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ABSTRACT 

Dissolution rates of allopurinol have been determined in non- 

disintegrating discs prepared from physical mixtures and from 

co-precipitates of allopurinol incorporating polyvinylpyrrolidone 

(P.V.P.). 

K-15, K-30, K-90 and Plasdone, were used. The results obtained 

indicate that the dissolution rate of allopurinol is not 

affected by changes in the amount of P.V.P. in the discs or by 

the molecular weight of the P.V.P. incorporated into the disc. 

Four different molecular weight species of P.V.P., 

Dissolution rates of allopurinol into aqueous solutions of 

P.V.P. were less than those in solvent alone. The effect of 

P.V.P. in the dissolution media appears to be due almost 

entirely to the increase in bulk viscosity of the dissolution 

media. 
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INTRODUCTION 

COLLETT AND KESTEVEN 

The d i s s o l u t i o n  of drugs with low aqueous s o l u b i l i t y  i s  

o f t e n  the  r a t e  con t ro l l i ng  process  i n  t h e i r  absorp t ion .  Con- 

sequent ly  those  parameters  which con t ro l  d i s s o l u t i o n  r a t e  assume 

spec ia l  re levance.  

f a c t o r s  formula t ions  can be prepared which can e i t h e r  enhance o r  

i n h i b i t  t he  d i s s o l u t i o n  r a t e  of spa r ing ly  so lub le  drugs. 

From a cons idera t ion  of those  c o n t r o l l i n g  

Several  approaches have been used i n  the  con t ro l  of drug 

d i s so lu t ion .  One such approach has  been t o  add so lub le  hydro- 

p h i l i c  polymers such a s  P.V.P. t o  the  drug compound (1 ) (2 ) .  

These polymers can a f f e c t  t he  s o l u t i o n  behaviour and t r anspor t  

p rope r t i e s  of the  drug molecules. There a r e  c o n f l i c t i n g  

r epor t s  i n  the  l i t e r a t u r e  as t o  whether P.V.P. enhances o r  

r e t a r d s  drug d i s s o l u t i o n  from phys ica l  mixtures  and from co- 

p r e c i p i t a t e s .  Fur ther  t he re  are r e p o r t s  t h a t  t he  molecular  

weight f r a c t i o n  of t he  P.V.P. c o n t r i b u t e s  t o  i t s  e f f e c t  ( 3 ) .  

In  t h i s  work the  d i s s o l u t i o n  of a l l o p u r i n o l  from phys ica l  

mixtures and co -p rec ip i t a t e s  with P.V.P. of  d i f f e r e n t  molecular 

weight is  inves t iga t ed .  Al lopur inol  was s e l e c t e d  because of 

i t s  low aqueous s o l u b i l i t y .  Three molecular weight spec ie s  of 

P.V.P. were used inc lud ing  Plasdone, a pharmaceut ical  grade of 

the  polymer. 

many coun t r i e s  and on t h i s  b a s i s  most emphasis i s  p laced  on 

a l lopur ino l /p l a sdone  systems. The aims of t h e  work were f i r s t l y  

t o  determine the  usefu lness  of  P.V.P. i n  c o n t r o l l i n g  t h e  

Plasdone complies w i th  drug s a f e t y  r e g u l a t i o n s  i n  
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DISSOLUTION OF ALLOPURINOL 571 

dissolution of a drug with a low aqueous solubility, secondly 

to elucidate any controlling mechanism of P.V.P. on dissolution 

and finally to relate any effect of P.V.P. to its molecular 

weight. 

EXPERIMENTAL 

Materials and Apparatus 

Dissolution measurements 

Allopurinol B.P. and polyvinylpyrrolidone (P.V.P.) K-15, K-30 

and K-90 have been described along with their characterization 

and assay procedures. 

grade of P.V.P. (K-29 - 32, molecular weight 36,955) was also used. 
In these experiments a pharmaceutical 

Non-disintegrating discs (diameter 1.905 cm) of allopurinol 

and allopurinol/P.V.P. admixtures were prepared by compressing 

2.0g of material in an Apex Type 14 hydraulic press at a com- 

pression load of 3,000 Kg. 

Non-disintegrating discs of allopurinol/P.V.P. co-precipitates 

were prepared as follows. 

were dissolved in redistilled dimethylformarmide (Fisons) and 

the required amount of P.V.P. was then added to the solution. 

Dimethylformardde was removed by evaporation and the dried 

material was powdered prior to the preparation of non-disintegrating 

discs. 

Appropriate amounts of allopurinol 

The rotating disc type apparatus used f x  dissolution measure- 

ments has been described previously (4). 
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572 COLLETT AND KESTEVEN 

Viscosity measurements were made on an Epprecht Rheomat R.M.15 

viscometer, Contraves A.G. Znrich. An MS-0 cup sustem was used 

for all viscosity measurements. 

Methyl cellulose (Fisons) was used to adjust the viscosity 

of dissolution media where necessary. 

RESULTS 

Dissolution Rates of Allopurinol from Discs Containing Different 

Amounts of P.V.P. 

Dissolution rates of allopurinol presented in Table 1 were 

determined from discs containing different proportions of allo- 

purinol and P.V.P. (0-40% P.V.P.) using P.V.P. K-15, K-90 and 

Plasdone, 

Dissolution rate constants are approximately equal f3r all 

admixtures used. The dissolution rates from discs containing 

P,V.P. K-90 were more variable than others. When dissolution 

TABLE 1 

Dissolution Rate Constants (g/sec> x lo6 of Allopurinol into 
0.1N Hydrochloric Acid from Discs Containing Different Amounts 
of P.V.P. 

P.V.P. x wiw P.V.P. 
Species 0.0 1 5 10 20 30 4 0  

P lasdone 4.89 5.05 5.06 4.86 4.87 5.20 4.94 

K-15 4.89 - - 5.23 5.47  5.54 5.30 

- K-90 4.89 - 5.27 4.75 - 6 . 2 3  
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DISSOLUTION OF ALLOPURINOL 573 

experiments were carried out on allopurinol/P.V.P. discs con- 

taining approximately 40% or more of P.V.P., the exposed surface 

of the discs released fragments of solid into the dissolution 

medium. 

studies since the condition of constant surface area was 

destroyed. 

Results from such experiments have no relevance to the 

Dissolution Rates of Allopurinol from Discs Prepared from 

Allopurinol/Plasdone Co-Precipitates. 

Co-precipitates were prepared containing from 10-90% Plasdone. 

The values of dissolution rate constants from the discs prepared 

from these co-precipitates are presented in Table 2 .  

Dissolution rate constants of allopurinol from discs con- 

taining 10% and those containing 20% Plasdone have similar values 

to those obtained from co-precipitates containing the same pro- 

portions of allopurinol/Plasdone. 

Plasdone were found to be pitted with a surface layer of white 

slurry after the completion of the dissolution test and 

Discs containing 30% and more 

TABLE 2 

6 Dissolution rate Constants (g/sec> x 10 of Allopurinol into 0.1N 
Hydrochloric Acid from Co-Precipitates of Allopurinol and Plasdone. 

% w/w Plasdone 

0 10 20 70 40 60 90 

4.89 5.14 5.15 5.94 5.64 8.03 15.66 
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574 COLLETT AND KESTEVEN 

consequently the dissolution rate constants obtained from these 

discs do not produce meaningful information. 

Dissolution Rates of Allopurinol in Plasdone Solutions 

The dissolution rates of allopurinol from non-disintegrating 

discs into water and aqueous Plasdone solutions were measured 

over a range of Plasdone concentrations at pH 1.0 and 6 . 0 .  

The dissolution rate is affected by both pH and concentra- 

tion of Plasdone. At any given concentration of Plasdone, the 

dissolution rate at pH 1.0 is faster than at 6.0.  The dissolu- 

tion rate of allopurinol decreases with concentration of Plasdone 

at both pH 1.0 and 6.0.  

Dissolution Rates of Allopurinol into Solutions Containing P.V.P. 

of Different Molecular Weight. 

The range of concentrations of P.V.P. solutions was chosen 

so as to provide the same range of viscosity as the Plasdone 

solutions used in the previous experiments. Values of dissolution 

TABLE 3 
6 Dissolution Rate Constants (g/sec> x 10 of Allopurinol into 

Aqueous Plasdone Solutions at different pH. 

Z w/v Plasdone 
PH 0 1 2 4 5 10 20 

1.0 4.89 4.74 4.70 4.53 4.31 3.81 2.78 

6.0 4-13 3.91 3.78 3.42 3.28 2.13 2.67 

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.



DISSOLUTION OF ALLOPURINOL 575 

rate constants for allopurinol into solutions of different P.V.P. 

species of the same viscosity but different concentration are 

shown in Table 4 .  Dissolution rates decrease with increase in 

the concentration of P.V.P. but are approximately equal at a 

particular viscosity, suggesting that viscosity is a factor con- 

trolling the dissolution rate into P.V.P. solutions. 

Dissolution Rates in Methyl Cellulose Solutions 

The concentrations of P.V.P. used in the previous experi- 

ments provide a high viscosity relative to that of water. For 

this reason the influence of viscosity of dissolution media on 

dissolution rate was studied. 

a suitable substance to increase viscosity since it is rela- 

tively inert and readily available. 

methyl cellulose solutions were equivalent to those of the P.V.P. 

Methyl cellulose was selected as 

The viscosities of the 

TABLE 4 

6 Dissolution Rate Constants (g/sec) x 10 of Allopurinol into 
Aqueous Solutions of P.V.P. and of Methyl Cellulose with 
Equivalent Viscosity 

Viscosity P.V.P. 
(centipoise) K-15 K-30 K-90 Plasdone Methyl cellu- 

lose 

0 . 8 0  4 .77  4 . 8 3  4 . 7 6  4 . 7 0  4 . 6 7  

0 . 9 9  4 . 6 8  4 .49  4 . 6 6  4 . 5 3  4 . 4 6  

1.71 4 . 2 2  4 . 3 3  4 . 2 1  4 . 2 2  3 . 9 0  

3 . 6 0  3 .69  3.75 3 . 8 3  3 . 6 9  3 .69  
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576 COLLETT AND KESTEVEN 

so lu t ions .  

increase  i n  v i s c o s i t y  of  t h e  methyl c e l l u l o s e  s o l u t i o n  (Table 4 ) .  

The d i s s o l u t i o n  r a t e s  of a l l o p u r i n o l  decreased wi th  

DISCUSSION 

Three d i f f e r e n t  molecular  weights of  P.V.P. were used i n  

each of the  groups of experiments. There were two main reasons  

fo r  us ing  each of t h e  weight f r a c t i o n s  r a t h e r  than  one polymer 

spec ie s .  

r e l eased  from non-dis in tegra t ing  d i s c s  of P.V.P. decreases  wi th  

inc reas ing  molecular weight f r a c t i o n  ( 3 ) .  Secondly, o t h e r  workers 

found t h a t  t h e  amount of su lpha th i azo le  r e l eased  from compressed 

t a b l e t s  prepared from co-p rec ip i t a t e s  conta in ing  su lpha th i azo le  

and d i f f e r e n t  molecular weight spec ie s  of  P.V.P. was a func t ion  

of P.V.P. molecular weight. Thus, i f  P.V.P. in f luences  the  release 

of a drug from a non-d is in tegra t ing  d i s c ,  then  the  choice  of 

P.V.P. molecular weight i s  very important .  I f  d i s s o l u t i o n  from 

polymer compresses obeys the  Noyes-Whitney l a w  then  i t  might be 

expected t h a t  t he  polymer cha in  l eng th  producing the  most s ign i -  

f i c a n t  i nc rease  i n  s o l u b i l i t y  of  t he  drug would be most s u i t a b l e .  

However, i t  has  n o t  been demonstrated conclus ive ly  t h a t  d i sso-  

l u t i o n  r a t e s  from polymer drug compresses a r e  d i r e c t l y  r e l a t e d  t o  

s o l u b i l i t y  i n  polymer s o l u t i o n s ,  t he re fo re  it is n o t  reasonable  

t o  use one polymer only a t  t h i s  s tage .  

F i r s t l y ,  i t  has been repor ted  t h a t  the  amount of P.V.P. 

A t  pH 1.0 the  d i s s o l u t i o n  rates of a l l o p u r i n o l  from a l l o -  

pur inol /P lasdone  non-d is in tegra t ing  d i s c s  prepared from phys ica l  
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DISSOLUTION OF ALLOPURINOL 577 

6 mixtures are within the range 4.94 to 5.06 (g. sec-l) x 10 

with a mean of 4.97 and standard error of mean 0.46 .  These 

values may be regarded as constant, indicating that the disso- 

lution of allopurinol is independent of the concentration of 

P.V.P. up to 40%. Dissolution rates of allopurinol from non- 

disintegrating discs of allopurinol/P.V.P. K-15 and allopurinol/ 

P.V.P. K-90 were also constant (within experimental error) when 

the discs remained intact during the experiment. Such dissolu- 

tion behaviour is consistent with the theoretical model for 

dissolution from a two phase mixture in which the two components 

do not interact with each other (5). 

both components should tend to dissolve at rates proportional to 

their solubilities and diffusion coefficients. After a certain 

time, usually one of the phases would become depleted at the 

solid liquid interface. In view of the relatively high solu- 

bility of P.V.P. compared with allopudnol, it is likely that 

P.V.P. becomes depleted from the surface of the disc leaving a 

layer of allopurinol. Theoretical dissolution curves for P.V.P. 

from drug/polymer discs have been calculated by Gibaldi and 

Weintraub using the following relationship ( ). 

Upon exposure to the solvent, 

where (DR): is the intrinsic dissolution rate of component A, 

(DR)B is the dissolution rate of B and NA and NB are the original 

amounts of A and B in the mixture. Dissolution curves can also 
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578 COLLETT AND KESTEVEN 

be constructed f o r  P.V.P. from allopurinol/P.V.P. admixtures. The 

d i s s o l u t i o n  p r o f i l e  can be compared t o  t h a t  repor ted  by Giba ld i  

and Weintraub ( 6 ) .  It can be seen t h a t  t he  shape of the  d i s so lu -  

t i o n  curves a r e  s i m i l a r  f o r  P.V.P. d i s s o l v i n g  from d i s c s  of 

s a l i c y l i c  acid/P.V.P. and allopurinol/P.V.P. mixtures. 

One assumption of  t h i s  a n a l y s i s  i s  t h a t  the  d i s s o l u t i o n  r a t e  

of P.V.P. i s  independent of the  molecular weight of P.V.P. 

whereas Nogami r e p o r t s  t h a t  t h e  d i s s o l u t i o n  r a t e  of P.V.P. from 

n o w d i s i n t e g r a t i n g  d i s c s  of P.V.P. a lone  i s  inf luenced  by t h e  

molecular weight of the  polymer. 

t imate  t o  compare d i s s o l u t i o n  rates of P.V.P. from P.V.P. d i s c s  

a lone  t o  those  of  P.V.P. from P.V.P./drug mixtures  (because of  

the  inf luence  of  P.V.P./drug complexes on the  d i s s o l u t i o n  r a t e  

of P.V.P.). However s ince  it has been found t h a t  complexes of 

the  type formed between a l lopur ino l  and P.V.P. do no t  i n f luence  

the  d i s s o l u t i o n  r a t e  o f  the  drug  (6) then  i t  is reasonable  t o  

use the  d i s s o l u t i o n  p r o f i l e s  of  P.V.P. ob ta ined  by Nogami (7 )  i n  the  

d iscuss ion  of  the  c u r r e n t  r e s u l t s .  The d i s s o l u t i o n  p r o f i l e s  

demonstrate an induct ion  per iod  a t  t he  beginning of  the  release 

process  followed by a quas i  s teady  state r e l ease .  

of the  induct ion  per iod  increased  with inc reas ing  molecular  

weight whereas the  quas i  s t eady  s t a t e  decreased.  One explana t ion  

of  t he  induct ion  per iod  i s  t h a t  the  polymer ma t r ix  s w e l l s  p r i o r  

t o  d i s s o l u t i o n  @ > .  The uptake of so lven t  i n  t h i s  l a y e r  r e s u l t s  

i n  a continuous volume expansion of the  mat r ix  and a t  a d i s t a n c e  

It may no t  be regarded a s  l e g i -  

The l eng th  
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DISSOLUTION OF ALLOPURINOL 579 

h from the  “swollen matr ix“ boundary t h e  mat r ix  s t r u c t u r e  of  the  

polymer does no t  e x i s t .  I n  t h i s  reg ion  the  t r anspor t  of polymer 

proceeds a s  a d i f f u s i o n  con t ro l l ed  process .  

t he  d i f f u s i o n  l a y e r  i s  now governed by the  hydrodynamics of t he  

system. It i s  poss ib l e  t o  c a l c u l a t e  t he  concent ra t ion  of P.V.P. 

a t  t he  so l id - l iqu id  boundary C from t h e  fol lowing r e l a t i o n -  P.V.P. 

sh ip  ( 5) .  

The th ickness  of  

h cP.v.P. = GP.v.P. 

DP.V.P. 

and h are the  d i s s o l u t i o n  rate, d i f f u s i o n  where GP.V.P.’ DP.V.P. 

c o e f f i c i e n t s  and d i f f u s i o n  l a y e r  t h i ckness  of P.V.P. It can be 

ca l cu la t ed  t h a t  t he  so l id - l iqu id  boundary concent ra t ion  d id  no t  

reach  a concent ra t ion  of 1% unt i l  t he  P.V.P. weight f r a c t i o n  i n  

the  d i s c s  was g r e a t e r  than 0.75. 

I n  t h e  cu r ren t  work the  s o l u b i l i t y  of a l l o p u r i n o l  was only 

Other workers s l i g h t l y  inf luenced  by the  presence of  1% P.V.P. 

have r epor t ed  t h a t  the  s o l u b i l i t y  of hydroflumethiazide ( 9 )  and 

of  su lpha th i azo le  i s  less i n  so lu t ions  conta in ing  1% P.V.P. than  

i n  0 .1N HC1. Thus i f  increased  d i s s o l u t i o n  rate fromP.V.P.1 

drug mixtures  i s  due t o  enhanced drug s o l u b i l i t y  i n  the  d i f f u s i o n  

l a y e r  due t o  the  presence of  P.V.P., then  one poss ib l e  expla- 

na t ion  f o r  t he  apparent  none e f f e c t  of P.V.P. on d i s s o l u t i o n  ra te  

i s  the  low concent ra t ion  of  P.V.P. i n  the  d i f f u s i o n  l aye r .  This 

explana t ion  i s  complicated however by observa t ions  of  increased 

drug d i s s o l u t i o n  rates from co-prec ip i ta te  systems conta in ing  
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580 COLLETT AND KESTEVEN 

drug/P.V.P. i n  the  same propor t ions  a s  those  used i n  phys ica l  

mixtures. 

For example, Simonel l i  ( 3 )  and Corr igan ( 9  ) r epor t ed  

enhanced d i s s o l u t i o n  of su lpha th i azo le  and hydroflumethiazide 

from co -p rec ip i t a t e s .  

workers were non-l inear  showing a r ap id  i n i t i a l  d i s s o l u t i o n  

followed by a slower l i m i t i n g  d i s s o l u t i o n  r a t e .  

i n i t i a l  s t a g e  of  d i s s o l u t i o n  was thought t o  be due t o  a h igh  

energy polymrph i n  each case  r a t h e r  than  a d i r e c t  e f f e c t  of  

P.V.P. The l a t e r  slower s t age  was assumed t o  be due t o  a P.V.P. 

D i s so lu t ion  p r o f i l e s  ob ta ined  by both 

The r ap id  

c a r r i e r  e f f e c t .  I n  the  c u r r e n t  work, p l o t s  of amount d i s so lved  

a s  a func t ion  of time were l i n e a r .  

due t o  a polymorphic form would be expected,  thus  any e f f e c t  

of t he  polymer must be due t o  a P.V.P. carrier e f f e c t .  The 

magnitude of t h e  c o n t r i b u t i o n  of t he  P.V.P. carrier e f f e c t  i s  

probably a func t ion  of the  d i f f u s i o n  l a y e r  t h i ckness  a s  evidenced 

by the  r e s u l t s  of Simonel l i  and of Corr igan (a twofold inc rease  

i n  the  d i f f u s i o n  l a y e r  th ickness  halved the  d i s s o l u t i o n  r a t e ) .  

It i s  u n l i k e l y  t h a t  an e f f e c t  

One of  the  p r i n c i p l e  ways i n  which P.V.P. exerts i t s  in f luence  

on mass t r a n s f e r  through t h e  d i f f u s i o n  l a y e r  and subsequent ly  

on d i s s o l u t i o n  r a t e  i s  i t s  c o n t r i b u t i o n  t o  v i s c o s i t y  which i n  

t u r n  a f f e c t s  t he  drug  d i f f u s i o n  c o e f f i c i e n t .  

A series of experiments  were designed t o  i n v e s t i g a t e  t h e  

d i s s o l u t i o n  of a l l o p u r i n o l  i n t o  s o l u t i o n s  con ta in ing  d i f f e r e n t  

concent ra t ions  of P.V.P. wi th  d i f f e r e n t  molecular  weights .  I n  
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DISSOLUTION OF ALLOPURINOL 581 

a l l  cases  the  d i s so lu t ion  r a t e  decreased as  the  concentration of 

P.V.P. increased. Furthermore f o r  equal concentrations of P.V.P. 

the decrease i n  d i s so lu t ion  r a t e  increased with increase i n  the 

P.V.P. molecular weight. P.V.P. d i s so lu t ion  media containing 

equal concentrations of d i f f e r e n t  molecular weight P.V.P. have 

d i f f e r e n t  v i s c o s i t i e s .  

It was decided t o  prepare so lu t ions  of P.V.P. K-15, K-30 

and K-90 possessing v i s c o s i t i e s  equal t o  the v i s c o s i t i e s  of 

the  Plasdone so lu t ions  used as the  d i s so lu t ion  media i n  the  pre- 

vious d i s so lu t ion  experiments. The concentrations of P.V.P. 

K-15, K-30 and K-90 necessary t o  produce such so lu t ions  were 

obtained from the v iscos i ty /concent ra t ion  r e l a t ionsh ips  de te r -  

mined previously. Solutions prepared i n  t h i s  way were used as  

d i s so lu t ion  media i n  f u r t h e r  experiments. 

constants f o r  a l lopur ino l  d i s c s  i n t o  these media a r e  reported 

i n  Table 4 . It can be seen t h a t  the  r a t e  cons tan ts  i n  any 

medium of P.V.P. spec ies  a r e  approximately equal t o  the  rate 

cons tan ts  obtained i n  so lu t ions  of Plasdone of the  same v i scos i ty .  

The d i s so lu t ion  rate of a l lopur ino l  i n  these  systems appears t o  

be r e l a t e d  t o  v i scos i ty .  

r a t e  dependence on v i scos i ty  were demonstrated by carrying out  

d i s so lu t ion  r a t e  determinations i n t o  so lu t ions  of methyl ce l lu-  

l o se  of known v i s c o s i t y  a t  pH 1.0. 

constants aga ins t  v i s c o s i t y  f o r  a l l  the  P.V.P. molecular weight 

species and methyl ce l lu lose  are approximately equal a t  pH 1.0. 

The d i s so lu t ion  rate 

Further ind ica t ions  of the  d i s so lu t ion  

P l o t s  of d i s so lu t ion  r a t e  
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582 COLLETT AND KESTEVEN 

The s lopes  obta ined  f o r  Plasdone a t  pH 6.0 were of  lower magni- 

tude,  probably due t o  t h e  lower s o l u b i l i t y  of Plasdone a t  t h i s  

pH. Thus i t  would appear t h a t  one of the  main i n f l u e n c e s  of  

P.V.P. on t h e  d i s s o l u t i o n  ra te  i s  by way of i t s  i n c r e a s e  i n  t h e  

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

a decrease  i n  the  d i f f u s i o n  c o e f f i c i e n t  of t h e  drug  o r  drug/  

polymer complex. During t h e  course  of t h i s  i n v e s t i g a t i o n ,  

o t h e r  workers (lo) r e p o r t e d  conf i rmatory  f i n d i n g s .  They observed 

t h a t  t h e  d i s s o l u t i o n  ra te  of  sodium c h l o r i d e  from compressed 

d i s c s  i n t o  d i s s o l u t i o n  media c o n t a i n i n g  P.V.P. (molecular  weight 

360,000) decreased as t h e  c o n c e n t r a t i o n  of P.V.P. increased .  The 

decrease  i n  d i s s o l u t i o n  ra te  w a s  a t t r i b u t e d  t o  an  i n c r e a s e  i n  t h e  

bulk  v i s c o s i t y  of t h e  d i s s o l u t i o n  media. More r e c e n t l y  it was 

repor ted  t h a t  t h e  a d d i t i o n  of 10% w/v P.V.P. (molecular weight 

360,000) t o  d i s c s  of sodium c h l o r i d e  o r  ephedr ine  o r  p a n i o i c  

a c i d  reduced the  d i s s o l u t i o n  ra te  of  t h e s e  compounds by go%, 

59% and 44% r e s p e c t i v e l y  (10). The s a t u r a t i o n  s o l u b i l i t i e s  of  

these  compounds decreased i n  t h e  r a t i o  19.4 : 4.1 : 1. 

Such an  i n c r e a s e  b r i n g s  about  

For drugs e x h i b i t i n g  a p p r e c i a b l e  s a t u r a t i o n  aqueous solu-  

b i l i t i e s ,  t h e  i n c o r p o r a t i o n  of P.V.P. i n t o  n o n - d i s i n t e g r a t i n g  

d i s c s  of t h e s e  drugs i s  e f f e c t i v e  i n  r e t a r d i n g  t h e  drug  d i s s o l u -  

t i o n  rate from t h e  d i s c s .  

e f f e c t i v e  i s  P.V.P. i n  r e t a r d i n g  t h e  drug d i s s o l u t i o n  rate. 

Usual ly ,  f o r  drugs  wi th  low aqueous s o l u b i l i t y ,  t h e  d i s s o l u t i o n  

rate i s  u n a f f e c t e d  by t h e  i n c o r p o r a t i o n  of  P.V.P. i n t o  non- 

The more s o l u b l e  t h e  drug,  t h e  more 
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DISSOLUTION OF ALLOPURINOL 583 

d i s i n t e g r a t i n g  d i s c s  of such drugs. The only  i n s t a n c e s  where t h e  

d i s s o l u t i o n  ra te  of poor ly  s o l u b l e  drugs  has  been a f f e c t e d  by t h e  

presence of P.V.P. i n  t h e  d i s c s  are when t h e  drugs  e x h i b i t  

polymorphism. 

e x h i b i t i n g  polymorphism and P.V.P. can r e s u l t  i n  t h e  formation 

of a h igh  energy (high s o l u b i l i t y )  p o l y m r p h  be ing  produced. 

I n  t h e s e  systems drug d i s s o l u t i o n  may be increased .  D i f f e r e n t  

molecular  weights  of P.V.P. may have an e f f e c t  on t h e  d i s s o l u t i o n  

rates of drugs from d i s c s  prepared u s i n g  c o - p r e c i p i t a t e s  i f  t h e  

drug has  d i f f e r e n t  a f f i n i t i e s  f o r  d i f f e r e n t  c h a i n  l e n g t h  polymer 

spec ies .  

of t h e  drug would be expected t o  produce t h e  g r e a t e s t  i n c r e a s e  

in  the d i s s o l u t i o n  ra te .  Usual ly  t h e  s h o r t e r  t h e  cha in  l e n g t h  

of  P.V.P., t h e  g r e a t e r  i s  t h e  i n c r e a s e  i n  t h e  d i s s o l u t i o n  rate. 

P r e p a r a t i o n  of a c o - p r e c i p i t a t e  between drugs 

The cha in  l e n g t h  a s s o c i a t e d  w i t h  t h e  h i g h e s t  s o l u b i l i t y  
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