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ABSTRACT 

The main purpose of ou r  s t u d y  i s  t o  achieve t h e  r e l e a s e  a t  a 

s lower  r a t e  and t h e  pro longed a c t i o n  o f  dextroproDoxyphene hydro-  

c h l o r i d e  through m ic roencapsu la t i on .  Besides t h i s ,  microencaDsula- 

t i o n  o f  t h i s  a c t i v e  agent  can p r e v e n t  the  i n c o m n a t i b i l i t y  i n  t h e  

presence o f  a s p i r i n ,  and t h e  l o c a l  a n e s t h e t i c  e f f e c t  on the  tongue. 

Microcapsules o f  dextropropoxyphene h y d r o c h l o r i d e  (D-PRX-HC1 ) 

were prepared by c o a c e r v a t i o n  method w i t h  c o r e - s h e l l  r a t i o s  o f  1 : l  

and 1 :2, and t h e  i n  v i t r o  r e l e a s e  r a t e  exper iments were c a r r i e d  on 

i n  0.1 N h y d r o c h l o r i c  a c i d  s o l u t i o n .  

INTRODUCTION 

D-PRX.HC1 i s  a w i d e l y  used n o n - n a r c o t i c  a n a l g e s i c  s i n c e  1957 

when i t  was f i r s t  p u t  i n t o  use ( 1 ) .  I t  has a v e r y  b i t t e r  t a s t e  and 
a l o c a l  a n e s t h e t i c  e f f e c t  on t h e  tongue. Even though i t  i s  c l a s s i -  
f i e d  under non -na rco t i cs ,  a t t e n t i o n  was drawn w i t h  i t s  abused use 

( 2 , 3 ) .  D-PRX.HC1 i s  absorbed r a p i d l y  when admin i s te red  o r a l l y .  I t s  
usual  dose i s  65 mg, 3 -4  t imes a day. By s low ing  down t h e  r e l e a s e  
r a t e ,  t he  p ro longed  a c t i o n  o f  D-PRX.HC1 can be achieved. I t  i s  
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284 GULER ET A L .  

u s u a l l y  used i n  combinat ion w i t h  o t h e r  ana lges i cs  and a s p i r i n  i s  

t he  one used most commonly. However, D-PRX-HC1 i s  r e p o r t e d  t o  be 

c h e m i c a l l y  i n c o m p a t i b l e  w i t h  a s D i r i n  ( 4 ) .  
To b r i n g  a s o l u t i o n  t o  a l l  of these problems, microencavsula-  

t i o n  was oroposed i n  t h i s  s tudy .  Flost o f  t h e  m i c r o e n c a o s u l a t i o n  

techniques c i t e d  i n  the  l i t e r a t u r e  were i n v e s t i g a t e d ,  p a r t i c u l a r l y  

those f o r  t h e  w a t e r - s o l u b l e  druas.  Amongst t h e  s i m p l e r  techniques 
and those a o p l i c a b l e  i n  ou r  l a b o r a t o r y  c o n d i t i o n s ,  t h e  method de- 

veloped by Ja l sen jak  and o t h e r s  ( 5 )  was chosen. Only t h e  p a r t i c l e s  

g r e a t e r  t h a n  180 pm (>180 vm) and s m a l l e r  than 63 vm (<63 vm) 
were used. 

The d i s s o l u t i o n  parameters o f  t h e  microcapsules ob ta ined  were 

then examined. Fo r  t h i s  purpose t h e  r e l e a s e  r a t e  s t u d i e s  were ca r -  

r i e d  on t h e  f o l l o w i n q  samples: El- D-PRX.HC1 powder w ' i t h  a p a r -  

t i c l e  s i z e  

>180 urn; ?ll- microencapsulated El w i t h  a c o r e - s h e l l  r a t i o  o f  1 : l ;  

M 2 =  microencapsulated El w i t h  a c o r e - s h e l l  r a t i o  o f  1:2; M3= mic -  

roencaosulated E2 w i t h  a c o r e - s h e l l  r a t i o  o f  1 :1 ; V4-microencapsu- 

l a t e d  E2 w i t h  a c o r e - s h e l l  r a t i o  o f  1:2.  

63 pm; E2z D-PRX.HC1 powder w i t h  a p a r t i c l e  s i z e  

MATERIALS 

D-PRX-HC1 (Eczacibas i  ) was t e s t e d  b y  th in - l aye r -ch romatog ra -  

Dhy, U . V .  SpectroDhotometry,  I .R .  spectroDhotometry,  and m e l t i n g  

p o i n t  measurements f o r  s t a n d a r d i z a t i o n .  The s p e c t r a  and t h e  mel-  

t i n g  p o i n t  va lues f i t  t h e  data g i v e n  i n  the  l i t e r a t u r e  ( 6 - 9 ) .  

E t h y l  c e l l u l o s e  (Hercu les  22 NF) was used as a c o a t i n q  agent  and 

cyclohexane (E. Plerck) as t h e  o rgan ic  s o l v e n t .  All t h e  m a t e r i a l s  

were o f  a n a l i t i c a l  grade. 

The apparatus used th roughou t  t h e  exper iments were: mechani- 
c a l  s t i r r e r  (Heidolph RZR 2000), t h e r m o s t a t i c  c i r c u l a t o r  (Euromex, 

Ex-003), d i s s o l u t i o n  apparatus (Aymes), mechanical  shaker  w i t h  t h e  

s ieves  (Endecot t  BS410), s i e v e  f o r  microcapsules (Erweka  NO.^), 

U.V.  spect rophotometer  (Schimadzu-UV-240 Graph ico rd ) ,  I . R .  soec t -  

rophotometer (Schimadzu IR-@5), me1 t i n g  p o i n t  apparatus (Ga l l en -  

kamp) . 
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PREPARATION BY COACERVATION 285 

METHOD 

Mic roencaosu la t i on  

The method developed b y  J a l s e n j a k  and o t h e r s  ( 5 )  was used f o r  

m ic roencapsu la t i on .  Fo r  t h i s  purpose, two batches o f  D-PRX-HC1 

w i t h  d i f f e r e n t  p a r t i c l e  s i z e s  ( ~ 6 3  pm and >180 pm) were used as 

t h e  c o r e  m a t e r i a l ,  and a f t e r  m ic roencapsu la t i on  f o u r  batches o f  

microcapsules were o b t a i n e d  w i t h  1 : l  and 1:2 c o r e - s h e l l  r a t i o s .  

The y i e l d s  o f  m ic rocapsu les  were c a l c u l a t e d .  P a r t i c l e  s i z e  d i s t r i -  

b u t i o n  s t u d i e s  were c a r r i e d  on by s i e v i n g  technique.  To f i n d  t h e  

percentage o f  t h e  a c t i v e  agent  encapsulated e x t r a c t i o n  w i t h  wa te r  

was preceeded by t h e  r u p t u r e  o f  t h e  microcapsules.  

D i s s o l u t i o n  

The d i s s o l u t i o n  method used was the  USP X X  f l a s k  method. Two 

covered f l a s k s  which were each f i l l e d  w i t h  400 m l  0.1 N hyd roch lo -  

r i c  a c i d  were p l a c e d  i n  t h e  d i s s o l u t i o n  apparatus.  The wa te r  b a t h  

was m a i n t a i n e d  a t  37+0.5OC, and a constant -speed motor  was c a l i b -  

r a t e d  t o  p r o v i d e  a 50 rpm s t i r r i n g  r a t e  th roughou t  t h e  t e s t .  5-ml 

samples o f  t h e  d i s s o l u t i o n  medium were wi thdrawn a t  s e l e c t e d  t imes 

w i t h  an i n j e c t o r  f i t t e d  w i t h  a S c h l e i c h e r  and S c h u l l  (whi te-band)  

f i l t e r  paper.  An e q u i v a l e n t  volume o f  0.1 N h y d r o c h l o r i c  a c i d  was 

added t o  t h e  f l a s k  a f t e r  each w i t h d r a w a l .  The samples were then 

assayed spec t ropho tomet r i ca l  l y  a t  257 nm. 

RESULTS and DISCUSSION 

I t  i s  known t h a t  t h e  s i z e  d i s t r i b u t i o n  o f  t h e  m ic rocapsu les  

and t h e  p a t t e r n  o f  r e l e a s e  o f  t h e  a c t i v e  agent  f rom t h e  microcap- 

su les  depend on t h e  p a r t i c l e  s i z e  o f  t h e  c o r e  m a t e r i a l  (10). There- 

f o r e  m ic roencapsu la t i on  procedure was preceeded by t h e  f r a c t i o n i a -  
t i o n  o f  D-PRX.HC1 achieved b y  s i e v i n g  on a mechanical  shaker .  

89.98 %. When t h e  microcapsules were i n v e s t i g a t e d  f o r  t h e i r  coa- 

t i n g ,  i t  was seen under t h e  microscope a l s o  t h a t  t h e  capsules 

formed aggregates d u r i n g  t h e  d r y i n g  and i s o l a t i o n  s teps .  To 9 e t  

t h e  capsules i n  s tandard  p a r t i c l e  s i z e ,  eve ry  b a t c h  was s ieved  and 
used i n  t h e  d i s s o l u t i o n  r a t e  s t u d i e s .  

The y i e l d  o f  m ic rocapsu les  prepared were between 71 .69 76 and D
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2 86 

Core - shell 
rati,o 

1 : l  

1 : 2  

GULER ET A L .  

Part ic le size Of, 

used (pm) Content 

< 63 66.8 

=- 180 54.2 1 

-= 63 35.30 

> 180 34.54 

- 

TABLE 1. 

% Content O f  The MicrocaDsules 

Each va lue  i s  t he  mean o f  f i v e  exner iments.  

The percentage o f  D-PRX.HC1 c o n t e n t  of t h e  microcapsules were 

determined spec t ropho tomet r i ca l  l y .  The r e s u l t s  a r e  g i v e n  i n  Table 

1 .  

The r e s u l t s  o f  t h e  d i s s o l u t i o n  

demonstrated i n  F i g u r e  1. 
The s t u d i e s  on the  i n  v i t r o  r e  

and microcapsules were a p p l i e d  t o  L 

t e s t s  a r e  g i v e n  i n  Tab e 2 and 

ease r a t e s  o f  D-PRX-HC powder 

o i d u s - L o r d i  ( 1  1 ) , HoDfenbera 
Slab (1  2 )  , Hopfenberg Spher i ca l  ( 1  2 )  , Hopfenberg Cyl i n d e r i c a l  ( 1  2 )  , 
RRSBW ( 1 3 ) ,  zero o r d e r  and f i r s t  o r d e r  k i n e t i c s .  The da ta  o f  t h e  
k i n e t i c s  a r e  g i v e n  i n  Table 3 .  Accord ing t o  t h e  c o r r e l a t i o n  coe f -  

f i c i e n t s  i t  was dec ided t h a t  t h e  da ta  f i t  b e s t  t o  t h e  f i r s t  o r d e r  

k i n e t i c s  f o r  t h e  m ic rocapsu les .  However, when eva lua ted  f o r  t h e  
samples as a whole, Lap idus -Lo rd i  k i n e t i c s  seems t o  g i v e  t h e  b e s t  

f i t .  Lapidus-Lord i  k i n e t i c s  i s  g i v e n  i n  Table 4 and rep resen ted  

g r a p h i c a l l y  i n  F i g u r e  2. 
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' 10 io 30 LO 50 Eo 70 80 90 100 110 120 130 110 150 160 time 170 ( m i n )  180 

F I G U R E  1 
The Release Profiles Of D - P R X . H C 1  Powder 4nd Microcamules, 

Comparison of the dissolution profiles of powder and encap- 
sulated d r u g  seems t o  indicate t h a t  microcamules have delayed 
the release ra te .  The time of release was longest with the micro- 
capsules with a core-shell ra t io  of 1 : Z .  This shows t h a t  the 
release rate i s  controlled by the wall thickness (Fiqure 1 ) .  This 
i s  in accordance with the resul ts  found in previous studies (14, 
1 5 ) .  
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13 416 

TABLE 4 
Data O f  Lapidus-Lordi Kinetics. 

- - 158 333 73095 113 719 61 602 

GULER ET AL. 

Since there was n o  loss of the shell integri ty  during the 
dissolution experiments and i t  remained in tac t  a f t e r  a n  exDosure 
t o  the dissolution medium, release of d r u g  was Presumably by d i f -  

fusion ( 1 6 ) .  A l s o  the l inear aortion seen in Figure 1 may be indi- 
cative of d r u g  release th rough  diffusion ( 1 7 ) .  Diffusion i s  a 
physical process where the w a l l  does not  dissolve in the medium 
b u t  penetrates the dissolution f lu id .  
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FIGURE 2 

The I n  V i t r o  D i s s o l u t i o n  P r o f i l e s  Accord inq To Lao idus -Lo rd i  

K i n e t i c s .  
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292 GULER ET AL.  

The i n i t i a l  r a p i d  r e l e a s e  seen i n  F i g u r e  1 i s  due t o  t h e  un- 
encapsulated D-PRX.HC1. No a t t e m p t  was done t o  wash away t h i s  

p o r t i o n  i n  o r d e r  t o  p r o v i d e  t h e  f i r s t  dose i n  f u r t h e r  s t u d i e s .  I n  

t h e  f i r s t  5 minutes,  i n i t i a l  r e l e a s e  were as f o l l o w s :  a )  powder 

(92-95 % ) ;  b )  c o r e - s h e l l  r a t i o  1 : l  (66-75 % ) ;  1:2 (41-46 % ) .  

microcapsules w i t h  1:2 c o r e - s h e l l  r a t i o .  Th i s  may be due t o  t h e  

excess w a l l  m a t e r i a l  t o  p r e v e n t  t he  powder drug t o  f i l l  t h e  de- 

f e c t s  on t h e  microcapsules as r e p o r t e d  b e f o r e  (18,19).  

It appears t h a t  microcapsules o f  D-PRX.HC1 can be Drepared 

by coacerva t i on .  Bu t  f u r t h e r  s t u d i e s  have t o  be done t o  m in im ize  

t h e  adhesion problem and t o  r a i s e  t h e  y i e l d  s i n c e  eve ry  f a c t o r  i n  

ze o f  

I t  i s  obv ious t h a t  t h e  unencapsulated p o r t i o n  i s  l ower  i n  

the  system changes t h e  gross apoearance and t h e  p a r t i c l e  s 

t h e  microcapsules.  

From t h e  d i s s o l u t i o n  r e s u l t s  ob ta ined  i n  c o n d i t i o n s  s 

t i n g  the  DH o f  t he  stomach, D-PRX-HC1 microcapsules appear 

a new dosage form wor th  f u r t h e r  i n v e s t i g a t i o n ,  
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