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ABSTRACT 

Quinac r ine  hydroch lo r ide  is a well  known d rug  used 

s a f e l y  ae an a n t i m a l e r i a l  agen t  and a l s o  could be used for 

permanent non- su rg ica l  female e t e r i l i z a t i o n .  I n  t h e  p r e s e n t  

i n v e s t i g a t i o n  t h e  d i s s o l u t i o n  e t u d i e s  o f  t h e  long-ac t ing  

q u i n a c r i n e  hydroch lo r ide  p e l l e t s  were c a r r i e d  by U.S.P. 

b a s k e t  method. And i t  is seen  t h a t  t h e  drug r e l e a s e  is p r i n -  

+ 
To whom i n q u i r e s  should be  d i r e c t e d .  
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2156 ONAY-BASARAN, OLSEN, AND WHEELER 

c i p a l l y  through l e a c h i n g  and d rug  d i f f u s i o n  from t h e  matrix. 

The p l o t  o f  d rug  d i s s o l v e d  a g a i n s t  time i n  t h e  se rn i loga r i t -  

mic p r e s e n t a t i o n  showed t h a t  t h e  r e l e a s e  k i n e t i c s  is  of 

f i r s t  o r d e r  

- INTRODUCTION 

S u r g i c a l  female s t e r i l i z a t i o n ,  tke most effect ive 

method of  c o n t r a c e p t i o n  f o r  women who d e s i r e  no a d d i t i o n a l  

c h i l d r e n ,  r e q u i r e s  t r a i n e d  pe r sonne l  and adequa te  medical  

c a r e  f a c i l i t i e s .  The a c q u i s i t i o n  and maintenance o f  soph i s -  

t i c a t e d  equipment. Is a l s o  r e q u i r e d  u n l e s s  minilaporotomy is 

used. These r e q u i r e a e n t F  c a n  d r a i n  expensive nnd s c a r c e  

medical rerjource6, es .pecinl ly  i n  t h e  develoyinf ;  world. Yessel  

and I 'umfory e n t i v i a t e  t h a t  o n l y  one f o u r t h  t o  one t h i r d  o t  t!ie 

n o e e n t i a l  demant f o r  e t o r i l i z a t i o n ,  exc lud ing  China,  can be 

met by  su rp icn l -  riethor's i n  t h e  10805. The develonment o f  a 

r i g i d ,  e f f e c t i v e ,  cafe, n o n s u r r i c a l  method t h a t  can be pe r -  

f ori i  c d by tiar:lme d i C R  1 p e re onne 1 n uinac r i n e  s t c r il i za  t i o n ,  

o f f e r s  t h e  b e s t  hope a t  meeting t h i s  c1exar.d. Various 

n o n s u r c i c a l  methods o f  s t e r i l i z a t i o n  have been invest ip;ated:  

systemic approaches,  t u b a 1  p l u g s  and chemical  a g e n t s .  

I n v e s t i g a t i o n  of  chemical  o c c l u s i v e  a g e n t s  via6 r e p o r t e d  

as e a r l y  a s  18lt9 by F r o r i e p  (2) .  More r e c e n t l y ,  i n v e s t i g a t i -  

ons have been conducted with such s c a r i f y i n g  and nec ros ing  

aEen t s  as z i n c ,  c h l o r i d e ,  phenol ,  s i l v e r  n i t r a t e ,  s a l i c y l i c  

a c i d ,  formaldehyde, methylcyanoacrylate  and q u i n a c r i n e .  
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QUINACRINE HYDROCHLORIDE PELLETS I1 2157 

P a l b ,  e t  al. ( 3 )  deve loped  a K e l a t i n  r e s o r c i n a l - f o r m a l -  

dehy3e (GR7) ndhns ive  syartem t h a t  p rovokes  t i s s u e  i n  crowth 

t o  form a :-ermnnent b l o c k  o f  t h e  t i e s u e  o f  t h e  u t e r o t u b a l  

junction; t!ie a?hc,s ive b i o d e p a d e s  i n  t h r e e  t o  s i x  months.  

Tle t h y r l  cl:? noac r y l a t  e ( K C R  ) produces  an i r r e v e r s i b l e  

F a l l o p i a n  t u b e  o c c l u s i o n  by  c a u s i n g  t i s s u e  n e c r o s i s ,  

i n f l amtan t io i~  an? f i b r o s i s ;  t h e  a d h e s i v e  b i o d e p r s d e s  a f t e r  

f o u r  to fivn v o q t h s  ( ' 1 ) .  Kone o f  t h e s e  d e l i v e r y  w s t e r n s  is 

v e t  r e r f e c t e d .  ?f f i c a c y  t r i a l s  c u r r e n t l y  a r e  beinrP c o n s i d e -  

r e d  b-r t he  or12 J'erlt5 O r r - ~ n i ~ a t i o n  ( 5 ) .  The s u b j e c t  of  

c h e m i c a l  rer7al-c s t e r i l  i z a t i o n  has been rev iewed r e c e n t l y  by 

~ i c l l a r t  ( 6  1. 

The n r e s e n t  i n v e s t j  r r a t ion  develcpe;!  lony; act i ,np;  c ,uinac-  

r t n e  hydroch lo r i . de  ye1 . l e t s  f o r  nonsur : : ic? l  fer:!ale s t e r i l i -  

z n t i o n  mi t h e  i n v i t r o  release o f  r:uinacrS.ne i::,-i.rochloric!.e 

f r c i n  l-e! I .?tn F ~ S  i nvest i : : 'a ted.  To o b t a i n  sus t a i . ned  r e l e a s e  

wi th  a soluble druc: i n  t : iblet  f o r m u l a t i o n s ,  i t  i s  n e c e s s a r y  

t o  y r o v i d e  a b a r r i e r  t o  f r e e  s o l u t i o n  and d i f f u s i o n  by 

d i s p e r s L n g  t h e  c l r u ~ ~  i n  a ciatrix of  water i n s o l u b l e  material& 

( 7 ) .  F a t s ,  f a t t y  a c i d s ,  f a t t y  a l c o h o l s ,  waxes and  p l a s t i c s  

have  heen  used as m a t r i x  m a t e r i a l s  (8-13). 

In t h e  p a s t  few y e a r s  t h e  r e l e a s e  r a t e  o f  d r u g s  from 

compos i t e s  w i t h  polymer h a s  been i n v e s t i g a t e d  i n v i v o  and  

i n v i t r o  (14,151 
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2158 ONAY-BASARAN, OLSEN, AND WHEELER 

EXPERIMENTAL 

Materials 
2 Quinacrine Hydrochloride Dihydrate', Choles te ro l  , 

Carnoubawax3, Hagnesiwn Stearrte4 were used am received. 

Methods 

P e l l e t  Formulations 

The ma te r i a l s  were mixed in a mortar by geometric 

d i l u t i o n  and wet granulated with chloroform. The granula- 

t i o n  was dr i ed  a t  37OC f o r  four hours under vaccua. The 

granula t ion  was screened through a 35 mesh and onto a 100 

ncoh screen. T h e  f i n e  p a r t i c l e s  were regranulated and 1% 

ma,qesiwn stearate was added before  compression. The pe l l e t s  

were f i n a l l y  compressed5 using f l a t  faced l/8 inch punches 

and d i e  set. T h e  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 t h e  p a n u l a -  

t i o n  (150-500 p) was held constant  i n  t he  formulation. T h e  

formulation of long a c t i n g  quinacr ine hydrochloride tablets  

is shown i n  Table l ( 7 ) .  

Table 2 shows the  va lues  for quinacr ine hydrochloride 

content  i n  the granula t ions  and i n t a c t  tablets as w e l l  as 

t h e  hardness and weight. The pe l l e t s  weight showed compli- 

ence wi th  t h e  U . f i b P O  l i m i t s ,  The average d i f f e rence  w a s  

between + I 2.28%. 

P e l l e t  hardness was determined, using a Strong Cobb 

Lnrdnees Tester.  The content  uniformity and assay of t h e  

quinacr ine hydrochloride t a b l e t s  were analyzed according t o  

methods presented i n  the  UbSOP. XX (16). 
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QUINACRINE HYDROCHLORIDE P E L L E T S  11 2159 

T a b l e  1 

?ormulnt ior i  o f  Lon,? Actin- .  ( :n inacr ine  I I C 1  Pellets 

Inr t r sc l ien t  C o n c e n t r a t i o n  

T a b l e  2 

O u i n a c r i n e  E y d r o c h l o r i d e  C o n t s n t ,  IIardnesfi and  ',:;eight of Cores 

Quinac r i ne  Iiydroc h l o r  i d  e 
Core Larclness ' :e iFht  Con ten t  Uniformit: .  Assay 
( m m )  (mR) (mp) (mr) 

25 23a 53.7 b 23.51' 211.2l3~ 

a 
S t r o n ?  Cobb I'arclness Tes t e r  ( u n i t )  a v e r a p e  o f  50 

d e t e r m i n a t i c n s .  

Average o f  20 d e t e r m i n a t i o n s .  
b 

'Average of 10 r e l l e t  i n d i v i d u a l  a n a l y s i s  

D e t e r m i n a t i o n s  from powder o b t a i n e d  from 20 p e l l e t s .  
a 

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

1/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



2160 ONAY-BASAKAN, OLSEN, AND WHEELER 

D i s s o l u t i o n  t ' rocedure 

The U.C.P. XX r o t a t i n g - b a s k e t  method (17) was employed 

for invest i f ;a t inf :  d r u g  r e l e a s e  from t h e  c o r e s .  One p e l l e t  

ivas n laced  i n  t h e  b a s k e t ,  which was immerfied i n  10'30 ml of 

d i s t i l l e d  SPater n r e v i o u s l y  warmed t o  3 7 O C .  The b a s k e t  was 

r o t a t e d  a t  100 rpm and the water  bath6 was maintained a t  37 

,+ 0.5OC for 25 h o u r s .  The samples  were assayed 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 ~ h o t o m e t e r 7 .  

Quinacr ine Hydrochloride Assay 

The sampled were assayed from t h e  d i s s o l u t i o n  medium by 

measuring its a b m r b a n c e  a t  425 nm a g a i n s t  a water  blank.  

RESULTS AND DISCUSSION 

T h i s  i n v e s t i g a t i o n  s t u d i e d  t h e  e f f e c t  o f  c h o l e s t e r o l  

and carnauba wax, i n d i v i d u a l l y  i n c o r p o r a t e d  i n  a n  i n e r t  sol id 

m a t r i x ,  on d rug  r e l e a s e  i n  an i n  v i t r o  system. C h o l e s t e r o l  

e x i s t s  i n  t h e  animal  and human organism a6 the f ree  s t e r o l  

and as c h o l e s t e r o l  es te rs  o f  f a t t y  a c i d s .  

The major f a c t o r s  i n f l u e n c i n g  d r u g  d i s t r i b u t i o n  i n  a 

s u s t a i n e d - r e l e a s e  m a t r i x  ( c o r e )  and d rug  release from t h e  

c o r e  i n c l u d e  t h e  p a r t i c l e  s i z e  and d rug  e o l u b i l i t y  as w e l l  

am c o r e  ha rdness  and composition. Gene ra l ly ,  t h e  drug i a  

p h y e i c a l l y  i n c o r p o r a t e d  i n t o  a wax matrix and compressed. 

The mechanism o f  d rug  release from t h e  wax m a t r i x  type  

c o r e  i n v o l v e s  l e a c h i n g  by t h e  d i s s o l u t i o n  medium t h a t  con- 

t a c t s  t h e  embedded' drug. I n  a d d i t i o n  t o  d i 8 8 O l V i n g  tkurfacett 
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QUINACRINE HYDROCHLORIDE P E L L E T S  I1 2161 

drug,  the f l u i d  can e h t e r  t h e  c o r e  through pores ,  c r a c k s  and 

i n t e r g r a n u l a r  s p a c e s  and d i s s o l v e  the drug. Drug d i f f u s i o n  

through t h e  m a t r i x  i s  e i t h e r  n o n e x i s t e n t  o r  i n s i g n i f i c a n t  

(18,12) . 
Drug d i s s o l u t i o n  from t ime- re l eased  t a b l e t s  r e s u l t s  

from slow and con t inuous  c o r e  e r o s i o n  i n  which new s u r f a c e s  

are be ing  exposed (191, o r  channe l s  must be c o n t i n u a l l y  

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

t h e  c o r e  and l e a c h e s  o u t  t h e  drug. 

I n  i d e a l  c a s e s  t h e  d r u g  from l o n g  a c t i n g  t a b l e t s  is 

r e l e a s e d  a t  a conb tan t  ra te ,  which seems that  t h e  r e l e a s e  

r a t e  i ,s  of ze ro  o rde r .  It i s  more u e u a l ,  however, t h a t  t h e  

r e l e a s e  r a t e  is  of f i r a t  o r  even h i g h e r  order .  According t o  

t h e  r e s u l t s  p r e s e n t e d  i n  Figure 1. Quinac r ine  is f i r s t  

r e l e a s e d  a t  a r a t h e r  fas t  r a t e  from t h e  t a b l e t s  i n  t h i s  

con junc t ion .  A f t e r  about  2-3 hour s  of  d i s s o l u t i o n  t h e  r e l e a s e  

r a t e  r e a c h e s  a c o n s t a n t  v a l u e  and t h e  curve becomes almost  

l i n e a r .  It mipht be amumed t h a t ,  a f t e r  t h e  q u i n a c r i n e  

o c c u r r i n g  on t h e  t a b l e t  s u r f a c e  and i t  i t s  outermost  p a r t s  

h a s  been r e l e a s e d ,  t h e  procedure c o n t i n u e s  a t  a c o n s t a n t  ra te  

over  a f a i r l y  l ong  pe r iod  o f  time. Apparent ly ,  a c e r t a i n  

c o n c e n t r a t i o n  of  q u i n a c r i n e  w i l l  i n  such a s i t u a t i o n  remain 

n e a r l y  c o n s t a n t  i n  t h e  d i f f u s i o n  c e l l s  formed i n  t h e  matr ix .  

Thus,  as  t h e  q u i n a c r i n e  d i s s o l v e a ,  on ly  a p a r t  o f  t h e  amounts 

t h a t  d i f f u s e  o u t  can be con t inuous ly  r e p l a c e d  by undissolved 

q u i n a c r i n e  i n  t h e  matr ix .  A f t e r  t h e s e  phases ,  where t h e  s l o p e s  
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ONAY-BASARAN, OLSEN, AND WHEELER 

loo - - 

are n o t  c o n s t a n t  i n  time, b u t  first i n c r e a s e  and t h e n  become 

c o n s t a n t ,  t h e  r e l e n s e  is a t  l a s t  d e c r e a s i n g .  T h i s  l a s t  phase  

apparently l e a d s  t o  a s i t u a t i o n  i n  which a l l  t h e  s o l i d  druy; 

i n  the rnntrix is d i s s o l v e d .  

Accorc'inF; t o  H iyuch i  ( 2 0 )  t h e  r e l e a s e  r a t e  is 1.inePr as 

R f u n c t i o n  o f  t h e  s q u 2 r e  r c o t  o f  time when o n l y  o n e  s u r f a c e  

takes p a r t  i n  t h e  d j ~ s n l u t i o n .  The p e l l e t 8  p r e p a r e d  f o r  t h e  

pre . sen t  s t u d y  were in r a t h e r  r o o d  c n n f o r m i t y  w i t h  I I iRuchi ' a  

formula  ( I ' i gu re  2 ) .  The c u r v e s  p r e s e n t e d  as a f u n c t i o n  of 

t h e  square r o o t  o f  t ime are n e a r l y  l i n e a r  e l t h o u g h  i n  t h i s  

case q u i n a c r i n d  was r e l e a s e d  from a l l  s u r f a c e s  o f  t h e  pelleb. 
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QUINACRINE HYDROCHLORIDE P E L L E T S  I1 2163 
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Drus Re leased  P e r c e n t  as a F u n c t l o n  o f  t h e  Squa re  Root of  
t h e  T i m e .  

I f  the  amount o f  u n d i s s o l v e d  d r u g  i s  p l o t t e d  a E a i n s t  

tii.le i n  t h e  s e n i l o f l a r i t m i c  p r e s e n t a t i o n ,  we can  g e t  s t r a i c h t  

l i i i c s ,  ii" t ' ? e  k i n e t i c s  is o f  f i r f i t  o r d e r  ( F i g u r e  3 ) .  

The q u i n a c r i n e  released from g e l l e t s  c a n  be a f f e c t e d  by 

r e g u l - a t i o n  o f  t h e  compress ion  f o r c e  i n  t a b l e t t i n g ,  and 

s w e l l i n r  c a p a c i t y  o f  t h e  m a t r i x  and a i r  i n  t h e  p o r e s  and  

t h e  c a p a c i t y  o f  i t s  c h a i n s .  

Drug re lease  i s  p r i n c i p a l l y  v i a  a l e a c h i n g  mechanism, 

and d r u g  d i f f u s i o n  th rough  t h e  m z t r i x  is e i t h e r  n o n e x i s t e n t  
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FIGURE 3 

The P l o t s  o f  t h e  Logari thm o f  Undisso lved  i n  Time. 

o r  i n s i g n i f i c a n t .  E i t h e r  t h e  c o r e  must be s lovr ly  a n d  

c o n t i n u a l l y  e r o d i n c  so t h a t  new s u r f a c e s  are  b e i q :  exposed 

o r  c h a n n e l s  must be c o n t i n u a l l y  forming  i n  t h e  c o r e  so that 

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

t h e  d r u r .  

The d e s i r e d  d r u c  d i s s o l u t i o n  from t h e  long a c t i n c  

ro r t j . nn  ove r  10 hour  asfiuminp no  i n i t i a l  r e l e a s e ,  is 

d.enicteA h?y the dottec‘  l i n e  i.n E’iKure 1. 
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Table 3 

Time(1ioiirs) Percent Released T o t a l  Recovered Pemains 
(mc) (mr) 

1 29.83 

2 
3 
4 
5 
6 
7 
8 

9 
10 
11 

1 2  

13 

14  
15 
16 
1 7  
18 
1 9  
20 

2 1  

22 

23 
24 

42.16 
51.16 

64.56 
58.51 

69.82 

78.08 
74 o 35 

21.69 
84.23 
86.84 
88.17 
90.44 

91.69 
92.73 
93.81 
94.64 
95.21 
95e1t6 
95.78 
95.99 
96.14 
96.44 
96.5 23.365 0 848 

-~ ~~ 

Values repor ted  are the  average of f i v e  p e l l e t s  
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Accor,?inr t o  t h e  aim o f  the s t u d y  (7)  i n  13 h o u r s  on 

by a b o u t  90:' o f  t he  muinacr ine  h y d r o c h l o r i d e  h a d  been 

releesed i n  t h e  c a s e  o f  q u i n a c r i n e  hy$ . roch ln r ide  p e l l e t s  

st!l$.ier?, zncl e v e r  a f t e r  c t 5 n e  o f  as  much a6 24 h o u r s  t h e  

ciii.ir. :~l;i .t: ive y u m t i t y  t,!-p.t had bden r e l e a s e d  me3 o n l y  a b o u t  

96.5;' of the t o t a l  q u i n a c r i n e  h y d r o c h l o r i d e  c w t c l ; t s  o f  t h e  

~ ' e l ~ c t s .  r u r i n y .  t h e  t i -ne  of  2b h o u r s  cove red  by t h e  ei:;.eri- 

!;lent t he  ;)ellets d i d  n o t  d i c i n t e c r a t e  in t h e  d i s s o l u t i o n  

rclcdium. F i , w r c  1 sh0ic.S t h e  r e l e a s e  of  q u i n a c r i n e  hydrochlo- 

r ide  from t h e  c o r e  F r e p w e d  wi th  c h o l e s t e r o l  and. carnauba 

Vla x . 
The data i n  T a b l e  3 show t h a t  t o t a l  release i s  n o t  

-0ssib1.e. A c a r t n i n  p e r c e n t a c e  o f  d r u r :  w i l l  alwa;'s be c o a t e d  

VCT'. e f f e c t i v e l y  w i t h  a s o l i d  m a t r i x  impermeable t o  t h e  

d i s s o l t r t i o r .  f l u i d .  Confiequently, t o t a l  release may he 

d i f f i c u l t  t o  a c h i e v e .  

An i n  v i v o  s t u d y  is needed t o  c o r r e l a t e  w i t h  t h e  i n  

v i t r o  d i s e o l u t i o n  method. The d i s s o l u t i o n  method u t i l i z e d  

is by no means i n d i c a t i v e  o r  p r e d i c t i v e  of  t h e  a t t a i n a b l e  

b lood  l e v e l s ,  and some c o r r e l a t i o n  between i n  v i t r o  drug 

release and i n v i v o  per formance  is r e q u i r e d .  
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FOOTNOTES 

Sips Chemical Co., S t .  Lou i s ,  MO. 

Ariend Drur  and Chemical Company. 

2.9. Cil t ian I n c .  

Ma l l inck rod  t . 
Stokea Vodel E BinFle-Tunch T a b l e t  Machine. 

Erookfie1.d moc’el wate r  b a t h .  

I i i  t ach i mod r 1 sr e c t ronh o t ore t e r . 
REFERENCES 

_I 

Z.Kesse1, S.J!.Kumford. , !N‘t??-til S te r iS .  ( i n  p r e s s ) .  

R .Sror iep . ,  No t i zen  a u s  ciem G e b i e t e  c’er Flatur und 

Keilltunde 221, 10, 1849. 

R.Falb, c+A.Grode, KL.I-avkov. , Adhesive BlockarTe of the 

F a l l o p i a n  Tube i n  Female S t e r i l i z a t i o n .  (ed.GV Duncan,R 

h’alb, JJ S p e i d e l ) ,  P. 31. Academic P r e s s ,  New York,1972. 

?C.Stevcqson., I n  AdvancsR i n  Female S t e r i l i z c t i c c  Tec- 

hn i - lues  (ed .  JJ S c i a r r a ,  l:!. Droegemuel le r ,  JJ S p e i d e l )  , 
r. 216. l i a rpe r  and Row, Bagerstown,  IID, 1?76. 

:?orld I i e a l t h  0r:;anization.. S p e c i a l  Programme of  

Resea rch ,  Development and Resea rch  T r a i n i n g  i n  Human 

Reproduct ion .  Seven th  Annual Repor t  , November 1978 ,P.70. 

RPI.Richart . , Female S t e r i l i z a t i o n  u s i n g  Chemical a g e n t s .  

Research  F r o n t i e r s  i n m r t i l i t v  R e t u l a t i o n .  1 (51.1.1981. 

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

1/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



2168 ONAY-BASARAN, OLSEN, AND WHEELER 

7. S.ihay-ba:$rnn., J.L.Olsen., Lanc-ActinC Q u i n a c r i n e  

I lyd roch lo r ide  P e l l e t f i  Formula t ion  i n  D i f f e r e n t  Matrices I. 

Submit ted  t o  c h a r . .  development  and  I n d u s t r i a l  Pharmacy 

8.  DoJack., rharm.  J., 2 581, 1962. 

9. E . K r i a t o f f e r s s o n . ,  AV.I'annula., R.IIamalainen., 

R.Laasko., and J . S a a r i s t o .  , Farm. Aikak., 84, 181 1975. 

10. E .Kr i s to f f e r saon . ,  H.Salomies., and U. Rissanen . ,  

-=' I b i d  - 85, 45, 1976. 

11. E . K r i s t o f f e r s e o n ,  , and O.Lehti., w., 5 5 ,  111, 1976. 

12. A,Daklturi., IiG.Schroeder., and PP.Deluca., J.Pharm.Sci., 

-' 67 354, 1978, 
13. A.Dakkuri., LD.Butler., and PP.Deluca I b i d ,  67, 357, 

1978 

14, JHR.::ioodland., S.Yolles., J.Med. Chem., 16, 897, 1973. 

15. A.Schindler . ,  and e t  al. Contemporary t o p i c s  i n  

polymer S c i e n c e ,  Vol. 2 ,  p. 251. E d i t e d  by E l i  M. 

L'earce and John R. Gchaefgen (Plenum P u b l i s h i n g  Corpo- 

rat  i o n ,  1977 

16.  "The United S t a t e s  Pharmacopeia", 2 0 t h  Rev., Mack 

P u b l i s h i n g  Co., E a s t o n ,  Pa. ,  1980, p. 698. 

17. "The Vni ted  S t a t e s  Pharmacopeia", 2 0 t h  Rev., Mack 

P u b l i s h i n g  Co., Eas ton ,  P a . ,  1980, p.  959. 

18. E.Stempel., DruR Cosrnet. Ind., 98 (21 ,  3 6 ,  1966. 

19. NH.Choulis. and B.Papadopoulous., J.Pharm. S c i . ,  64, 
10339 1975. 

20. T.Hiquchi., J.Pharm.Sci. 1145, 1963. . 

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

1/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.


