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ABSTRACT 

The solubility and permeation of hydrophilic drugs across skin barrier 

system are the limiting steps for any topical drug delivery system. 

Although several approaches have been investigated by the researchers 

for the development of an efficient drug delivery system but all have 

their own limitations. Several novel approaches are taken into 

consideration and reverse micelles based Lecithin organogels are one 

of them. The reverse micelles have inner hydrophilic core and outer 

hydrophobic core. The hydrophilic drug can be easily incorporated 

within inner core. The reverse micelles based Lecithin organogels has 

shown high efficient in drug permeation through skin. They can be 

formulated by either of two methods. Method 1 includes the addition of lecithin, isopropyl 

Myristate and water [RMS-1] whereas Method 2 involves the addition sodium bis (2-

ethylhexyl) sulfo-succinate, isooctane, and water [RMS-2]. The reverse micelles formation 

change the polarity of water allows the solubilization of hydrophilic drug. These reverse 

micelles are then used for the formation of Lecithin organogels by addition of any gelation 

agent or by adjusting the water ratio. These systems are evaluated for physical properties, 

drug content, toxicology, in vitro and in vivo transdermal permeation.  

 

KEYWORDS: Lecithin, Organogels, Reverse micelles, topical route, transdermal, 
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INTRODUCTION 

The reverse micelles are self aggregated molecules which are formed in the presence of any 

non-polar solvent.
[1]

 In reverse micelles, the surfactant polar head is directed inwards to form 

hydrophilic core and solubilise hydrophilic drugs and can solubilise water whereas the 

lipophilic part of the surfactant is exposed to outer portion of micelle and protect the inner 
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core from external environment.
[2]

 The reverse micellar system has a tendency to deliver 

hydrophilic or less skin permeable drugs across the skin barrier system.
[3]

 The properties of 

water molecules present in reverse micelles differ from that of bulk water. Reverse micelles 

have nano-sized 1-10 nm water droplets that are obtained by addition of surfactant in organic 

solvent.
[4]

 The reverse micellar system is cost-effective, non-toxic, and controlled drug 

release efficient.
[5]

 These advantages of reverse micelles have made it useful for applications 

in pharmaceutical industries. The reverse micellar solution cannot be used as such for the 

topical or transdermal route and hence reverse micellar system are added with gelating agent 

or excess amount of water in order to obtain an organogel or Reverse Micelle based Lecithin 

Organogel.
[6]

 Organogel are solid, visco-elastic systems that are non-crystalline, 

thermostable, thermo-reversible.
[7]

 These organogels can be easily applied onto skin, have 

patient compliance and compatibility with skin.
[8]

  

 

Lecithin is a natural product extracted mainly from egg yolk and also from plants and animal 

tissues.
[9]

 Lecithin is a phospholipid that was designed by Scartazzini and Luisi in 1988 

specifically for organogels.
[10]

 Natural Lecithin contains more than 95% of phosphotidyl 

content. The Lecithin has a unique property of procuring gel structure in presence of any 

organic or non-polar solvent and has unsaturated chemicals within. Because of this property a 

lot of research has been conducted on lecithin based organogels. The lecithin-based 

organogels have been found to be viscoelastic, thermodynamically stable, thermoreversible 

(solto-gel transition temperature at 40
◦
C), transparent, biocompatible and non-irritant.

[11,12]
 

The organogels prepared using lecithin has been found to have an isotropic structure. This 

unique property was only found in natural lecithin whereas synthetic and soy lecithin failed to 

show the property of gelling. The natural lecithin should be pure molecule and presence of 

even small amount of guest molecules can lead to destruction or failure of organogels 

formation. The hydration ratio (molar ratio of water to lecithin) in lecithin organogels may 

vary from 1 to 12.
[13]

 The lecithin organogels have unique properties along with unique 

chemical structure. The lecithin based organogels are generally formed by entanglement of 

fluid-fiber reverse micellar tubular structures and consist of 3 main components i.e., a non-

polar solvent, an aqueous phase and a surfactant (Lecithin).
[11]

  

 

The other most commonly used surfactants which have been studied in this respect are 

sodium bis (2-ethylhexyl) sulfosuccinate (AOT), Tweens 1, Spans 1, poly (ethylene oxide), 

alkyl trimethyl ammonium halides e.g. CTAB and phospholipids e.g. phosphotidyl choline. 
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The organic solvents used as dispersing media include n-octane, iso-octane, heptane, 

cyclohexane, benzene and chloroform.
[14]

 In the present study, the literature review was 

conducted to determine the most suitable method for preparation of reverse micelles 

consisting of surfactant, an organic solvent and water. The most commonly used surfactant 

for the preparation of reverse micelles based Lecithin organogels is Lecithin because of its 

amphiphilic character. On a further note, combination of lecithin and iso-propyl myristate is 

bio-compatible and hence can be helpful for topical and transdermal delivery of drugs for 

treatment of skin disorders. 

 

Preparation of Reverse micelles 

The most suitable method for the formulation of reverse micelles based organogels is 

addition of lecithin, isopropyl Myristate and water. Before formulation, the critical micelle 

concentration is determined for finding the optimum concentration of surfactant at which 

micelles start forming.  

 

Determination of Critical Micelle concentration (CMC): The CMC is determined using 

the Abbe Refractometer. Different concentration of lecithin solution was observed for 

refractive index in Abbe Refractometer. The point at which there is sharp change in refractive 

index is considered as CMC. This amount of lecithin is used for preparation of reverse 

micelles.
[1]

 

 

Preparation of drug loaded reverse micelles: Drug loaded reverse micelles are prepared in 

different batches by measuring different quantities of lecithin and dissolving it in optimum 

quantity of isopropyl Myristate with continuous stirring at 80
o
C for about 60 minutes using 

measuring stirrer.
[2]

 Measured quantity of distilled water is then added to above solution with 

constant stirring to obtain stable reverse micelles. The hydrophilic drug is also added to 

above prepared micellar solution by firstly dissolving the drug in water. The solution is 

further stirred for atleast 120 minutes for obtaining optimum solubilization of drug in 

micellar solution.
[15,16]

 

 

Characterization of drug loaded reverse micelles 

Particle size determination and polydispersity index: The particle size and polydispersity 

index is measured by Zetasizer at 25°C. The samples from different batches are placed in neat 

and clean cuvette of polystyrene and the readings are determined at a fixed angle.
[17,18]
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Drug encapsulation efficiency: The drug loaded reverse micelles are also determined for the 

drug encapsulation efficiency using ultra-centrifugation technique. About 1ml of formulation 

is centrifuged at a speed of 13,000rpm for 10 min at controlled temperature. The supernatant 

liquid is collected from the above solution using micropipette and analyzed at particular 

wavelength by UV spectrophotometer.
[17,18,19]

 The percentage of the encapsulated drug was 

calculated using the formula: 

 

 

Preparation of Reverse micelles based Organogels 

The reverse micelle based organogels are prepared by mixing oil phase i.e., drug loaded 

reverse micelles and aqueous phase in the ratio of 30:70 w/v. The aqueous phase used in 

formulation is water for Lecithin organogels and for Pluronic Lecithin organogels pluronic F 

127 and cold water is used. The oil and aqueous phase is constantly mixed using magnetic 

stirrer to obtain Reverse micelles based Organogels.
[1,2]

 

 

Characterization of Reverse micelles based Organogels 

Macroscopic examination: The physical appearance of the PLO are checked and compared 

visually for their colour, homogeneity, consistency and by physical examination.
[20]

 

 

Determination of pH: The pH values of PLO gel formulations are determined by using 

digital pH meter. Gel (1 g) is dissolved in 100 ml distilled water and stored for 2 h. The 

measurement of pH of formulation is done in triplicate and average values are calculated. 

Since the formulation is topical formulation to be applied to the skin, therefore, pH 

measurement is essential to ensure non-irritating nature of the formulation.
[21,22]

 

 

Gel Transition Temperature: PLO is filled in transparent vial containing a magnetic bar 

and placed in water bath and stirred continuously at 60 rpm. At the point of gelation, the 

magnetic bar stops and the temperature of gelation is measured.
[23]

 

 

Water Content: The water content of the gel is determined by weighing the gel before and 

after evaporation. The difference is measured and the water content is calculated. The gel 

stability gets affected if the water content is not maintained. Another approach is Near-

infrared (NIR) spectroscopy.
[24,25]
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Determination of Viscosity: Brookfield digital viscometer is used to measure the viscosity 

(in cps) of the prepared PLO formulation. The spindle (T-D) is rotated at 6 rpm. The viscosity 

of formulations is more correct which is near to 100% torque. Samples are measured at 30 ± 

10
0
C. Reading is detected 30 sec after measurement is made, when the level is stabilized.

[26]
 

 

Determination of Drug content: 1g formulation is taken in a 50 mL volumetric flask and 

made up to volume with desired solvent. The solution is filtered through Whatman filter 

paper and 0.1 mL of the filtrate is pipetted out and diluted to 10 mL with hexane. The content 

of active constituents is estimated spectrophotometrically by using standard curve.
[27]

 

 

Determination of spreadability: Spreading coefficient is determined by apparatus which 

consist of a wooden block that is attached to a pulley at one end. Spreading coefficient is 

measured on the basis of ‘Slip’ and ‘Drag’ characteristics of gels. A ground glass slide is 

fixed on the wooden block. An excess of PLO (about 2 g) under study is placed on this 

ground slide. The preparation is then sandwiched between this slide and second glass slide 

having same dimension as that of the fixed ground slide. The second glass slide is provided 

with the hook. A weight of 500 mg is placed on the top of the two slides for 5 min to expel 

air and to provide a uniform film of the gel between the two slides. Measured quantity of 

weight is placed in the pan attached to the pulley with the help of hook. Time in seconds 

taken by two slides to slip off from gel and placed in between the slides under the direction of 

certain load is to be measured. Lesser the time taken for separation of two slides, better the 

spreadability.
[28]

 It is calculated by using the formula: 

S= M.L/ T, 

 

Where, M= weight placed on upper slide (20 g), L= Length of upper slide (7.5 cm), T= time 

taken to separate the slide (in sec) 

 

In vitro permeation test: The in vitro permeation tests are performed using Franz diffusion 

cell. The diffusional area of the cell is 1.75 cm
2
 and the receptor compartment had a capacity 

of approximately 10.5 ml. The membrane is cut to a diameter of 25 mm and saturated for 30 

minutes in receptor medium (phosphate buffer pH 7.4) before starting the experiment. The 

cell is filled with degassed receptor medium and the membrane is placed in the top of the 

receptor compartment and checked for air bubbles. An aliquot of the sample is measured with 

the aid of a syringe and then placed in the cavity of a dosage wafer (donor compartment), on 

top of the membrane. The amount applied is around 50 mg of PLO. With a spatula, PLO is 
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spread uniformly filling the donor compartment. A glass disk is carefully placed on the 

sample to occlude it, and an aligner cap is then used to centralize the assembly, which is held 

together by a clamp. The receptor medium is maintained at 37 ± 2°C under constant stirring. 

To characterize the drug release, 1ml samples are collected after 1, 2, 3, 4, 5, 6 and 7 hrs. 

After sampling, the volume collected is replaced with fresh receptor medium. The amount of 

drug is assayed by UV analysis.
[29]

 

 

Stability Studies: Stability study of the formulation is conducted at different temperature 

conditions according to ICH guidelines at 25
o 

C ± 2
o
C / 60 % ± 5% RH for real and 40

o 
C ± 

2
o 

C / 75 % ± 5% RH for accelerated stability studies as per ICH guidelines for a period of 3 

months. Samples were withdrawn at 1 month time intervals and evaluated for physical 

appearance, pH and rheological properties.
[30]
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