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CONCLUSIONS

For the release of Curcumin from SM, CTSM and HSM was characteristic an initial induction period, about

three hours, followed by constant release up to 100 hours. In the interval from 100 to 336 h, a flattening of the

release curve was observed and approximately 80% of Curcumin was released from all formulations. Also, was

noted that the release profile of the active was not significantly influenced by increasing the viscosity of the SM.

To evaluate the release kinetics, the experimental data was fitted to equations describing four

mathematical models. Calculating the adjusted correlation coefficients was concluded that the Higuchi model

best explains the Curcumin release profile,from all three systems.

For all three formulations, the amount of the permeated Curcumin increased in a time-dependent manner.

Value of permeated curcumin at 24 h was about three times higher than the amount of Curcumin retained in the

membrane. So, more drug is delivered transdermically than is expected to be retained in the skin.

MATERIALS & METHODS

An O/W microemulsion was used as precursor for the gel microemulsions. The simple microemulsion was prepared using Grapeseed oil as oily

phase, distilled water for the second phase and a surfactant mixture formed from Tween 80, Polyglyceryl-3-diisostearique and ethanol. By adding

separately sodium hyaluronate and chitosan to the SM, gel microemulsions were obtained. In vitro release experiment was performed to determine

the release behaviour of the curcumin from SM, CTSM and HSM. Regenerated cellulose dialysis membrane tubing with 12–14 kDa MWCO and

receptor medium consisting of a 1:1 (v/v) water/ethanol mixture were used. Percentage of cumulative drug release (Qt), was calculated using the

formula: CR% = the cumulative release amount of Curcumin/the total amount of Curcumin in the formulation x 100. To evaluate the release profile of

the Curcumin from the selected formulations, the experimental data were fitted to equations describing different release kinetics. Next mathematical

models were used: zero-order, first-order, Higuchi and Korsmeyer-Peppas.

In vitro permeation study for the curcumin encapsulated into SM, CTSM and HSM, was performed using a Strat-M® membrane and Franz cell.

Quantity of Curcumin retained in the model membrane and cumulative Curcumin permeation per unit of membrane surface area (Qt), the steady-

state permeation flux (Jss) and apparent permeability coefficients (Papp), were calculated.
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ABSTRACT
In recent decades, much effort has been made to design systems to ensure delivery and controlled release of active pharmaceutical ingredients

(API). Such delivery systems increase solubility, protect, improve bioavailability, decrease toxicity of the API and increase patient compliance.

Microemulsions are thermodynamically stable, transparent and formed spontaneously by mixing right quantities of water, oily phase and a mixture

of surfactants. Those delivery systems meet the above requirements. So, in the present study, a simple microemulsion (SM) and two gel

microemulsions were used as topical delivery systems for the Curcumin, lipophilic active ingredient with anti-oxidant, anti-inflammatory and anti-

bacterial properties. Using natural thickeners, the gel microemulsions with sodium hyaluronate (HSM) and chitosan (CTSM) were prepared. The aim

of this work was to investigate in vitro release and permeation of Curcumin encapsulated in the SM, HSM and CTSM. Also, for the release profile

mathematical models were applied, in order to establish the most appropriate equation that describes the release kinetic mechanism. High rates of

release and permeation were obtained by encapsulating Curcumin in microemulsion and gel microemulsion systems.

Figure 3. Curcumin release profile of SM 

microemulsion (red), 0.3 wt.% sodium hyaluronate

in SM (blue), 0.34 wt.% chitosan in SM (green).

Figure 4. The mathematical models 

applied to the Curcumin release profile

of SM (a), CTSM (b), and HSM (c) (blue).

Figure 1. In vitro permeation of 

Curcumin from SM, CTSM and HSM 

through the Strat-M® membrane.

Figure 2. Total Curcumin from SM, CTSM, 

HSM retained in the membrane after 24 h.
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