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4 3 2  ONAY-BASARAN AND OLSEN 

1NTROI)UCTION 

D i s s o l u t i o n  r a t e  t e s t s  may va ry ,  depending upon t h e  

d rug  d e l i v e r y  system. The mechaninm of d i m o l u t i o n ,  t h e  

t e c h n i c a l  r e a l i z a t i o n  and p h y s i c a l  c o n d i t i o n s  under which 

t h e  t e s t  is conducted. 

The o f f i c i a l  t e s t  i 6  u s u a l l y  t h e  r o t a t i n g  baske t  method 

(Method I ,  USP X X )  (11, b u t  s t irrer (padd le )  and beaker  

methods a r e  a l s o  very common (Nethod 11, USY XX) (1). These 

r o t a t i n g  methods a r e  r e l a t i v e l y  easy t o  handle  b u t  t h e  

p r e c i s i o n  of t he  r e s u l t s ,  e s p e c i a l l y  with d i f fus ion -gove rned  

d i s s o l u t i o n  p r o c e s s ,  i s  n o t  always s a t i o f a c t o r y .  Th i s  i s  t h e  

r eason  why, f o r  r e s e a r c h ,  f low columns wi th  a uniform o r  

p u l s a t i n g  stream of  p rehea ted  s o l v e n t s  a r e  u s u a l l y  taken ( 2 ,  

3 )  . But a l s o ,  with f low columns, t h e  t e c h n i c a l  c o n d i t i o n s  

m u s t  be p r e c i s e l y  c o n t r o l l e d  because t h e  d i s s o l u t i o n  p a t t e r n  

depends s i g n i f i c a n t l y  on flow c o n d i t i o n s .  For r o u t i n e  work 

au tomat i c  flow columns with c o n s t a n t  i n p u t  of s o l v e n t ,  cons- 

t a n t  f low through t h e  f low c e l l ,  au tomat i c  r e a d i n g  dev ice  

r e g i s t r a t j o n  and t h e  c a l c u l a t i o n  of d i s s o l u t i o n  a r e  used  

today (4) . Such au tomat i c  d i s s o l u t i o n  ra te  t e s t e r s  g i v e  

t y p i c a l  d i s s o l u t i o n  p a t t e r n s ,  

The make-up of a drug p r e p a r a t i o n  o r  more p r e c i s e l y ,  

t h e  p r o p e r t i e s  of a s o l i d  drug d e l i v e r y  system l i k e  d i s -  

s o l u t i o n  and r e l e a s e  of t h e  a c t i v e  p r i n c i p l e  from the  

dosage form a r e  impor t an t  f a c t o r s  which f i n a l l y  dec ide  upon 

t h e  b i o a v a i l a b i l i t y  of a drug, b ioequ iva lency  of dosage 

forms and b i o l o g i c a l  a c t i v i t y  of a medicament g e n e r a l l y .  
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L O N G - A C T I N G  Q U I N A C R I N E  H Y D R O C H L O R I D E  P E L L E T S  4 3 3  

There fo re ,  drug r e l e a s e  t e s t i n g  i s  one of  t h e  most 

impor t an t  c o n t r o l s  f o r  t h e  e v a l u a t i o n  of a medicament and, 

t h e r e f o r e ,  t h e  t e c h n i c a l  methods t o  check d rug  r e l e a s e  must 

be d i scussed .  

The main aim of  each r e l e a s e  t e s t  is t o  ensu re  t h a t  

t h e  a c t i v e  d rug  component i n c o r p o r a t e d  i n  a p r e p a r a t i o n  w i l l  

f i r s t  be l i b e r a t e d  q u a n t i t a t i v e l y  from t h e  dosage form under  

f i x e d  c o n d i t i o n s ,  f o r  i n s t a n c e :  t ime,  t empera tu re ,  environ-  

ment, e t c .  ( 5 ) .  

S e v e r a l  methods a r e  employed f o r  measurine t h e  d i s s o l u -  

t i o n  of t h e  common s o l i d  dosage forms, c a p s u l e s  and t a b l e t s .  

Th i s  r e p o r t  p r e s e n t s  t h e  methodology f o r  determining t h e  

d i s s o l u t i o n  r a t e  p r o f i l e s  of l ong-ac t ing  q u i n a c r i n e  hydro- 

c h l o r i d e  p e l l e t s  (6 )  u s i n g  the  USP r o t a t i n g  b a s k e t ,  USP 

paddle  and con t inuous  flow methods. 

EXPERIMENTAL 

M a t e r i a l 8  

2 Quinacrine Hydrochlor ide D i h y d r a t e l ,  C h o l e s t e r o l  , 
4 Carnauba wax3, Magnesium S t e a r a t e  

Me t h o  d s  

were used a8 rece ived .  

Long-acting Quinacrine I I C 1  p e l l e t s  - Q u i n a c r i n e  IIC1,  

C h o l e s t e r o l ,  Carnauba wax, and Magnesium s t e a r a t e  were used 

t o  p repa re  long-ac t ing  q u i n a c r i n e  H C 1  p e l l e t s .  Each p e l l e t  

has a 25 mg q u i n a c r i n e  H C 1 .  The p e l l e t s  were compresfied 

us ing  S tokes  model5 s ingle-punch t a b l e t  machine. 
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434 ONAY-BASARAN AND OLSEN 

D i s s o l u t i o n  Teats :  Ro ta t ing -baske t  method. D i s s o l u t i o n  

p r o f i l e s  of f i v e  long-ac t ing  q u i n a c r i n e  I i C l  p e l l e t s  which 

have 25 mg q u i n a c r i n e  H C 1  were determined a t  3 7 O C  i n  

1000 m l  of wa te r  u s i n g  t h e  USP r o t a t i n g - b a s k e t  method a t  

100 r.p.m. 

The USP r o t a t i n g - b a s k e t  method w a s  employed f o r  

i n v e s t i g a t i n g  d rug  r e l e a s e  from t h e  p e l l e t s .  One p e l l e t  

w a s  p l aced  i n  t h e  b a s k e t ,  which was immersed i n  1000 m l  

of  d i s t i l l e d  water p r e v i o u s l y  warmed t o  3 7 O C .  The baske t  

was r o t a t e d  a t  100 r.p.m. and t h e  water  b a t h  w a s  maintained 

a t  3 7 O C  - 0.05'C f o r  25 hours .  The samples were a s sayed  

hour ly  u s i n g  a flow c e l l  and spec t ropho tomete r  . 
+ 

G 

Paddle method - D i s s o l u t i o n  p r o f i l e s  of f i v e  long- 

0 a c t i n g  q u i n a c r i n e  IIC1 p e l l e t s  were determined a t  37 C i n  

1000 m l  of wa te r  u s i n g  the  USP paddle  method a t  100 r.p.m. 

The a p p a r a t u s  c o n s i s t s  of c y l i n d r i c a l  1000 m l  roundbot tox 

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

a p p a r a t u s  and immersed i n  a c o n t r o l l e d  temperature  b a t h  

maintained a t  3 7 O C  - 0.5 C. The paddle  w a s  p o s i t i o n e d  t o  

extend t o  e x a c t l y  2.5 cm above t h e  f l a s k  bottom. Paddle  

r o t a t i o n  w a s  engaged and c o n t r o l l e d  a t  a c o n s t a n t  100 r.p.m. 

u s i n g  a d i s s o l u t i o n  s t i r r e r  d r i v e .  The samples were a s sayed  

hour ly  u s i n g  a flow c e l l  and spec t ropho tomete r .  

+ 0 

Continuous flow method - D i s s o l u t i o n  p r o f i l e s  of f i v e  

long-ac t ing  q u i n a c r i n e  HC1 p e l l e t s  were determined a t  37 C 

i n  wa te r  u s i n g  t h e  cont inuous flow method. The two l h c h n e r  

0 
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L O N G - A C T I N G  Q U I N A C R I N E  H Y D R O C H L O R I D E  P E L L E T S  43 5 

f u n n e l s  are used  as a d isso1: i t ion  c e l l .  These  two Pyrex  

c o a r s e  t y p e  BLchner f u m e l s  (each one has  2 nl voll-ime) is 

connec ted  w i t h  p i a s t l c  t ubb ing .  One n e l l e t  was :>laced i n  

'she c e l l ,  .:,hich xas immersed ir, a c o r , t r o l l e d  t e n p a r a t u r e  

b a t h  m a i n t a i n e d  a t  37 C - 0.5 C .  The c o n s t a n t  i n l e t  and  ou t -  

l e t  of water has been  x s e d  i n  t h i s  sLrstern. YF.e c o n s t a n t  f l o w  

through. t h e  d ? . s s o l . ~ t i o n  c e l l  is m a i n t a i n e d  by t h e  pump , 
w'rich h a s  t h e  f l o w  r a t e  was 4.8 nl./rfiin. The s?mpies  were 

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

o i  o 

7 

Assay of  Q j i n n c r i n e  I I C 1  - ?he samples  v e r e  a s s a y e d  from 

t h e  d i s s o l u t i o n  medilim by measu r ing  i t s  abso rbance  a t  425 nm 

a g a i n s t  a w a t e r  b l ank .  

Data a n a l y s i s  - The d i s s o l u t i o n  d a t a  f o r  t h e  t h r e e  

methods were t r e a t e d  by c o n v e r t i n g  ohoerved  d r u g  concen t -  

r a t i o n s  a t  e a c h  sampl ing  t ime t o  amour t s  d i s s o l v e d  and ,  i n  

t ; lrn t o  p e r c e n t s  d i s s o l v e d .  Val7les a t  s a n p l i n g  time .\rere 

conyared  s t a t i s t i c a l l y  u s i n g  s t i idr tnt  t t e s t .  

RESULTS 

The d i s s o l c t i o n  limits for t h e  l o n g - a c t i n g  q u i n a c r i n e  

HC1 p e l l e t s  i s  80 - 90% release i n  800 nl inutes  (13 h o u r s  

and 3C m i n n t e s )  ( 6 ) .  T a b l e  I skLo~vvs t h e  s v a r a g e  p e r c e n t  

c::m.ilative r e l e a s e  of t h r c e  d i f f e r e n t  methods.  And ? a b l e  I1 

shows t h e  a v e r a g e  p e r c e n t a g e  c u v i l a t i v e  release i n  800 

minu tes .  

F i g u r e  1 shows  t h e  a v e r a g e  p e r c e n t a g e  c u c u l a t i v e  r e l e a s e d  

as  a f u n c t i o n  of time f o r  q u i n a c r i n e  I i C 1  y e l l e t s .  
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43 6 ONAY-BASARAN AND OLSEN 

TABLE I: I n  Vitro Dissolution P r o f i l e s  of  Quinacrine H C 1  

P e l l e t s  Using D i f f e r e n t  Methods 

~ ~~ 

Dissolut ion Method Ro ta t ing -Baske t  Paddle  Continuous Flow 

T i m e  (hours) % Cumulative 
Release 

+ 

0- 1 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

29-83 
42.16 
51.14 
58.51 
64.56 
69.82 
74.35 
78.08 
81.49 
84.23 
86.84 
88 77 
90.44 
91-69 
92.73 
93 81 
94.64 
95 21 
95.66 
95.78 
95 99 
96.16 
96.44 
96.5 

31.225 
44.830 
54.413 
61.913 
68.112 
73.678 
77.789 
82.112 
85.258 
88.099 
90 333 
92.604 
94.407 
95.671 
96.537 
96 993 
97.431 
97 515 
97 558 
97 558 
97.558 
97.558 
97.558 
97 . 558 

25 o 099 
38.529 
47.191 

59.416 
64.108 

53.880 

68.173 
71.767 
74.978 
77.927 
80.677 
83.197 
85.552 
87 . ?54 
89.758 
91.61 
93 o 298 
94.799 
96.157 
97.274 
98 15 
98.882 
99 -308 
99.394 

~~ ~ ~~~~ ~~ 

+ % Cumulative r e l ease  is the  average of 5 p e l l e t s .  
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L O N G - A C T I N G  Q U I N A C R I N E  HYDROCHLORIDE P E L L E T S  

TABLE I1 

MEAN PERCENT DISSOLVED O F  QUINACRINE H C 1 ,  USING THE 

ROTATING BASKET, PADDLE AND CONTINUOUS FLOW METHODS 

43 7 

~ ~~ 

D i s s o l u t i o n  T ime  D i s s o l u t i o n  Method % Cumula t ive  Release 
~ ~~ 

Rota t ing -baske  t 

800 minu tes  p a d d l e  

con t inuoua  flow 

% 90.5 

% 95 

% 88 

100 

90 

80 1 70 

m 60 5 50 

5 40 

30 n 

d 

20 

10 

1 1 1 ~ 1 1 1 ~ 1 1 1 1 1 1 1 1 1 k 1 ' 1 1  

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 

Time (h) 

E c 1. e a r> e P r o  f i 1 e c o f ,C! u i n  as r in e H y d r oc h l  o r i d  e Pe 11 e t 6. 
Ice::: 1 Basket. ,  &-A Cont inuous  Flow, +-----* Paddle .  
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43 8 ONAY-BASARAN AND OLSEN 

D I S C U S C I O N  

A n a l y s i s  of t h e  d i s s o l u t i o n  d a t a  o b t a i n e d  u s i n g  t h e  

USP r o t a t i n g - b a s k e t ,  USP paddle method and con t in l tous  f l o w  

method d e - m t . t r a t e d  a s u b s t a n t i a l  d i f f e r e n c e  i n  t h e  d i s -  

s o l u t i o n  c h a r a c t e r i s t i c  o f  Q u i n n c r i n e  liC1 p e l l e t s  

s t a t  is t i c a l l y  . 
The e n t i r e  d i s s o l u t i o n  p r o f i l e s  of  q u i n a c r i n e  l I C 1  a r e  

shown i n  F i g u r e  1 f o r  t h e  t h r e e  methods.  Accord ing  t o  t h e  

r e s u l t s  p r e s e n t e d  i n  F i g u r e  1, t h e  amount of  Q u i n a c r i n e  l I C 1  

d i s s o l v e d  u s i n g  p a d d l e  method is. g r e a t e r  t h a n  t h e  o f f i c i a l  

r o t a t i n g - b a s k e t  method. T h i s  g r e a t e r  amount o f  d r u g  d i s s o l v e d  

( o r  t h i s  g r e a t e r  p e r c e n t  cumula t ive  r e l e a s e d )  may be d i r e c t l y  

r e l a t e d  t o  t h e  a g i t a t i n g  ra te  of  t h e  p a d d l e .  On t h e  o t h e r  

hand * t h e  amount of  q u i n a c r i n e  l l C l  d i  s o o l v e d  t i s ing  c o n t i n u o u s  

f l o w  method is  g r e a t e r  i n  t h e  f i r s t  3 h o u r s  t h a n  t h e  r o t a t i n g  

b a s k e t  metkorl. T h i s  e f f e c t  may be d i r e c t l y  r e l a t e d  t o  t h e  

q u i n a c r i n e  amount on t h e  t a b l e t  s u r f a c e  h a s  heen  r e l e a s e d  fast 

and f l o w  of t h e  f r e s h  d i s s o l u t i o n  f l u i d .  A f t e r  t h e  3 h o u r s ,  

t h e  amount o f  drug d i s s o l v e d  is lower  t h a n  t h e  r o t a t i n g - b u s k e t  

method because  t h e  r e l e a s e  ra te  r e a c h e s  a c o n s t a n t  v a l u e  and  

r e l a t e d  t o  ( t h e  abfience o f  s t i r r i n g  q e e d )  t h e  c o n s t a n t  f l o w  

th rough  t h e  f low c e l l .  

A t  t h e  end  of d i s s o l u t i o n  s t u d i e s  a f t e r  24 h o u r s  

q u i n a c r i n e  HC1 had been r e l e a s e d ,  96.5% i n  r o t n t i n g - b a s k e t ,  

97.5% i n  padd le  and  99.39% i n  c o n t i n u o u s  f low method. A l so ,  

t h i s  h i g h e r  r e l e a s e d  might  be assumed t h a t  q u i n a c r i n e  d i f -  
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TAF1,E I11 

STATISTICAI,I,Y SIGNIFICANT DIPPEH22JCES 131STIIEEN 

DISSOLUTION DATA U S I N G  T-TEST 

Sampl ing  Time D i s s o l u t i o n  Method S t a t i s t i c a l  E v a l u a t i o n  

( h o x r s )  

1,2,5,7,10,15 R o t a t i n g - b a s k e t  P > 0.05 

Padd le  

192 R o t a t i n g - b a s k e t  P < 0.05 
Con t inuous  Flow 

5,7,10,15 R o t a t i n g -  baske  t P ) 0.05 
Con t inuous  Flow 

f u s i o n  th rough  t h e  mat r ix  o r  l e a c h i n g  o u t  t h e  d r u g  must be 

c o n t i n u o u s l y  by t h e  d i s s o l u t i o n  f l u i d  i n  c o n t i n u o u s  f l o w  

method. 

T a b l e  I11 shows a n a l y s i s  of t h e  d i s s o l u t i o n  d a t a  

o b t a i n e d  u s i n g  t h r e e  methods.  The d i s s o l i i t i o n  c h a r a c t c r i s -  

t i c s  o f  q u i n a c r i n e  H C 1  s t a t i s t i c a l l y  S i g n i f i c a n t  d i f f e r e n c e  

(P < 0.05) e x i s t e d  between t h e  r o t a t i n g - b a s k e t  and c o n t i n u o u s  

f low methods f o r  t h e  p e r c e n t  of d r u g  d i s s o l v e d  a t  t h e  f i rs t  

and second  h o u r s  s a m p l i n g  times u s i n g  b o t h  methods.  There  

were no  s i g n i f i c a n t  d i f f e r e n c e s  i n  p e r c e n t  d r u g  c o n c e n t r a -  

t i o n  a t  5,  7 ,  10, 15 h o u r s  s a m p l i n g  t imes .  A l s o ,  t h e r e  were 
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no s i g n i f i c a n t  d i f f e r e n c e  (P  > 0.05) ( F t a t i s t i c a l  d i f f e r e n -  

c e s )  a t  t h e  1, 2 ,  5, 7 ,  10, 15 hours  sampl ing  t i m e s  f o r  

r o t a t i n g - b a s k e t  and padd le  methods. 

Q u i n a c r i n e  H C l  which is f o r m u l a t e d  i n t o  a l o n g - a c t i n g  

dosage  form i.s u s e d  t o  compare t h e s e  t h r e e  methods. We 

b e l i e v e  t h a t  t h e r e  i s  no  s i g n i f i c a n t  d i f f e r e n c e  between 

t h e s e  d i s s o l u t i o n  methods a c c o r d i n g  t o  our r e s u l t s .  T h i s  

cou ld  be due t o  t h e  h i g h  s o l u b i l i t y  c h a r a c t e r i s t i c s  of 

q u i n a c r i n e  h y d r o c h l o r i d e .  
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