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ABSTRACT 

The  s o l u b i l i t y  c u r v e  of p r o g e s t e r o n e  i n  a q u e o u s  

p o l y e t h y l e n e  g l y c o l  (PEG) 400 a t  ambien t  room 

t e m p e r a t u r e  (-25OC) i s  b i m o d a l ,  a break o c c u r r i n g  

a t  approximately 60% w / w  PEG. 

I t  i s  s p e c u l a t e d  t h a t  the p r e s e n c e  o f  unbound 

w a t e r  i n  the  PEG 4 0 0 / w a t e r  sys t em d e p r e s s e s  t h e  

s o l u b i l i t y  o f  p r o g e s t e r o n e  i n  PEG 400 

d i spropor t i ona  t e l y  . 

INTRODUCTION 

P r o g e s t e r o n e  (pregn-4-ene-3,  zo -d ione )  i s  a 

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

a b o r t i o n .  I n  r e c e n t  y e a r s  i t  has  been  w i d e l y  

p r e s c r i b e d  i n  human m e d i c i n e  f o r  t he  t r e a t m e n t  o f  

p o s t - m e n o p a u s a l  syndrome. 

*Cor respondence  
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6 3 2  FULFORD , SLONEK, AND GROVES 

A t  p r e s e n t  no  commercial p r o d u c t  i s  a v a i l a b l e  

and  the d r u g  is  u s u a l l y  suppl ied  a s  e x t e m p o r a n e o u s l y  

p r e p a r e d  v a g i n a l  suppositories u s i n g  p o l y e t h y l e n e  

g l y c o l  or COCO b u t t e r  bases. Reports of  v a r i a b l e  

c 1 i n  i ca 1 r e s p o n s e  a re occ a s i ona  1 l y  e n c o u n t e r e d  

a l t h o u g h  these a r e  ma in ly  a n e c d o t a l .  However, a s  

pa r t  o f  a s y s t e m a t i c  i n v e s t i g a t i o n  o f  f a c t o r s  

p o s s i b l y  i n f l u e n c i n g  b i o a v a i l a b i  l i t y  t h e  s o l u b i l i t y  

o f  p r o g e s t e r o n e  i n  a l i q u i d  p o l y e t h y l e n e  g l y c o l  was 
measu red .  

MATERIALS ABJD METHODS 

P r o g e s t e r o n e  Sigma, S t .  L o u i s ,  Missouri ,  l o t  
number 13F-0838. 

P o l y e t h y l e n e  g l y c o l  (PEG) 400, Union C a r b i d e  

Carbowax 4001. L a b o r a t o r y  g r a d e ,  l o t  number 

764824,  d r i e d  o v e r  m o l e c u l a r  s i e v e .  

Water  g l a s s  d i s t i l l e d .  

S o l u t i o n s  o f  p r o g e s t e r o n e  were made by  weight 

i n  a q u e o u s  d i l u t i o n s  o f  PEG 400 a l so  prepared by 

weight.  

S o l u b i l i t y  Method. Excess  p r o g e s t e r o n e  was added  t o  

the appropriate s o l v e n t  s y s t e m  i n  g l a s s  t u b e s ,  

c o v e r e d  w i t h  aluminum f o i l  and capped  pr ior  t o  

s h a k i n g  f o r  2 4  h o u r s  a t  ambien t  room t e m p e r a t u r e  

(-25OC). 

to  p r e v e n t  a b s o r p t i o n  o f  p r o g e s t e r o n e ,  a s  r e p o r t e d  b y  

others 

C o n t a c t  wi th  p l a s t i c  s u r f a c e s  was a v o i d e d  

1 1 2 1 3  

The t u b e s  were c e n t r i f u g e d  and t h e  s u p e r n a t a n t  

l i q u i d  a n a l y z e d  by r e f e r e n c e  t o  s t a n d a r d  s o l u t i o n s  

u s i n g  a Cary  Model 118 spectrophotometer a t  246 nm. 
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SOLUBILITY OF PROGESTERONE IN AQUEOUS PEG 40C 6 3 3  

Each measurement  i s  the mean o f  d u p l i c a t e  

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

RESULTS 

The s o l u b i l i t y  c u r v e  i s  shown i n  F i g .  1 and i s  

c l e a r l y  b imoda l  w i t h  an i n t e r s e c t i o n  a t  a p p r o x i m a t e l y  

60% w / w  PEG 400. Assuming t w o  s o l u b i l i t y  c u r v e s ,  A 

and B ,  t h e  Yalkowsky' e q u a t i o n  parameters ( l o g  s = 

l og  sw + fC) a r e  SwA = 12.0  f A  = 0.056 and  

SWB = 0.70, fg = 0.10  where SwA and Sm a re  
the a p p r o p r i a t e  e s t i m a t e d  s o l u b i l i t i e s  i n  water a n d  

f A  and f the  c o r r e s p o n d i n g  c o s o l v e n t  

s o l u b i l i z i n g  f u n c t i o n s ,  w i t h  S b e i n g  the s o l u b i l i t y  

of p r o g e s t e r o n e  i n  Cq 100  g -' PEG 400 i n  water.  

B 

D I SCUSS I ON 
The e s t i m a t e d  water s o l u b i l i t y  SWA of 12 g 

-1 q is  i n  reasonable agreement with t h e  l i t e r a t u r e  

v a l u e  of 15.2 

par t  o f  the  c u r v e  i s  d u e  t o  s o l u b i l i t y  of 

p r o g e s t e r o n e  i n  water  c o n t a i n i n g  PEG 400. The 

i n f l e c t i o n  p o i n t  is  i n  close ag reemen t  w i t h  the 

r e g i o n  o f  the  water PEG 400 s y s t e m  where there  i s  n o  

l o n g e r  any f r e e  water , c o n f i r m e d  by others . 
The change  of  c o s o l v e n t  s o l u b i l i z i n g  f u n c t i o n  from 

0.06 t o  0.10 suggests  an a p p r e c i a b l y  h i g h e r  

s o l u b i l i t y  o f  p r o g e s t e r o n e  i n  PEG 400 that  is 
s u p p r e s s e d  b y  a d d i t i o n  of w a t e r .  A s  soon  a s  f r e e  

water appears i n  t he  s y s t e m  t h e  s o l u b i l i z i n g  c a p a c i t y  

is lowered even f u r t h e r .  

g mL-l '  ', s u g g e s t i n g  t h a t  t h e  f i r s t  /k 

3 5 

T r a n s f e r  o f  d r u g  from d e l i v e r y  s y s t e m  ( v a g i n a l  

suppos i to r i e s )  t o  t h e  p h y s i o l o g i c a l  a b s o r p t i o n  s i t e  
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FIGURE 1 

The solubility of progesterone in aqueous PEG 400 
solutions at ambient room temperature ( 25OC). 

Region A (0-60% PEG 400) 

In S = In 11.957 + 0.0565 C 
correlation = 0.997 

Region B (60-100% PEG 400) 

In S = In 0.704 + 0.1043 C 
correlation = 0.997 

where 

S = solubility of progesterone in Cg/100 g PEG 400 in 
water 

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.



SOLUBILITY OF PROGESTERONE IN AQUEOUS PEG 400 635 

i n  t h e  v a g i n a  w i l l  be a f u n c t i o n  of t h e  s o l u b i l i t y  

g r a d i e n t  b e t w e e n  water, aqueous  PEG a n d  PEG a l o n e .  

T h i s  p r e s e n t  i n v e s t i g a t i o n  migh t  i n d i c a t e  t h a t  

e n h a n c e d  b i o a v a i l a b i l i t y  c o u l d  be a n t i c i p a t e d  f rom 

p o l y e t h y l e n e  g lyco l  bases when compared  t o  

o l e a g i n e o u s  bases. T h i s  r e q u i r e s  f u r t h e r  

i n v e s t i g a t i o n .  
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