
 

 

 

Progesterone permeation from a new transdermal therapeutic system
V. Aversa , S. Cella , P. Colombo, P. Santi

Department of Pharmacy , University of Parma, Parco Area delle  Scienze 27/A, 43100 Parm a, Ita ly

Purpose of the Work

The purpose of  this work was to ev aluate in v itro the transderm al deliv ery  of progesterone f rom  a 
new bioadh esiv e film  called Patch - non - Patch ® (PnP), in com parison with  Crinone 8 ® (Industria 

Farm aceutica Serono, Italy ), a comm ercial f orm ulation of  the drug .

PnP is a single lay er film  – bioadhesiv e only in the presence of water – thin transparent and 

m echanically resistant (1).   PnP f ilms were prepared by  m ixing a film -f orm ing poly m er (aqueous 
solution of  PVA), an adhesiv e ( aqueous solution of  PVP K90 and PEG 400) and a w/o isopropy l 

my ristate -based m icroem ulsion in which progesterone was solubilized . The m ixture was then 
spread on siliconized paper and ov en - dried at 80 °C f or 30 m inutes .

Results and Discussion

Table 1.   Drug loading of  the formulations  t ested   and  
relative amount of progesterone delivered after 24 hours

Methodology

HPLC Analysis o f Prog esteron e

Colum n Nov a -pak TM C18 (Waters)

Mobile phase : CH 3CN:H 2O (62:38 v/v )

F low rate: 1m l/m in

Uv detection: 241 nm

Permeatio n  Experimen ts

F ranz ty pe dif usion cells (0.63 cm 2)

Barrier : Rabbit ear skin

Receptor :  saline solution                                           

containing  0.4% of  HP -β -CD

Figure 1. Permeation profiles of progest erone from 
the films and from the commercial gel

49.43 ± 6.430.12PnP 2

23.96 ± 2.630.12PnP 1

25.10 ± 2.940.8Crinone ® 8
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Table 2. Composition of the films PnP 1 and PnP 2
( % w/w on dr y b asis )                          

Composition

PVA

Adhesiv e

Microemulsion

Progesterone*

PnP 1 PnP 2

42 15

30 40

26 43,5

2 1,5

* The total amount of progesterone added in the
preparation of the film PnP 1 exceeded the solubility of 

the  drug in the  ME,  leading    to  a supersatured   
system. Optical   microscopy examination in  the 

presence  of polarized light showed the presence   of   
several cr ystals  of  progesterone  in  PnP 1 (figure 2),  
while few cr ystals were obser ved in PnP 2 (figure 3).

The am ounts of  progesterone deliv ered f rom  PnP 1 and f rom  Crinone ® 8 were com parable af ter 24 hours , 
while PnP 2 showe d a higher perm eation prof ile . This behav iour probably depends on two f actors :

1. The higher content of m icroem ulsion in PnP 2, because isopropy l my ristate – the m ain com ponent of  
m icroem ulsion – is known to be a perm eation enhancer (2). 

2. The absence of cry stals in PnP 2, because precipitation of progesterone determ ines a reduction in the 
perm eation of  the drug across the skin .

Figure 2.  PnP 1 Figure 3.  PnP 2

Crystals of progesterone observed  in the films by 
optical microscopy in the presence of polarized light
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Conclusions
The bioadh esiv e film s proposed are prom ising therapeutic systems f or the transderm al 
deliv ery  of progesterone, able to com pete with a m arketed product . The presence of  a 

m icroem ulsion is a critical param eter of  the f orm ulation of  the f ilm, both f or the stabilization of  
the drug and f or the am ount of  progesterone deliv ered in v itro across the skin .
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