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ABSTRACT 

I n  t h i s  s tudy,  t he  spec t ropho tomet r i c  method suggested b y  

Amundson e t  a1 ( 1 )  was used f o r  t h e  q u a n t i t a t i o n  o f  dext ropropoxy-  

phene h y d r o c h l o r i d e  (D-PRX.HC1 ) ( f r e e  drug p l u s  m e t a b o l i t e )  i n  

u r i n e  a f t e r  t h e  o r a l  a d m i n i s t r a t i o n  o f  powder d rug  and microcao-  

s u l e s .  

INTRODUCTION 

D-PRX.HC1 i s  a c e n t e r a l l y  a c t i n g  a n a l g e s i c  ( 2 ) .  It does n o t  

have the  a n t i i n f l a m m a t o r y  a c t i v i t y  o f  a s p i r i n  and a n t i p y r e t i c  

a c t i v i t y  o f  a s p i r i n  and acetaminophene (3).The usual  dose i s  65 mg, 

t h r e e  o r  f o u r  t imes a day ( 4 ) .  The d a i l y  dose i s  agreed t o  be 260 

mg ( 4 , 5 ) .  The ana lges i c  a c t i v i t y  develops r a p i d l y .  

t h e r e f o r e  i t s  systemic a v a i l a b i l i t y  i s  low a f t e r  o r a l  a d m i n i s t r a -  

t i o n  ( 6 ) .  Only 18 % of a 65 mg dose en te rs  t h e  systemic c i r c u l a -  

t i o n ,  unchanged ( 7 ) .  The ma jo r  b i o t r a n s f o r m a t i o n  r o u t e  i s  t h e  

mono-N-demethyl a t i o n  t o  a seconder amino , norproDoxyphene. The 

pharmacologica l  a c t i v i t y  of  norpropoxyphene i s  u n c e r t a i n  even 
though i t  i s  p r e s e n t  i n  serum f o r  a l o n a  P e r i o d  of  t ime  (1 ,8) .  

It i s  me tabo l i zed  d u r i n g  t h e  f i r s t  Dass through t h e  l i v e r ,  
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About 7 % o f  D-PRX.HC1 i s  exc re ted  unchanged i n  48 hours;  

t h i s  leads t o  t h e  f a c t  t h a t  most o f  t h e  d rug  i s  e x c r e t e d  as meta- 
b o l i t e s  ( 7 ) .  Seven o t h e r  m e t a b o l i t e s  were determined i n  u r i n e  

which were i n  n e g l i g i b l e  amounts ( 9 ) .  I t  was shown t h a t  t he  un- 
changed d rug  i s  m a i n l y  e x c r e t e d  i n  t h e  f i r s t  0-6 hours,  w h i l e  t h e  

m e t a b o l i t e  i s  e x c r e t e d  i n  6-?.8 hours ( 1 ) .  

MATER I A L S 

D-PRXSHC1 w i t h  ~ 6 2  pm p a r t i c l e  s i z e  (El) ,  microcaosules p re -  

pared w i t h  t h i s  p a r t i c l e  s i z e  and w i t h  a c o r e - s h e l l  r a t i o  o f  1 : l  
(M1) and 1:2 (F2)  were f i l l e d  i n  h a r d  g e l a t i n  capsules (Elanco,  
S ize 0, Opaque w h i t e ) .  

The pH 7.8 phosphate b u f f e r  used i n  t h e  e x t r a c t i o n  of u r i n e  
was f r e s h l y  prepared f o r  each v o l u n t e e r  and 16 m q  o f  bromthymol 
b l u e  was added t o  400 m l  o f  t h e  b u f f e r  p r i o r  t o  use. 

METHOD 

The v o l u n t e e r s  s t a r t e d  f a s t i n g  12 hours b e f o r e  the  o r a l  ad- 

m i n i s t r a t i o n .  The capsules were admin i s te red  a long  w i t h  200 m l  of  
wa te r  t o  f i v e  h e a l t h y  peoDle. The food  i n t a k e  was Derm i t ted  a f t e r  
1 hour  f o l l o w i n g  a d m i n i s t r a t i o n .  T o t a l  u r i n e  was c o l l e c t e d  a t  0-2, 
2-4, 4-6, 6-8, 8-10, 10-12, 12-24, 24-36, and 36-t.8 hours.  Each 
v o l u n t e e r  r e c e i v e d  t h e  capsu le  a t  7:30 a.m. The capsules con ta ined  

65 mg D-PRX.HC1. 
A 10 m l  a l i q u o t  o f  t h e  u r i n e  c o l l e c t e d  a t  each t ime p e r i o d  

was p i p e t t e d  i n t o  a 250 m l - s e p a r a t i n g  f u n n e l  and a c i d i f i e d  w i t h  

t h e  a d d i t i o n  o f  4 draw o f  6 N HC1. I t was e x t r a c t e d  w i t h  50 m l  

ch lo ro fo rm.  The c h l o r o f o r m  e x t r a c t  was f i r s t  washed w i t h  25 m l  of 
0.1 N NaON and t h e n  w i t h  25 m l  o f  wa te r .  25 m l  o f  p l l  7.8 b u f f e r  

s o l u t i o n  was added. A f t e r  a g i t a t i o n  f o r  2-3 minutes,  t h e  y e l l o w  
ch lo ro fo rm l a y e r  was d r a i n e d  i n t o  a s e p a r a t i n g  funne l  c o n t a i n i n g  
10 m l  o f  0 .1  N NaOH. The absorbance o f  t h e  b l u e  aqueous l a y e r  was 

then determined a t  620 nm on a Schimadzu-UV-24.0 Graohicord.  
E x t r a c t i o n  was repea ted  t w i c e  f o r  each sample. 
I n  o r d e r  t o  a v o i d  t h e  i n t e r f e r e n c e  o f  o t h e r  substances p r e s e n t  

i n  u r i n e ,  b lank  va lues were determined f o r  each v o l u n t e e r  o r i o r  t o  
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25 50 75 I00 
Drug added ( V g I  

F I G U R E  1 

Standard Curve For D - P R X - H C 1  Added To Urine. ( r L =  0 . 9 3 5 )  

drug a d m i n i s t r a t i o n  and s u b t r a c t e d  from the va lues  o b t a i n e d  a f t e r  
dosage.  

Using the s t o c k  s o l u t i o n ,  10 ml o f  c o n t r o l  urine s o l u t i o n s  
c o n t a i n i n g  25,  50 ,  75 and 100 pg drug were p repa red  and t r e a t e d  i n  
a l i k e  manner. The s t a n d a r d  cu rve  ( F i g u r e  1 )  was drawn and used 
f o r  the q u a n t i t a t i o n  o f  drug i n  urine a f t e r  o r a l  a d m i n i s t r a t i o n .  

RESULTS A N D  DISCUSSION 
The ave rage  amount of t o t a l  D-PRX.HC1, i e  the unchanged drug 

and the m e t a b o l i t e s ,  e x c r e t e d  i n  urine w i t h i n  48 hours  a f t e r  the 
o r a l  a d m i n i s t r a t i o n  o f  65 mg of  D-PRX-t ic1  a s  powder drug and micro- 
c a p s u l e s  a r e  g iven  i n  Table  1 .  

The accumula t ive  D - P R X . H C 1  amount e x c r e t e d  i n  urine a f t e r  the 
dosage was p l o t t e d  versus time and i l l u s t r a t e d  i n  F igu re  2 .  

As i l l u s t r a t e d  i n  Figure 2 ,  the amount e x c r e t e d  a f t e r  the ad- 
m i n i s t r a t i o n  of  mic rocapsu le s  i s  lower than the amount e x c r e t e d  by 

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

6/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



TA
BL

E 
1 

M
ean

 
A

m
ou

nt
s 

O
f 

D-
PR

X-
HC

1 
E

xc
re

te
d 

In
 U

ri
ne

. 

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

6/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



I N  VIVO URINARY EXCRETION IN M A N  

23. 

22. 
21, 

299 

/ 
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FIGURE 2 
Mean Accumulat ive U r i n a r y  E x c r e t i o n  Of D-PRX-HC1 . 
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t h e  powder d rug .  Th is  proves t h a t  t h e  a b s o r p t i o n  f rom t h e  microcap- 

s u l e s  i s  s lower  than  D-PRX.HC1 powder. Since t h e  f i r s t  s tep  i n  t h e  

a b s o r p t i o n  o f  a d rug  i s  t he  r e l e a s e  f rom t h e  dosage form, and t h e  

r e l e a s e  o f  D-PRX-HC1 f rom t h e  microcapsules i s  slow, i t  can be Dre- 

d i c t e d  t h a t  t h e  a b s o r p t i o n  r a t e  w i l l  be low as w e l l .  

The e x c r e t i o n  r a t e  o f  D-PRX.HC1 f rom t h e  m ic rocapsu les  with a 

c o r e - s h e l l  r a t i o  o f  1:2,  i s  s lower  than those w i t h  a c o r e - s h e l l  

r a t i o  o f  1 : l  as seen i n  F i g u r e  2. 

To dec ide  on a c e r t a i n  c o r e - s h e l l  r a t i o  f o r  use i n  theu ra -  

p e u t i c s ,  an unencapsulated D-PRX.HC1 t o  p r o v i d e  the i n i t i a l  t heu ra -  

p e u t i c  b l o o d  l e v e l  should be determined and then  combined w i t h  t h e  

microcapsules.  The amount and t ime o f  abso rD t ion  shou ld  then  be 

determined. The capsules prepared serve as a p romis ing  f i r s t  s t e o  
i n  t h e  development o f  a c l i n i c a l l y  u s e f u l  sus ta ined - re lease  p r e -  

p a r a t i o n .  

capable o f  o r o v i d i n g  Drolonged e f f e c t i v e  i n  v i v o  r e l e a s e  o f  

D-PRX.HC1 can be prepared.  The capsules used so f a r  have de fec t -  

f i l l e d  coa t ings  and show i n  v i t r o  and i n  v i v o  r e l e a s e  more r a p i d l y  

than  p r e d i c t e d .  F u r t h e r  s tudy  has t o  be done f o r  improv ing  capsule 

qua1 i ty. 

I n  conc lus ion ,  t h i s  s tudy demonstrates t h a t  microcapsules 
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