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COMPARISON OF IN VITRO RELEASE RATES OF MULTISOURCE 

SUSTAINED-RELEASE PAPAVERINE HYDROCHLORIDE PRODUCTS. 
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ABSTRACT 

The extent of differences in the in vitro release rate among 

24 lots of 1 5 0  mg sustained-releasepapaverinehydrochlorideproducts 

from six manufacturers was investigated. 

The rotating bottle method for timed-release capsules, 

official in N.F. XIV, was used. Quantitation of papaverine 

hydrochloride in solution was done using ultra-violet spectrophoto- 

metry at two wavelengths to assure that there was no interference 

from other components of the formulation. 

While in vitro dissolution data by itself cannot predict & 

- vivo performance, variations from one manufacturer to another and 

also for the same manufacturer were observed. These included 

variations in the amount released both in the first hour and also 

in the total amount released. 

Of the six products tested, Pavabid and Cerespan demonstrated 

the most consistent release patterns with slightly better con- 

459 

Copyright @ 1979 by MarLel Dekker. Inc Neither this work nor any part 
may be reproduced or transmitted in any form or by any means, electronic or mechanical, including 
photocopying, microfilming, and recording, or by any information storage and retrieval system. 
without permission in writing from the publisher 

All Rights Reserved 

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
/1

9/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



MATHESON 460 

s i s t e n c y  o b s e r v e d  f o r  t h e  fo rmer .  Observed d i f f e r e n c e s  may o r  may 

n o t  be o f  c l i n i c a l  s i g n i f i c a n c e .  

INTRODUCTION 

I t  i s  g e n e r a l l y  a c c e p t e d  t h a t  t h e  d i s s o l u t i o n  ra te  o f  a d r u g  

from a f o r m u l a t i o n  may a f f e c t  b o t h  i ts  a b s o r p t i o n  and t h e r a p e u t i c  

c h a r a c t e r i s t i c 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  

d a t a  by 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  of i n  v i v o  pe r fo rmance  

o f  a dosage form . However, d i s s o l u t i o n  t e s t s  a r e  u s e f u l  and v a l i d ,  

a s  a q u a l i t y  c o n t r o l  p r o c e d u r e ;  i n  p r o d u c t  development  f o r  t h e  

r e j e c t i o n  of u n s u i t a b l e  f o r m u l a t i o n s ;  i n  t h e  d e t e c t i o n  o f  l o t  t o  

l o t  v a r i a t i o n ;  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 r o d u c t s  of v a r i o u s  m a n u f a c t u r e r s .  

1 

The p r e s e n t  s t u d y  was u n d e r t a k e n  u s i n g  t h e  N.F. method t o  

d e t e r m i n e  t h e  e x t e n t  o f  d i f f e r e n c e s  i n  t h e  i n  v i t r o  r e l e a s e  r a t e  

among v a r i o u s  marke ted  p a p a v e r i n e  h y d r o c h l o r i d e  s u s t a i n e d - r e l e a s e  

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

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

EXPERIMENTAL 

Reagen t s .  The r e a g e n t s  w e r e :  p a p a v e r i n e  h y d r o c h l o r i d e a ;  

h y d r o c h l o r i c  a c i d  , AR; p o t a s s i u m  phospha te  rnonobasic , AR; sodium 

c h l o r i d e b ,  AR; and sodium h y d r o x i d e b ,  AR. A l l  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 r i f i c a t i o n .  A l l  dosage  forms were p u r c h a s e d  on 

t h e  open m a r k e t .  

b b 

D i s s o l u t i o n  P r o c e d u r e .  The r o t a t i n g  b o t t l e  d i s s o l u t i o n  

p r o c e d u r e  d e s c r i b e d  i n  NF X I V  f o r  t h e  i n  v i t r o  t e s t i n g  o f  t imed-  

r e l e a s e  c a p s u l e s  w a s  f o l l o w e d  . 2 
S i x t y  m l  o f  3 i ° C  d i s s o l u t i o n  
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PAPAVERINE HYDROCHLORIDE PRODUCTS 46 1 

medium i s  p l a c e d  i n t o  e a c h  o f  f i v e  b o t t l e s  c o n t a i n i n g  one dosage  

u n i t .  The b o t t l e s  are capped and r o t a t e d  end o v e r  end a t  a p p r o x i -  

m a t e l y  40 rpm i n  a 37OC water b a t h .  

medium is  v a r i e d  a c c o r d i n g  t o  t h e  f o l l o w i n g  s c h e d u l e :  pH 1 . 2  

(1 h o u r ) ;  pH 2 .5  (1 h o u r ) ;  pH 4 .5  ( 1 . 5  h o u r s ) ;  pH 7.0 (1 .5  h o u r s )  

and pH 7 . 5  (2 h o u r s ) .  A t  e a c h  pH change ,  t h e  d i s s o l u t i o n  medium 

The pH of  t h e  d i s s o l u t i o n  

from a s i n g l e  b o t t l e  i s  a p p r o p r i a t e l y  a n a l y z e d .  Thus,  e a c h  p o i n t  

on a d i s s o l u t i o n  p r o f i l e  i s  from a s i n g l e  dosage  u n i t .  The 

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

enzymes as  d i r e c t e d  i n  USP X I X ' I .  

A n a l y t i c a l  P rocedure .  P a p a v e r i n e  h y d r o c h l o r i d e  can  be  

q u a n t i t a t e d  d i r e c t l y  i n  t h e  d i s s o l u t i o n  medium u s i n g  u l t r a v i o l e t  

s p e c t r o p h o t o m e t r y c .  Beer's l a w  p l o t s  were de te rmined  a t  e a c h  pH 

b e c a u s e  o f  s l i g h t  s p e c t r a l  s h i f t s  caused  by t h e  chang ing  pH. Two 

w a v e l e n g t h s  were used t o  i n s u r e  t h a t  t h e r e  was no i n t e r f e r e n c e  

from t h e  o t h e r  components of  t h e  f o r m u l a t i o n .  The wave leng ths  used 

a t  e a c h  pH were: pH 1 . 2  and 2 . 5  (277 ,  307 nm); pH 4.5 (281, 307nm) ;  

and pH 7 .0  and 7 .5  (279, 313 nm). 

p~ u n i t s  a t  3 7 ' ~ .  

A l l  pH v a l u e s d  were w i t h i n  0.1 

An empty c a p s u l e  s h e l l  from e a c h  l o t  w a s  d i s s o l v e d  i n  60 m l  of 

s i m u l a t e d  g a s t r i c  f l u i d ,  a p p r o p r i a t e d  d i l u t e d  and u t i l i z e d  3s the  

b l a n k  a t  pH 1 .2 ,  s i n c e  a l l  c a p s u l e  s h e l l s  c o n t a i n e d  c o l o r e d  matter.  

No c a p s u l e  s h e l l  remained i n  t h e  d i s s o l u t i o n  medium a t  a l l  s u h -  

s e q u e n t  pH v a l u e s ,  s o  a l l  o t h e r  b l a n k s  w e r e  s i m p l v  p u r e  b u f f e r  n t  

t h a t  pH. 
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46 2 MATHESON 

Calculation. Conversion of the absorbance to mg of papaverine 

hydrochloride was made by: 

( A )  (V) (DF) (1000) 
a Mg Drug = 

where 

A = absorbance 

a = molar absorptivity 

MW = molecular weight of papaverine hydrochloride 

V = volume of dissolution medium in liters 

DF = dilution factor 

RESULTS AND DISCUSSION 

The determination of dissolution profiles for 150 mg 

papaverine hydrochloride sustained-release products was carried 

out in duplicate for 24 lots from six manufacturers. There was 

no observed interference from other components of the formulations. 

Plots of the duplicate averages of the cumulative amount of drug 

in solution for each lot from each manufacturer are shown in 

Figures 1-6. 

Even though the dissolution profiles by themselves are not 

able to predict in vivo dosage form performance, much useful 

information of a quality control nature can be obtained. Dif- 

ferences among manufacturers are readily apparent upon examination 

of Figures 1-6. For example, it is interesting to note that one 

of the lots, Lederle “1455-178, appears to dump over 90% of its 

drug in the first hour under the conditions of the study, in- 
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PAPAVERINE HYDROCHLORIDE PRODUCTS 463 

TIME (HR5) 

FIGURE 1 

Cumulative amount of papaverine hydrochloride in solution f o r  five 
l o t s  of Pavabid. Key: 0 , A7043; , E7002; A ,  E7003; +, 
C7005; 0 ,  E7004. D
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464 MATHESON 
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FIGURE 2 

Cumulative amount of papaver ine  hydrochlor ide  i n  s o l u t i o n  f o r  f i v e  
l o t s  of C,erespan. Key: 0 ,  55595; 0 ,  55593; A ,  55267; B ,  
55285; 0,  55283. 
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PAPAVERINE HYDROCHLORIDE PRODUCTS 465 
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FIGURE 3 

Cumulat ive amount o f  p a p a v e r i n e  h y d r o c h l o r i d e  i n  s o l u t i o n  f o r  f o u r  
l o t s  o f  P a v a s u l e .  Key: 0 ,  09501; 0 , 05701;  A ,  02603;  ([, 
12603. 
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466  MATHESON 

60 
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TIME ( H R 5 )  

FIGURE 4 

Cumulative amount of papaverine hydrochloride in solution for five . -  
lots of Purepac. Key: 0 ,  633161; 0 ,  6 2 2 5 1 ;  A ,  73005;  +, 
6 3 0 5 5 ;  0 ,  6 1 3 7 7 .  D
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PAPAVERINE HYDROCHLORIDE PRODUCTS 467 

TIME ( H R 5 1  

FIGURE 5 

Cumula t ive  amount of p a p a v e r i n e  h y d r o c h l o r i d e  i n  s o l u t i o n  f o r  two 
l o t s  of T o m e .  Key: 0 ,  037661; +, 027635. 
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468 MATHE S ON 

I r, 

TIME (HRS) 

FIGURE 6 

Cumulative amount of papaverine h y d r o c h l o r i d e  in solution f o r  t h r e e  
l o t s  of  Lederle .  Key: 0 ,  479-413; 0, 4 5 5 - 1 7 8 ;  A ,  4 6 7 - 6 1 5 .  
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470 MATHESON 

dicating a possible failure of the sustained-release mechanism for 

this lot. I n  addition, four of the lots release less than 75% of 

their labelled amount of drug during the duration o f  the study as 

demonstrated by Pavasule %05701, (68.1%); Purepac 861377, (64.1%) 

and 8633161 (71.4%);  and Tome #037661  (71.2X). 

Lot to lot variations are also in evidence as shown by a range 

of release in the first hour of 44.4 mg to 135.5 mg of drug for 

Lederle #467-615 and 1/455-178 respectively. Wide variations in 

the totalamount released are also observed as demonstrated by 

Pavasule #05701 (102.1 mg) and 802603 (157.2 mg); and Purepac $61377 

(96.1 mg) and //63055 (152.7 mg). 

Table 1 shows the averages over all lots of the cumulative 

amount of papaverine hydrochloride in solution from a particular 

source. The most consistent release pattern is obtained from the 

Pavabid formulation. 

CONCLUSION 

Although the N.F. rotating bottle method cannot predict invivo 

performance without correlating in vivo data, its usefulness as a 

quality control tool for determination of intermanufacturer and 

lot to lot variation is clearly evident. Of the six different 

products tested, Pavabid and Cerespan demonstrated the most con- 

sistent release patterns with slightly better consistency observed 

for the Pavabid. 

clinical significance. 

Observed differences may or may not be of D
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PAPAVERINE HYDROCHLORIDE PRODUCTS 

FOOTNOTES 

471 

Sigma Chemical Co., St. Louis, MO 63147 a 

bMallinckrodt Chemical Works, St. Louis, MO 63147 

'Gilford 240, Gilford Instruments Labs, Inc., Oberlin, OH 44074 

dModel 4500, Beckman, Beckman Instruments, Inc., Fullerton, CA 92634 
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