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ABSTRACT 

I n  t h i e  s t u d y ,  qu inacr ine  hydrochlor ide ,  which is  a 

very s o l u b l e  drug  i n  water  was s e l e c t e d  as t h e  a c t i v e  

i n g r e d i e n t  t o  formulate  a long-ac t ing  dosage form. The 

prolonged r e l e a s e  form is obta ined  by i n c o r p o r a t i n g  t h e  

drug i n  a n  i n e r t  s o l i d  matr ix .  S ince  i t  is b e l i e v e d  t h a t  i f  

t h e  c o r r e c t  mat r ix  and hardness  is chosen t h e  drug  r e l e a s e  

can be c o n t r o l l e d .  The e f f e c t  of d i f f e r e n t  f a t t y  a c i d s ,  f a t t y  

a l c o h o l s ,  polymers and waxes i n d i v i d u a l l y  o r  i n  combinations 

were i n v e e t i g a t e d .  

+ TO whom i n q u i r e s  should be d i r e c t e d .  
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2144 ONAY-BASARAN AND OLSEN 

INTRODUCTION 

For over a decade, z ipper  and a s s o c i a t e s  evaluated the 

t r ansce rv ica l  i n s t i l l a t i o n  of quinacr ine hydrochloride f o r  

e f f e c t i n g  permanent s t e r i l i z a t i o n .  H i s  i n i t i a l  animal s t u d i e s  

(1) ind ica ted  t h a t  quinacr ine s e l e c t i v e l y  produced s i g n i f i c a n t  

morphologic changes i n  the  reproduct ive t r a c t  and caused 

permanent t uba l  f i b r o s i s  and t u b a l  occlusion i n  the  rat. I n  

c l i n i c a l  trials, he evaluated var ious  doses,  concentrat ions,  

so lvents  f o r  the  suspension and i n s t i l l a t i o n s  of the  most 

e f f e c t i v e  schedules of quinacr ine (2, 3) . With th ree  i n s t i l -  

l a t i o n s  of the most e f f e c t i v e  schedules of quinacr ine,  t he re  

were low pregnancy r a t e s .  Other i n v e s t i g a t o r s  subs t an t i a t ed  

the f ind ings  (4, 5 ,  6, 7) . 
He hypothesized t h a t  quinacr ine d i s r u p t s  the epi thel ium 

of the intramural  por t ion  of the  tube without a l t e r i n g  the  

h is to logy  of the  endometrium (8) . 
Quinacrine is a well-known drug used s a f e l y  as an anti- 

ma te r i a l  agent i n  hundreds of thousands of persons. The drug 

is  easy t o  obta in  i n  a l l  p a r t s  of the world. The present  

i nves t iga t ion  formulated long-acting quinacrine hydrochloride 

p e l l e t s .  

Formulation methode used t o  obta in  the des i red  drug 

re leaee  r a t e  from sus ta ined  o r  long-acting dosage forms 

include ( a )  increaa lng  the  p a r t i c l e  a i z e  of the  drug or t he  

dosage form, (b)  embedding the drug i n  a matrix,  ( c )  coa t ing  

the  drug o r  dosage form conta in ing  the  drug, and (d)  
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QUINACRINE HYDROCHLORIDE PELLETS I 2145 

chemically r e a c t i n g  the  drug with mater ia l s  such as an 

ion  exchange res in .  A matrix ,  f o r  our purpose is usua l ly  

a hydrophobic mater ia l .  For example, i f  the  drug is h ighly  

so luble ,  i t  may be necessary t o  incorpora te  i t  i n t o  a matrix 

which has  a l a r g e  p a r t i c l e  s i z e  ( t a b l e t ) ,  use  a hydrophobic 

matrix ma te r i a l  ( f a t t y  a c i d ,  f a t t y  a lcohol ,  or wax), and use 

a method of manufacture t h a t  y i e l d s  f i n e ,  highly tor tuous  

pores ( s o l i d i f i c a t i o n  from a melt or compression i n t o  a 

t a b l e t  of very low poros i ty)  . There are many examples of 

matrix formulations i n  the  l i t e r a t u r e ,  some considerably more 

complex than they need t o  be. It  is o f t en  poss ib l e  t o  obta in  

the des i r ed  drug a v a i l a b i l i t y  r a t e  from matrix formulat ions 

t h a t  contain only one or two added ingredien t6  ( 9  - 18)  . 
The a i m  of our study is t o  formulate an i n e r t  s o l i d  

matrix of quinacr ine hydrochloride and t o  s tudy the  e f f e c t  

of d i f f e r e n t  f a t t y  ac ids ,  f a t t y  a lcohols ,  polymers and waxes 

on drug re leaee .  The objec t  of the  formulation w a s  t o  r e l e a s e  

80 - 90 $ of the  a c t i v e  p r i n c i p a l  i n  approximately 800 m i n -  

u t e s  . 
EXPERIMENTAL 

Mater ia l s  
2 Quinacrine Hydrochloride Dihydratel ,  Choles te ro l  , 

6 T r i s  t e a r  in’, S t e a r y 1  alcohol4,  PEG 20. 0005, Carnauba W a x  , 
Cetyl  e s t e r  wax , and Magnesium S t e a r a t e  were ueed as 7 8 

received. 
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2146 ONAY-BASARAN A N D  O L S E N  

P e l l e t  Preparat ion 

Three methods of incorpora t ing  the  drug i n t o  the matrix 

were explored: 

(1) The drug and o the r  i ng red ien t s  were mixed and 

granulated with chloroform and compressed i n t o  a p e l l e t .  

( 2 )  The drug and o the r  ingredien ts  were mixed and 

granulated with chloroform and compressed i n t o  a s l u g  and 

then regranulated and compressed i n t o  a p e l l e t .  

(3)  The drug and o the r  i ng red ien t s  were dissolved i n  

chloroform and the so lvent  w a s  evaporated. The wet t  mass was 

granulated and compressed i n t o  a p e l l e t .  

The granula t ions  were d r i ed  a t  37OC f o r  four  hours 

under vacuum. The granulat ion was screened through a 35 

mesh and onto a 100 mesh. The f i n e  p a r t i c l e a  were re- 

granulated.  The p a r t i c l e  s i z e  d i s t r i b u t i o n  of the granula- 

t i o n s  (150 - 5 O O r m )  were held cons tan t  for a l l  formulations.  

F ina l ly ,  l$ of magnesium s t e a r a t e  w a s  added t o  the  

granulat ion before compression. The p e l l e t s  were f i n a l l y  

compressed9 using f l a t  faced 1/8 inch punches and die Bet. 

P e l l e t  hardness was determined, using a St rong  Cobb Hard- 

ness  Tester .  

Disso lu t ion  Procedure 

The U.S.P. XX rotat ing-basket  method (19) was employed 

for i nves t iga t ing  drug r e l ease  from the  p e l l e t s .  One p e l l e t  

was placed i n  the  baeket, which was immersed i n  1000 m l  of 

d i s t i l l e d  water previously warmed t o  37OC. The basket  w a s  
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QUINACRINE HYDROCHLORIDE P E L L E T S  I 2147  

ro t a t ed  a t  100 r.p.m. and the water bath w a s  maintained a t  

37 2 0.5OC f o r  25 hours. The samples were assayed hourly 

using a flow c e l l  and spectrophotometer. 

Quinacr ine Hydrochloride Assas 

The samples were assayed from the  d i s so lu t ion  medium 

by measuring its absorbance a t  425 nm aga ins t  a water blank. 

RESULTS AND DISCUSSION 

The formulations f o r  the prepara t ion  of long-acting 

quinacr ine hydrochloride p e l l e t s  a r e  shown i n  Table 1. 

P e l l e t  hardness,  percent  r e l e a s e  and r e l e a s e  time a r e  shown 

i n  T a b l e  2. 

Formulations 3, 7 and 10 a r e  the  same formulations but  

were prepared by d i f f e r e n t  methods. Formulation 7 and 10 

have almost the same hardness but  the percent  r e l eased  is 

21 hours f o r  formulation 7 and 13 hours f o r  formulation 

10. This means t h a t  i f  we change the manufacturing condi t ions  

we can g e t  d i f f e r e n t  r e s u l t s .  I n  formulation 3 i f  w e  i nc rease  

the hardness, w e  can ge t  96 - 97% re lease  i n  12  - 13 hours. 

This  time is t he  same as formulation 10 but there  is a b i g  

d i f fe rence  from formulation 7. 

I n  manufacturing l a r g e  q u a n t i t i e s  i t  is  d i f f i c u l t  t o  use 

method 2 and 3 (b,  c ) ,  t he re fo re ,  method 1 is prefer red .  I f  

we add t o  the  formulation a very small amount of Carnauba w a x  

a6 i n  formulation 6, we can ge t  much longer  r e l ease  time, 

24 hours . Even the  pressure  is the  same as formulation 3. 
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2150 ONAY-BASARAN AND OLSEN 

On t h e  o t h e r  hand, formula t ions  1 - 6 were prepared  by 

u s i n g  t h e  same methods, as w e l l  as formula t ions  8 - 10. I n  

formula t ion  2 we c o u l d n ' t  g e t  much h i g h e r  p r e s s u r e  because 

c e t y l  e s t e r  wax has  very  poor cohesion c h a r a c t e r i s t i c s .  I n  

formula t ion  4 T r i s t e a r i n  i n c r e a s e d  t h e  t a b l e t s  channel l ing ,  

t h e r e f o r e ,  we g o t  on ly  11 hours  r e l e a s e  time. F i n a l l y ,  

even t h e  hardness  i a  n o t  t h e  same. We could g e t  a lmost  t h e  

same p e r c e n t  release i n  a very c l o s e  t ime i n t e r v a l  except  

formula t ion  6. Formulation 7 gave 98% release i n  a 

hours ,  which means very  long  time f o r  the  drug  release,  but  

t h e  method is n o t  s imple as t h e  one prepared  by formula t ion  1. 

The slow release p r o f i l e  from a mat r ix ,  when t h e  p e l l e t s  are 

prepared  by t h e  s l u g g i n g  method, probably can be a t t r i b u t e d  

t o  t h e  absence of channels  i n  the dry-blended p e l l e t s .  

21 

Formulation 8 - 10, which are prepared  by method 3, had 

almost  t h e  same hardness.  I n  formula t ions  9 and 10, 9% 

r e l e a s e d  is t h e  same i n  12 and 13 hours. B u t  i n  formula t ion  

8 t h e  96% r e l e a s e d  took 25 hours.  This  means t h a t  t h e  

e f f e c t  of t h r e e  d i f f e r e n t  matrices on t h e  d i s s o l u t i o n  rate is 

c h o l e s t e r o l  + carnauba wax c h o l e s t e r o l  PEG 20,000 + 

c h o l e s t e r o l .  Because PEG 20,000 i s  a much more s o l u b l e  

polymer than  c h o l e s t e r o l  and t h e  cholesterol-wax matrix, i t  

e f f e c t s  t h e  c h a n n e l l i n g  i n  p e l l e t s .  

> > 

More drug  was r e l e a s e d  a t  t h e  end of 1 2  hours when t h e  

PEG 20,000 wae used a t  t h e  same c o n c e n t r a t i o n  i n s t e a d  of 

a n o t h e r  i n g r e d i e n t .  
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QUINACRINE HYDROCHLORIDE PELLETS I 2151 

I n  t h i s  s t u d y  two o f f i c i a l  waxes ( c e t y l  es te r  wax and 

carnauba wax) and d i f f e r e n t  f a t t y  a c i d s  and f a t t y  a l c o h o l s  

such as T r i s t e a r i n ,  S t e a r y l  a l c o h o l ,  C h o l e s t e r o l  and hydro- 

p h i l i c  polymer (PEG 20,000) have been used as matrix 

m a t e r i a l s .  It  is p o s s i b l e  t o  g e t  l o n g e r  time by i n c r e a s i n g  

the  pressure .  High p r e s s u r e  i n c r e a s e s  p e l l e t  hardness  and 

d e c r e a s e s  p e l l e t  p o r o s i t y .  So w e  can a f f e c t  drug r e l e a m  

from the  p e l l e t  by changing i ts  d i f f u s i b i l i t y .  On t h e  o t h e r  

hand, d i f f u s i b i l i t y  depends on mat r ix  s t r u c t u r e  and t a b l e t  

s u r f a c e  t e x t u r e .  Even a t  t h e  low p r e s s u r e  we can g e t  l o n g e r  

r e l e a s e  time u s i n g  C h o l e s t e r o l ,  T r i s t e a r i n  and S t e a r y l  

a l c o h o l  than  with t h e  PEG 20,000. When we used C h o l e s t e r o l  

and T r i s t e a r i n  t o g e t h e r  o r  C h o l e s t e r o l  and S t e a r y l  a l c o h o l ,  

we g o t  v e r y  similar r e s u l t s  i n  formula t ions  1 and 4, b u t  i f  

w e  used only  C h o l e s t e r o l  and i n c r e a s e d  t h e  hardness  ( i n  

formula t ion  3)  o r  even similar hardness  as seen as 

formula t ion  5. I f  we i n c r e a s e d  t h e  C h o l e s t e r o l  amount, we 

g o t  l o n g e r  r e l e a s e  time than  i n  formula t ions  1 and 4. It 

has  been seen  t h a t  i n  formula t ion  6 t h e  c h o l e s t e r o l  mat r ix  

i n c o r p o r a t e d  with wax mat r ix  gave 96 - 97% r e l e a s e  i n  

24 - 25 hours. 

The d a t a  i n  Table 2 shows t h a t  t o t a l  release is n o t  

p r a c t i c a l .  A c e r t a i n  percentage of drug  w i l l  always be 

coa ted  v e r y  e f f e c t i v e l y  wi th  a mat r ix  f i l m  impermeable t o  

t h e  d i s s o l u t i o n  medium. I n  t h e  d i s s o l u t i o n  t e s t s  t h e  

quinacr ine  hydrochlor ide  p e l l e t s  d i d  n o t  d i s i n t e g r a t e  

dur ing  t h e  t o t a l  time of t h e  t es t .  
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According t o  t h e  r e s u l t s  obtained from the  s tudy  it 

is poss ib le  t o  use Choles te ro l  i n  preparing long a c t i n g  

p e l l e t s  or t a b l e t s .  Because Choles te ro l  has very good 

compress ib i l i ty  and is a nontoxic and biodegredable 

mater ia l ,  i t  can be a very good s o l i d  matrix even when 

us ing  a so luble  drug l i k e  quinacr ine hydrochloride.  The 

method is simple and easy t o  use i n  manufacturing. These 

d i s so lu t ion  t e s t  r e s u l t s  showed t h a t  the quinacr ine 

hydrochloride was re leased  by a f i r s t  order  process ,  as 

suggested by the  r e l a t i o n s h i p  between the amount of drug 

r e l eased  and time. The f i r s t  method and formulation 6 

was s e l e c t e d  t o  prepare long a c t i n g  quinacr ine hydro- 

ch lor ide  p e l l e t s  f o r  inves t iga t ion  i n  nonsurgical  female 

s t e r i l i e a t i o n .  
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FOOTNOTES 

Sigma Chemical Co., St. Louis, HOC 

Amend Drug and Chemical Company. 

Sigma Chemical Co.,St. Louis,  MO. 

Ruger Chemical Company. 

The Don Chemical Company. 

2.D.Gilman Inc.  

A. D . M .Company. 

Mallinckrodt 

Stokes Model E Single-Punch T a b l e t  Machine 
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