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DISSOLUTION OF SUPPOSITORIES IV: EFFECT OF CROSPOVIDONE ON 
ASPIRIN RELEASE ??ROM PEG BASES 
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I a rde ,  Wymdng 82071 

P r e v i o u s  reports f rom t h i s  l a b o r a t o r y  have described a 
s u p p o s i t o r y  d i s s o l u t i o n  test apparatus as wll as the use of 
c r o s p o v i d o n e  t o  increase rate of release of acetaminophen frm 
PEG suppos i to r i e s .  A l s o  i n  previous reports f r an  t h i s  lab, 
a s p i r i n  h a s  been  shown to give slow release f r a n  PEG bases and 
it  w a s  p o s i t e d  t h a t  a d d i t i o n  o f  crospovidone t o  a s p i r i n  
s u p p o s i t o r i e s  muld also increase the  rate of release. To test 
t h i s  h y p o t h e s i s ,  f o u r  PEG blends wsre used as bases as i n  the 
p r e v i o u s  s t u d i e s .  Each contained 350 mg of aspirin and 0.5%, 
1 % , or  5 % of crospovidone (Polyplasdone XL, GAF 1. One thousand 
m i l l i l i t e r s  o f  p h o s p h a t e  b u f f e r  o f  pH 8.0 to approximately 
rec ta l  pH w a s  u s e d  as the d i s so lu t ion  mdia and m i n t a i n e d  a t  
37.5'.  A c o n s t a n t  a g i t a t i o n  rates of 2 5 ,  and 50 rpnwre 
used .  A s p i r i n  was assayed spec t ropho tane t r i ca l ly  at  265 nm 
a f t e r  appropriate dilution. Canparative d i s so lu t ion  profiles of 
t h e  v a r i o u s  a g i t a t i o n  rates a n d  w i t h  the  concentrations of 
crospovidone =re developed. Mdi t ion  of crospovidone increased 
t h e  d i s s o l u t i o n  rate c o n s t a n t  and decreased d i s s o l u t i o n  
h a l f - t i m e s  a t  t h e  a g i t a t i o n  rates. While the  d i s in t eg ra t ion  
aide increased release, t h i s  release was not  l i n e a r  with respect 
to d i s in t eg ra t ing  agent concentration. 

A r e c e n t  report  by P a l m i e r i ,  et. al. (1) discussed the  

e f f e c t  o f  crospovidone on release fran PEG based suppositories 

of a c e t a m i n o p h e n .  Crospovidone, a canmnly used d i s in t eg ra t ing  

a g e n t  u s e d  i n  t a b l e t  m a n u f a c t u r e ,  decreased the  d i s so lu t ion  

t 501s  f o r  a l l  bases studied. A previous report frcm t h e  same 
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138 PALMIER1 ET AL. 

l a b o r a t o r y  r e p o r t e d  that PEX; based asp i r in  suppositories gave 

slow, u n a c c e p t a b l e  d i s s o l u t i o n  rates ( 2 ) .  This presentation 

r e p o r t s  t h e  results of the e f fec t  of crospovidone on release of 

a sp i r in  f ran  PEG based suppositories, 

Preparation of Suppositories 

Four basic formulas e r e  used: 

Base A PEG 1000 96% 
PEG 4000 4% 
Aspirin 350 mg 

Base B PM; 1000 75% 
PM; 4000 25% 
Aspirin 350 mg 

Base C PEG 1540 70% 
PEG 6000 30 % 
Aspirin 350 mg 

Base D PEX; 6000 50 % 
PEG 1540 50 % 
A s p i r i n  350 mg 

P o l y p l a s d o n e  XLR w a s  employed i n  concentrations of 0.5%, 1%, 
and 5% w/w. 

The s u p p o s i t o r i e s  were p r e p a r e d  by fusion using a standard 

Amstrong 12  cavity aluminum a l loy  suppository mld. 

DISSOLUTION PEEOCEDURE 

A s u p p o s i t o r y  w a s  p o s i t i o n e d  upright i n  the basket for 

s u p p o s i t o r y  d i s s o l u t i o n  tes t ing ,  previously described (2) and 

p l a c e d  i n  a USP vessel containing 1000 mls of phosphate buffer 

pH 8.0 dissolution mdia to approximate the  rectal pH. A Hanson 

d i s s o l u t i o n  drive control and hollow spindle-stirrer apparatus 
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DISSOLUTION OF SUPPOSITORIES. IV 139 

was used  t o  c o n t r o l  the s t i r r i n g  rate a t  25 qm and 50 rpn. A 

constant temperature water bath was nraintained a t  37.5'. 

Samples were wi thdrawn w i t h  a p ipe t te  f i t t e d  w i t h  glass  

wool plug to insure  that  undissolved drug was not  withdrawn. An 

e q u i v a l e n t  amount of f resh  buffer was addd to the f l a sk  a f t e r  

e a c h  w i t h d r a w a l .  A f t e r  appropriate d i lu t ion  the sarnples =re 

a s s a y e d  spectrophotmetrically a t  265 nm for dissolved aspirin. 

T h e  v a r i o u s  PEG b a s e s  e x h i b i t e d  no a b s o r p t i o n  a t  t h a t  

wave leng th .  Polyplasdone  XLR also exhibited no absorption a t  

t h i s  wave leng th .  Aspirin obeyed Lambert-Beer's Law a t  265 m, 

Table 1 

Base A Dissolution a t  25 rpn 

Time % Release Aspirin 
(minutes 1 0%* 1/2%* 1%* 5%* 

1 2 2 5 5 

3 6 8 17 10 

5 13 15 25 18 

10 28 29 45 36 

20 61 58 78 77 

30 75 76 83 88 

45 78 79 93 95 

average of 5 assays 

* = percentage of crospuvidone 
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140 PALMIER1 ET AL. 

Time (minutes) 

Figure 1: Dissolution profile for aspirin fran Base A at 25 rpn 
with various percents of crospovidone 

A= 0% crospovidone 
0 = 1/2% crospovidone 

.= 1% cropsovidone u= 5% crospovidone 
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DISSOLUTION OF SUPPOSITORIES. IV 

Table 2 

141 

Base A Dissolution a t  50 r p  

Time % Release Aspirin - 

(minutes 1 0%* 1/2%* 1%* 5%* 

1 5 4 5 5 

3 10 12  16 11 

5 18 30 33 17 

10 50 49 60 41 

20 68 78 88 76 

30 73 80 92 87 

average of 5 assays 

* = percentage of crospovidone 

t h e  wavelength  of rnaximum absorption for the  drug and dissolved 

aspi rn  was calculated i n  t h i s  manner. 

RESULTS 

T a b l e  1 summar izes  t h e  data for release of a s p i r i n  f r an  

Base A w i t h  0, 1/2, 1 and 5% p lyp la sdone  at  25 rpn and t h i s  is 

shown g r a p h i c a l l y  as F i g u r e  1. Table 2 and Figure 2 present  

similar data  a t  50 rpm. Table  9 p r e s e n t s  t he  d i s so lu t ion  

h a l f - t i m e s  f o r  t h e  e x p e r i m e n t  with Base A. The addi t ion  of 

c r o s p o v i d o n e  a t  1% concentration increased the  d isso lu t ion  tS0 
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142  PALMIER1 ET AL. 

Time (minutes) 

Figure 2: Dissolution p ro f i l e  f o r  a sp i r in  f ran  Base A a t  50 rpn 
with various percents of crospovidone 

/\= 0% crospovidone 

0 = ~ 2 %  crospovidone 

0 = 1% c r o p s w i a n e  a= 5% crospovibne 
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Table 3 

Base B Dissolution at 25 r p  

Time % Release Aspirin 
(minutes 1 0%* 1/2%* 1%* 5%* 

1 1 2 2 3 

3 12 13 5 10 

5 17 17 12 18 

10 36 35 29 41 

20 65 66 65 71 

30 78 78 75 88 

45 81 80 81 93 

average of 5 assays 

* = percentage of crospovidone 
Table 4 

Base B Dissolution at 50 r p n  

Time % Release Aspirin 
(minutes 1 0%* 1/2%* 1%* 5% * 

1 1 1 5 0 

3 8 11 14 8 

5 15 19 25 21 

10 33 40 49 41 

20 64 75 89 78 

30 75 79 95 93 

average of 5 assays 

* = percentage of crospovidone 
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144 PALMIER1 ET AL. 

Time (minutes) 

Figure 3: Dissolution profile for aspirin fran Base B at 25 rpn 
with various percents of crospovidone 

$a= 0% crospovidone 

0 = 1/2% crospovidone 

= 1% cropsavidone a= 5% crospovibne 
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DISSOLUTION OF SUPPOSITORIES. IV 
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Figure 4: Dissolution profile for aspirin fran Base B a t  50 rpn 
with various percents of crospovidone 

A= 0% crospovidone 

0 = ~ 2 %  crospovidone 

= 1% cropsovidone a= 5% crospovidone 
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146 PALMLERI ET AL. 

Table 5 

Base C Dissolution a t  25 rpn 

Time % Release Aspirin 
(minutes 1 0% * 1/2%* 1%" 5%* 

1 

3 

5 

10 

20 

30 

45 

60 

2 

6 

12 

24 

46 

68 

7 1  

76 

2 

6 

9 

23 

44 

65 

76 

81 

5 

12 

1 4  

32 

45 

64 

78 

86 

2 

7 

10 

21 

49 

72 

85 

91 

average of 5 assays 

* = percentage of crospovidone 

f rom t e n  m i n u t e s  t o  1 2 . 5  m i n u t e s .  This is unexplainable a t  

p r e s e n t  and  f u r t h e r  experiments are necessary to determine i f  

t h i s  is an ananaly or a real occurrence. It is posited t h a t  t he  

c r o s p o v i d o n e  may i n t e r f e r e  w i t h  t h e  release of a s p i r i n  or 

chemica l ly  canbines with the  asp i r in .  Since this occurs at  both 

a g i t a t i o n  rates, and i n  a l l  individual  samples, it probably is a 

real occurrence. 

T a b l e s  3 and 4 and Figures 3 and 4 depict Base B data at  25 

As s e e n  i n  Table 10, the d i s so lu t ion  t501s are a n d  50 rpm. 
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DISSOLUTION OF SUPPOSITORIES. IV 

Table 6 

14 7 

Base C Dissolution a t  50 rpn 

Time % Release Aspirin 
(minutes) 0% * 1/2%* 1%* 5%* 

1 3 3 3 3 

3 7 8 7 8 

5 13 13 13 13 

10 27 28 26 34 

20 49 55 4s 53 

30 67 75 73 71 

45 78 96 89 96 

90 60 78 98 -- 

average of 5 assays 

* = percentage of crospovidone 

r e d u c e d  w i t h  all crospovidone addi t ions  a t  a l l  a g i t a t i o n  rates. 

A d d i t i o n a l l y ,  t h e  total percent release is increased a t  the  45 

minute tim in te rva l  is increased s igni f icant ly .  

T a b l e s  S and 6 as hell as Figures 5 and 6 represent  Base C with 

t h e  v a r i o u s  c r o s p o v i d o n e  concentrations.  Table 11 sumMrizes 

t h e  d i s s o l u t i o n  h a l f - t i m e s  f o r  Base C. Once again the total 

amount  released a t  45 minutes was increased as the crospovidone 

concentration increased. 
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148 PALMIER1 ET AL. 

Time (minutes) 

Figure 5: Dissolution profile for aspirin fran Base C at 25 
with various percents of crospavidone 

/\= 0% crospovidone 

0 = 1/2% crospoviane 

= 1% cropsovidone 

I= 5% crospovidone 
U 
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DISSOLUTION OF SUPPOSITORIES. IV 149 

Time (minutes) 

Figure 6: Dissolution profile for aspirin fran Base C at 50 rpn 
with various percents of crospovidone 

A = 0% crospovidone 

0 = 1/2% crospovidone 

= 1% cropsovidone o= 5% crospovidone 
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150 PALMIER1 ET AL. 

Table 7 

Base D Dissolution a t  25 rpn 

Time % Release Aspirin 
(minutes 1 0%* 1/2% * I%* 5%" 

1 

3 

5 

10 

20 

30 

45 

60 

2 

4 

8 

18 

38 

56 

76 

81 

2 0 2 

5 5 4 

12 8 9 

20 22 21 

41 45 36 

58 69 55 

78 90 80 

82 96 85 

average of 5 assays 

* = percentage of crospovidone 

T a b l e s  7 and 8 a l o n g  w i t h  F i g u r e s  7 and 8 present the  

v a r i o u s  d a t a  f o r  Base D and Table 12 sumnarizes the -- i n  v i t r o  

d i s s o l u t i o n  half-times. This data is inconclusive and similiar 

t o  t h a t  o b t a i n e d  for Base A s ince  the  5% crospovidone did not 

d e c r e a s e  t h e  d i s s o l u t i o n  h a l f -  times as expected. Possible 

e x p l a n a t i o n s  f o r  t h i s  have been lrrentioned i n  discussion of the 

Base A r e s u l t s  and f u r t h e r  p o s s i b l e  e x p l a n a t i o n s  W i l l  be 

investigated. 
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DISSOLUTION OF SUPPOSITORIES. IV 151 

Table 8 

Base D Dissolution at 50 rpn 

Time % ,*lease Aspirin 
(minutes 1 0%* 1/2%* 1%" 5%* 

1 

3 

5 

10 

20 

30 

45 

60 

2 

6 

9 

23 

46 

63 

87 

91 

2 

7 

12 

21 

44 

64 

88 

93 

2 

8 

14 

20 

43 

61 

87 

91 

2 

6 

9 

23 

46 

67 

89 

96 

average of 5 assays 

* = percentage of crospovidone 

S r n Y  

When viewed w i t h  previously r e p o r t s  data fo r  acetaminophen 

release from PEG-crospovidone suppos i to r i e s ,  t h i s  data f o r  

a s p i r i n  does n o t  o f f e r  as clean an explanation. Hawever, the 

crospovidone did  alter total release of acetaminophen i n  t h a t  

t h e r e  w a s  a d i rec t  relationship of m u n t  of crospovidone and 

p e r c e n t  a s p i r i n  release a t  45 m i n u t e s .  Inmany instances 

crospovidone addition did shorten the  dissolution t50. 
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152 PALMIER1 ET AL. 

Time (minutes) 

Figure 7: Dissolution profile for aspirin f r an  Base D a t  25 rpm 
w i t h  various percents of crospovidone 

A = 0% crospovidone 

0 = 1/2% crospovidone 

= 1% cropsovidone m= 5% crospovidone 

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

0/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



DISSOLUTION OF SUPPOSITORIES. IV 

I t / 
on I / 

I 

-r / 

153 

Time (minutes) 

Figure 8: Dissolution p ro f i l e  for a sp i r in  from Base D at  SO rpn 
with various percents of crospovidone 

A= 0% crospoviiione 

0 = 1/2% crospovidone 

@ = 1% cropsaviiione a= 5% crospovidone 
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Table 9 

Dissolution Half-times for Base A 

25 rpn 
% crospovidone (min 1 

50 rpn 
(min) 

0 10 10 

1/2 10 10 

1 8 8 

5 12.5 12 

Table 10 

Dissolution Half-tin\es for Base B 

25 rpn 50 rpn 
% crospovidone (min 1 (min 1 

0 15 15.5 

1/2 14 13 

1 16 10 

5 8 12 D
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DISSOLUTION OF SUPPOSITORIES. IV 

Table 11 

Disso lu t ion  Half-times for Base C 

25 rPn 50 rFpn 
% c r o s p v i d o n e  (min 1 (min) 

0 

1/2 

1 

5 

21.5 21  

22 14 

22.5 22 

20.0 18 

Table 12 

Disso lu t ion  H a l f - t i m s  for Base A 

25 m 50 m 
% crospovidone (min 1 (min) 

0 26 22.5 

1/2 

1 

5 

23 

21 

26 

22.5 

23 

22.5 
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