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The aim of this research was to study the effect of 

different amounts of hydroxypropylmethylcellulose 

(HPMC) on the mometasone furoate (MF) release 

rates from gels for topical administration through 

silicone membranes.

Solubility studies:

Vehicles with different amounts of hydroxypropylmethylcellulose (HPMC) were prepared. Mometasone 

furoate was added sequentially to vehicles containing different percentage of HPMC (0; 0.1; 0.25; 0.5; 

1.0 and 1.5%) until saturation. That saturation was achieved when excess solid persisted for more than 

24 h with constant shaking at 32°C. After ensuring that the saturation was achieved, the solutions were 

centrifuged and the supernatant solution diluted and assayed using HPLC.

Gels Processing:

Three formulations of mometasone furoate were prepared with:

A - 0.25% HPMC and 0.1% MF;

B - 1.5% HPMC and 0.1%MF;

C - 1.5% HPMC and 0.2% MF;

in water,  isopropylic alcohol and propylenoglycol USP (40:40:20).

In vitro studies:

In vitro permeation profiles were determined using vertical Franz diffusion cell apparatus through silicone 

membranes  with a diffusion area of 1cm2. A receptor phase of water/ethanol (1:1) was used. 200 mg of 

each formulations was applied to the donor compartment. At pre-determined time, several samples of  

0.2 ml were collected and the same volume replaced with fresh solution. Repeated measures design 

using six replicated cells for each formulation was used. The  concentration of mometasone furoate in 

the receptor phase was analysed by HPLC using an UV detector (λ=248nm). Data was expressed in 

percentage of the cumulative amount of mometasone furoate permeated.

Microscopy:

At the end of permeation studies, the remaining gels in donor compartment were observed using a 

Olympus C40 microscope at a magnification of 100 x.

In dermatological inflammatory diseases 

such as atopic dermatitis, psoriasis and 

seborrhoeic dermatitis, the skin becomes 

extremely itchy and inflamed, causing redness, 

swelling, cracking, weeping, crusting, and 

scaling and often affect the scalp and the 

eyebrows. Although many dosage forms are 

available, these anatomic regions are 

particularly critical for application of topical 

formulations, because of the presence of hair. 

Lotions are therefore, the recommended type 

of pharmaceutical dosage form. The presence 

of hair may limit the application and thus, the 

compliance acceptability of the formulation. 

Because of its low viscosity, lotion application 

is unpleasant and even dangerous, if the 

proximity with the eyes is considered. Hence, 

gels for their consistency and adhesiveness

are a feasible alternative in this situation.
Mometasone furoate is an anti-inflammatory 

and anti-pruritic corticosteroid that almost does 

not cause skin atrophy and neither other side 

effects. Therefore, it is a very useful molecule 

in the atopic dermatitis treatment.

Solubility studies

Solubility studies showed that the solubility of 

mometasone furoate increased with increasing 

the percentage of polymer (HPMC) (fig.1). 

The solubility of MF was affected by the 

percentage of polymer. However, the similar 

fluxes obtained from the different vehicles 

indicate that the presence of HPMC did not 

significantly influence the flux of mometasone 

furoate. The factors that influence the fluxes 

could be viscosity of the gels and crystallization 

of MF. 
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In vitro studies

The results obtained (Fig. 2) showed that the flux through 

silicone membranes was similar for both gels. These 

results suggest that the mometasone furoate release did 

not depend on the HPMC concentration. However, if 

thermodynamic activity is considered, different fluxs were 

expected.

During the preparation of the formulations it was seen 

that the gels with high polymer concentration were very 

viscous and more difficult to handle than the others 

containing lower concentration. It is possible that the 

viscosity of the gel slows the diffusion of the drug to the 

membrane interface.

The evaporation of volatile solvents during permeation 

studies or that the crystallisation of mometasone furoate 

in the donor compartment may decrease the driving force 

for diffusion. 
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Fig. 1 :Solubility of mometasone furoate in different % HPMC

Fig. 2 : Amount of mometasone furoate permeated from different gels.

Fig. 3 : Crystals of mometasone furoate in each formulation. A – gel with 

0.25% HPMC and 0.1%MF; B – gel with 1.5% HPMC and 0.1%MF; C – gel 
with 1.5% HPMC and 0.2%MF.
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Microscopy

In the gels with 1.5% of HPMC, crystallisation of 

mometasone furoate was observed in the donor 

compartment but no crystals were observed for the 

0.25% HPMC gel (Fig.3). Once crystallisation occurs, the 

chemical potential and hence the flux is reduced. 
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