 
75mg T a b l e t s  

53 2 P6 ‘4 114 2 2 

Chl  or- tr imeton 12 49 I 4 57 2 9 84 14 
Em9 Repetabs 

1Zmg Repetabs 
C h l o r - t r i m e t o n  12 49 _t. 2 54 6 96 11 

- 
a n = 12 u n i t s  

D i s s o l u t i o n  medium i s  0.1 h y d r o c h l o r i c  a c i d .  

Case One c o n d i t i o n s  f o r  d i s s o l u t i o n  are met when water i s  t h e  

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

f o l l o w i n g  p r o f i ’ l e  ( 3 ) :  

A t  a t i m e  equal  t o  0.25 D, between 20% and 50% of t h e  l a b e l e d  

amount i s  d issol lved, and 

A t  a t i m e  equal  t o  0.50 D, between 45% and 75% o f  t h e  l a b e l e d  

amount i s  d i sso l ved ,  and 
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2436 BAWEJA 

100 

80 

60 

40 

20 

0 

0 = 100 mg 
0 = 200 mg 
+= 300 mg 

I 
I 

0 0.25 0.50 1.0 
DOSING I N T E R V A L ,  D 

F I G U R E  1 

Average percentage of theophylline dissolved from Theo-dur@ t a b l e t s  
in 1000 ml of water 

T h e r e a f t e r  a t  any time up t o  1.0 D ,  n o t  l ess  t h a n  75% of the 

labeled amount i s  dissolved. 

Case Two appl i e s  where the  chemistry o r  physical character-  

i s t i c s  of a d r u g  or formula t ion  d o  n o t  a l l o w  the application of 

Case One. Examples o f  t h i s  case  a r e  ( a )  t h a t  the  d r u g  release 

c h a r a c t e r i s t i c s  a r e  over  a time p e r i o d  l e s s  t h a n  the  d o s i n g  

i n t e r v a l ,  D; ( b )  t h e  medium be changed from water t o  any other 

medium, e . g . ,  0 . 1  - N h y d r o c h l o r i c  a c i d  o r  0 . 0 5  - M phosphate 

buffer.  
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SIX MODIFIED-RELE.4SE ORAL SOLID DOSAGE FORMS 2437 

loo i ' = 150 rng 

D O S I N G  I N T E R V A L ,  D 

FIGURE 2 

Average pe rcen tage  o f  d i  sopyramide phosphate  d i  SSO'l ved f r o m  Norpace 
CR@ 150 mg c a p s u l e s  i n  1000 m l  o f  w a t e r  

T a b l e  1 shows t h e  a v e r a g e  p e r c e r i t  o f  a d r u g  d i s s o l v e d  a t  

t h r e e  t e s t i n g  p o i n t s ,  i . e . ,  0.25 D, 0.5 D, and l..O D. The t h r e e  

s t r e n g t h s  o f  Thecl-Dur t a b l e t s ,  Norpace ICR 150 mg c:apsules, and t h e  

two  s t r e n g t h s  o f  C h l o r - t r i m e t o n  t a b l e t s  p a s s e d  t h e  d i s s o l u t i o n  

p r o f  i 1 i n g  b a s e d  o n  C a s e  One c o n d i t i o n s ,  t h e r e b y  s a t i s f y i n g  

c o m p e n d i a 1  o b j e c t i v e s  ( F i g u r e s  1 -3 ) .  IFor Theo-IDur 100 mg and 200 

mg s t r e n g t h s  t h e  u n i t - t o - u n i t  v a r i a t i o n  was s l i g h t l y  h i g h  whereas 

N o r p a c e  CR 1 5 0  mg c a p s u l e s  showed c o n s i d e r a b l y  l o w e r  u n i t - t o - u n i  t 

d i g r e s s i o n .  S t . a t i s t i c a l l y  C h l o r - t r i m e t o n  8 mg and 12 mg t a b l e t s  

a l s o  m e t  Case One c r i t e r i o n .  For b o t h  s t r e n g t h s  t h e  u n i t - t o - u n i t  
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2438 BAWEJA 

100 - O =  8 mg += 12 mg 

80 - 
n 
W 
w 
-f 
0 2 60- - 
n 
m = 
CT 

I- z 
W u 
CT 
w 

40- 

20 - n 

0 I 
8 I 

0 0.25 0.50 1.0 
DOSING INTERVAL, D 

FIGURE 3 

Average pe rcen tage  of  c h l o r p h e n i r a m i n e  ma lea te  d i s s o l v e d  f r o m  Ch lo r -  
t r i m e t o n  Repetabss i n  1000 m l  o f  wa te r  

v a r i a t i o n  was h i g h  a t  t h e  f i n a l  s a m p l i n g  p o i n t ,  i . e . ,  1.0 D .  

T h o r a z i n e  150 mg and 200 mg c a p s u l e s  were c l o s e  t o  meet ing Case 

One o b j e c t i v e s ;  t h e  f i r s t  t e s t i n g  p o i n t  (0.25 D )  showed 59% and 

6 1 %  o f  t h e  d r u g  d i s s o l v e d  r e s p e c t i v e l y  ( F i g u r e  4 ) .  I n  o t h e r  

words ,  t h o r a z i n e  spansu les  r e l e a s e d  more d rug  b y  0.25 D t h a n  what 

t h e  compendia s t i p u l a t e s ,  i .e., 20-50%. The l a t e r  sampl ing p o i n t s  

were s t a t i s t i c a l l y  i n  a d h e r e n c e  t o  t h e  s p e c i f i c a t i o n s .  Q u i n i d e x  

300 mg E x t e n t a b s  were u n a b l e  t o  show a p r o g r e s s i v e  d i s s o l u t i o n  

p r o f i l e  i n  w a t e r  ( F i g u r e  5 ) .  R e p l a c i n g  w a t e r  w i t h  0 . 1  1 
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FIGURE 4 

Average percentag 'e  o f  c h l o r p r o m a z i n e  h y d l r o c h l o r i d e  d i  s s o l v e d  f r o m  
Thoraz ine  spansul i .9 i n  1000 m l  o f  water- 

h y d r o c h l o r i c  ac i l3  h e l p e d  t h e  d i s s o l u t i o n  p r o c e s s  t o  t h e  e x t e n t  

w h e r e  i t  c o u l d  b e  i n f e r r e d  t h a t  q u i n i d i n e  s u l f a t e  t a b l e t s  s h o u l d  

b e  t e s t e d  i n  t h e  a c i d i c  medium where they  appe,ar t o  s a t i s f y  Case 

Two r e q u i r e m e n t s .  T e n u a t e  Dospan 7 5  mg t a b l e t s  showed a l a r g e  

amount ( 8 2 % )  o f  t h e  l a b e l  c l a i m  d i s s o l v e d  a t  0 .25  D ( 6  h o u r s ;  

b a s e d  on D = 24 h o u r s )  ( F i g u r e  6 ) .  Wlnen t h e  dos ing  i n t e r v a l  was 

changed  ( f o r  t e s t i n g  p u r p o s e s )  f r o m  D = 24  h o u r s  t o  a D = 12  

h o u r s ,  t h e  i n f e r e n c e  t h a t  c o u l d  now be drawn i s  t h a t  a lmost  100% 

of t h e  d r u g  d i s s o l v e s  i n  a b o u t  6 - 8  h o u r s  and t h e n  a p l a t e a u i n g  

e f f e c t  f o r  t h i s  pe rcen tage  i s  observed f o r  24 hours .  

* 
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FIGURE 5 

Average percentage o f  q u i n i d i n e  s u l f a t e  d i s s o l v e d  f r o m  Q u i n i d e x  
300 mg E x t e n t a b 9  i n  1000 m l  of medium 

D I S C U S S I O N  

I t  i s  w e l l  d o c u m e n t e d  and  u n d e r s t o o d  t h a t  b e f o r e  any 

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

t e s t i n g  p r o v i d e s  f o r  an e x c e l l e n t  screening procedure,  as w e l l  as 

a mechanism f o r  mak ing  changes i n  t h e  f o r m u l a t i o n  of m o d i f i e d -  

r e l e a s e  o r a l  s o l i d  dosage  f o r m s .  The compend ia  b e l i e v e  t h a t  

r e g a r d l e s s  o f  w h e t h e r  a Case One o r  a Case Two o b j e c t i v e  i s  met, 

a l l  m o d i f i e d - r e l e a s e  o r a l  s o l i d  dosage forms must pass t h e  window 

p r o f i l i n g  o f  d i s s o l u t i o n  t e s t i n g .  The p h i l o s o p h y  p r o b a b l y  i s  

t w o - f o l d :  ( a )  l e t  t h e r e  be no dose-dumping a t  t h e  f i r s t  sampl ing 
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140 i o =  D : 2 4  hours 
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FIGURE 6 ~- 

Ave r a  g e p e r c e n t  (3 g e o f  d i e t h y 1 p r o p  i on h y d  r o c  h 1 o r  i 'de d i s s o 1 ve d f r o m  
Tenuate Dospan@ 75 mg t a b l e t s  i n  1000 m l  o f  w a t e r  

p o i n t ;  and ( t ) )  t h a t  a t  t h e  1 .0  D t i m e  p o i n t ,  a t  l e a s t  75% o f  t h e  

l a b e l  c l a i m  i s  r e l e a s e d  and t h e r e f o r e  a v a i l a b l e  f o r  p h y s i o l o g i c a l  

a b s o r p t i o n .  W h i l e  t h i s  a p p r o a c h  makes f o r  s e t t i n g  u n i f o r m  

s t a n d a r d s ,  i t .  does  n o t  a p p e a r  f e a s i b l e  f rom an i n d u s t r y  -- manu- 

f a c t u r e r ' s  v i e w p o i n t .  The b a s i c  o b j e c t i v e  f o r  m o d i f i e d - r e l e a s e  

d o s a g e  f o r m s  i s  t o  meet conven ience  and t h e r a p e u t i c  o b j e c t i v e s  n o t  

o f f e r e d  b y  c o n v e n t i o n a l  dosage fo rms.  F o r  T h o r a z i n e  spansu les  t h e  

b a s i c  o b j e c t i v e  may be  t o  r e l e a s e  n3 l a r g e  dmount  o f  t h e  d r u g  

i n i t i a l l y  ( 6 1 %  o f  t h e  l a b e l  c l a i m  a t  0.25 D ) ,  t h e r e a f t e r  r e l e a s e  

t h e  d r u g  g r a d u a l l y  o v e r  t h e  f u l l  t i m e  c o u r s e .  S i m i l a r l y ,  Tenuate 
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Dospan t a b l e t s  used  as a d i e t  suppresant may have ' f o r m u l a t i o n  -- 

d i s s o l u t i o n  c h a r a c t e r '  r e l e v a n t  t o  t h e  i n i t i a l  hours a f t e r  i n t a k e  

( D  1 r a t h e r  t h a n  t h e  f u l l  d o s i n g  i n t e r v a l  o f  D = 2 4  h o u r s .  

Q u i n i d e x  300 mg E x t e n t a b s  s a t i s f y  t h e  s t i p u l a t i o n  by e x h i b i t i n g  a 

s t r o n g  and a c o m p l e t e  p r o f i l e  i n  0.1 - N h y d r o c h l o r i c  a c i d  t h e r e b y  

m e e t i n g  Case Two r e q u i r e m e n t s .  I t  s h o u l d  b e  p o i n t e d  o u t  t h a t  

d r u g s  t h a t  d i d  pass t h e  compendi a1 w i  ndows p r o f  i 1 i n g  c h a r a c t e r -  

i s t i c s  a r e  new f o r m u l a t i o n s  t h a t  a p p e a r e d  on t h e  market  i n  t h e  

* 

e a r l y  1980s .  T h i s  may p r o v i d e  a b a s i s  f o r  t h e i r  f o r m u l a t i o n  and 

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

words,  t h e s e  p r o d u c t s  p r o b a b l y  s a t i s f y  b o t h  compendia1 s tandards 

and dosage  f o r m  d e s i g n  o b j e c t i v e s .  New m o d i f i e d - r e l e a s e  drugs 

a p p e a r i n g  on t h e  market w i l l  be more l i k e l y  cand ida tes  f o r  meet ing 

d i s s o l u t i o n  p r o f i l e s ;  f o r m u l a t i o n s  b e f o r e  1980 may have t o  be 

a1 l o c a t e d  speci  a1 l y  expanded window percentages. 
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