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ABSTRACT –  
Ethosomes are specially tailored vesicular vehicle 

able to efficiently deliver various molecules. 

Ethosomes are ethanolic liposomes that contain high 

amount of ethanol. Ellagic acid is a polyphenol 

found in numerous fruits and vegetable known for 

its effect as antioxidant and anti-inflammatory. It 

also boosts collagen and give skin brightening 

effect. It has significant therapeutic potential 

therefore ellagic acid loaded ethosomal gel is 

designed to get improved penetration and enhanced 

drug delivery through topical route. Organoleptic 

properties demonstrated that the ellagic acid drug 

appeared like cream-colored, yellowish, or light 

beige crystalline powder. The melting point was 

assessed to be 350.330C±0.58-3590C±1.0. Ellagic 

acid displayed maximum solubility in ethanol and 

least solubility in water. The value of the partition 

coefficient of ellagic acid was observed to be 1.57± 

0.380 close to the literature value 1.59. The 

ethosome systems investigated here were composed 

of 2–5% soy lecithin, 20–50% ethanol, drug and 

water 100% w/v. In the current investigation, the pH 

of all formulations was observed to be in a range of 

5.24±0.04 to 5.65±0.17. The percentage drug 

entrapment of the prepared ellagic acid loaded 

ethosomes formulation was found to be in a range of 

31.19±0.98% to 81.36±0.42%. Among all prepared 

formulation E7 was selected for further 

characterization. The vesicle size characterization of 

the formulation E7 confirmed the vesicle size 

96.4nm with the PDI 0.123 indicating the uniform 

distribution of the vesicles in the ethosome 

dispersion.  
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topical drug delivery 

 

I. Introduction 
Ethosomes are specially tailored vesicular 

vehicle able to efficiently deliver various molecules 

with different physicochemical properties into deep 

skin layers. Ethosomes are ethanolic liposomes that 

contain high amount of ethanol. Ethosomes are non-

invasive delivery vehicles that allow drugs to reach 

the bloodstream or penetrate deep into the skin's 

layers.[1]. They are soft and flexible nano vesicles. 

Because of their unique structure, they can pass 

through the skin's natural barrier and distribute 

medications through its layers.[2] Size of vesicles 

varies from 10 nanometers to microns.[3] Deeper 

distribution and penetration in the lipid bilayers of 

the skin have been attributed to the synergistic 

effects of the phospholipids and high ethanol 

concentration in formulations. It disrupts the 

structure of the lipid bilayer in the skin since it is 

non-invasive. Drug release may occur at different 

stages along the penetration pathway as a result of 

the fusion of the ethosomes system with the 

epidermal lipids.[4] Delivery of medications 

through Ethosomes can be modified not only for 

better skin permeation but localizes the drug at the 

site of action which enables drugs to reach the deep 

skin layers. A wide range of molecules, including 

hydrophilic, lipophilic, and amphiphilic ones, can be 

effectively entrapped in ethosomes. Due to factors 

such as the solubility of many drugs in ethanol, 

large drug loading in ethosomes is possible. A high 

ethanol concentration boosts their flexibility and 

penetrating capability by increasing thermodynamic 

activity from ethanol evaporation and improving 

penetration by lowering the stratum corneum's 

barrier property. In addition, by protecting the drug 

from the immune system and other removal 

mechanisms, vesicles could give long-term control 

over the drug's release rate, allowing it to release 

exactly the proper quantity of medicine while 

keeping that concentration for prolonged time.[5] 

 

There are numerous applications for 

ethosomes in drug delivery. Their primary purpose 

is to substitute for liposomes. Adopting the 

transdermal route for medication administration is 

primarily preferred. Drugs that are hydrophilic or 

lipophilic can be delivered through the skin by 

ethosomes. Ethosomal carriers utilize similar 

medications. 

● Delivery of Problematic Drug Molecules  

● Cosmeceutical Applications of ethosomes 
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● Delivery of Anti-Viral drugs 

● Treatment of Parkinsonian Syndrome 

● Delivery of Antibiotics 

● Improved Anti-Inflammatory Activity 

● Transdermal delivery of Insulin 

● Transdermal delivery of Hormonal agents 

● Improved Pharmacokinetic release profile 

● Improved Skin retention of Minoxidil 

● Improved permeation activity 

● Ethosomes have shown promise as transdermal 

dosage forms for migraine prophylaxis, and 

their capacity to deliver compounds to cultured 

cells has been studied.  

● Topical Delivery of DNA 

 

Ellagic acid is a polyphenol found in numerous 

fruits and vegetables. It is the dilactone of 

hexahydroxydiphenic acid [6-8]. 

EA has the properties of an amphiphilic molecule. 

The hydrophilic part of the EA molecule plays an 

important role in its biological activity due to the 

presence of both hydrogen bonding acceptor 

(lactone) and donor (–OH) sites  

In plant cells, EA is contained in free and covalently 

bound forms, including EA glycosides and 

ellagitannins, each having different chemical 

reactivity, solubility, and bioavailability. EA 

glycosides contain sugar residues such as glucose, 

arabinose, xylose, or rhamnose. Both ellagitannins 

and EA glycosides are hydrolysable compounds and 

can release EA upon hydrolysis both in plants and in 

the gastrointestinal tract of humans and herbivore 

animals [10]. 

Ellagic acid offers a variety of skin-benefiting 

properties, the most significant of which are 

antioxidant and anti-inflammatory. Skin Lightening 

and Brightening and collagen production properties 

are also seen. 

 

Lecithins have emulsification and lubricant 

properties, and are a surfactant. They can be 

completely metabolized (see inositol) by humans, so 

are well tolerated by humans and nontoxic when 

ingested; some other emulsifiers can only be 

excreted via the kidneys. 

An emulsifier is a substance with a hydrophobic and 

a hydrophilic part which has the capacity to form 

W/O or O/W emulsions by reduction of interfacial 

tension. Food products consist not only of water and 

oil but also of proteins, carbohydrates, and other 

components. Therefore, the term "emulsifier" is to 

be understood in a much wider sense as surface 

active agent. Some applications of the "emulsifier" 

lecithin are viscosity reduction in chocolate, 

antispattering in margarine, protein interaction in 

baked products, starch complexing effect in baked 

products, emulsifier and stabilizer in calf milk 

replacer, retardation of fat crystallization in 

chocolate, and dispersing effect in instant 

drinks.[12] 

 

II. Material and methods 
2.1 materials  

Ellagic acid was obtained from A M Nutratech 

Private Limited and excipients Ethanol was obtained 

from Chamgshu Yangyuan Chemical, China, Soya 

lecithin from Alenti Chemicals LLP,  Methanol 

from Merck Ltd. Carbopol 940  from RP chemicals,  

n-Octanol from S.D. Fine chemicals Ltd and  

Dichloromethane was obtained from Loba Chemie, 

Mumbai. 

 

III. Experimental work 
3.1 Preformulation studies 

3.1.1 Melting point 

This determination was made using the capillary 

fusion method and a digital capillary melting point 

device from Cambell Electronics in Bombay. The 

experiment was performed in triplicate. The 

temperature at which starts to melt was noted with 

the help of thermometer compared with earlier 

reported value [13-15]. 

 

3.1.2 Solubility 

5 mL of each solvent and almost 100 mg of drug 

(extra material) were put to a glass culture tube. 

After that, the combinations were shaken in a water 

bath for 24 hours. Sample temperatures were 

25.0±0.1 °C. At least three trials were performed in 

each solubility experiment [13-15]. 

 

3.1.3 Partition coefficient studies 

An excess amount of drug was added into the glass 

tube containing 4ml of the mixture of n-octanol and 

water in the glass culture tube received close to 100 

mg of the drug (excess substance). After that, the 

combinations were shaken in a water bath for 24 

hours. Sample temperatures were 25.0 0.1 °C. Drug 

concentration in octanol to drug concentration in 

water was used to calculate the partition coefficient, 

and the results were given as log P [13-15]. 

 

                             Log  

p =
𝑐𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑑𝑟𝑢𝑔 𝑖𝑛 𝑛𝑜𝑛 𝑎𝑞𝑢𝑒𝑜𝑢𝑠 𝑝ℎ𝑎𝑠𝑒

𝑐𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑑𝑟𝑢𝑔 𝑖𝑛 𝑎𝑞𝑢𝑒𝑜𝑢𝑠 𝑝ℎ𝑎𝑠𝑒
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3.1.4 Determination of absorption maxima 

(λmax) of drug by UV 

Spectrophotometer 

Preparation of standard plot  

10 mg of the medication were dissolved in 100 ml 

of methanol in a volumetric flask, and a stock 

solution containing 100µg/ml was created. 

Appropriate dilutions 1ml, 2ml, 3ml, 4ml, 5ml, 6ml, 

7ml, 8ml, 9ml, and 1ml were withdraw from 

standard stock solution and transferred to the 10ml 

volumetric flask. The methanol solvent was added 

upto the mark of the flaks results in series of 

working standard solution of concentration 10-100 

µg/ml. All sample solutions were made in triplicate 

using stock, and a UV-visible spectrophotometer 

was used to measure absorbance at 255 nm 

wavelength against the solvent methanol as a blank. 

The calibration curve was drawn by plotting the 

absorbances versus concentration [13-15]. 

 

3.1.5 FT-IR Analysis 

FT-IR Spectroscopy of the final, improved 

formulation of the pure medication ellagic acid was 

carried out using KBr pellets. Different peaks in the 

FT-IR spectrum were interpreted to identify various 

groups in the pure drug's optimized formulation. 

[13-15]. 

 

3.2 Preparation of ellagic acid loaded Ethosome 

The ethosome systems investigated here were 

composed of 2–5% soy lecithin, 20–50% ethanol, 

drug and water 100% w/v. Soy lecithin and drug 

were dissolved in ethanol. Double distilled water 

was added slowly in a fine stream with constant 

mixing at 700 rpm, in a well-sealed container 

specially designed for this preparation. Mixing was 

continued for an additional 5 min. The system was 

kept at 30ᵒC throughout the preparation and was 

then left to cool at room temperature [13]. 

Table 1: Composition of ellagic acid loaded ethosome 

S.No. Formulation code Amount of 

ellagic acid 

(%w/v) 

Amount of the soy 

lecithin (%w/v) 

Amount of the 

ethanol (%w/v) 

1 E1 0.5 2 20 

2 E2 0.5 3 20 

3 E3 0.5 4 20 

4 E4 0.5 5 20 

5 E5 0.5 4 10 

6 E6 0.5 4 30 

7 E7 0.5 8 40 

8 E8 0.5 8 50 

 

3.3 Characterization of ellagic acid loaded 

ethosome 

3.3.1 Physical appearance  

All the formulation was visually observed to detect 

the presence of aggregation, drug particle, or phase 

separation.  

 

3.3.2 pH 

pH of all prepared ethosome formulations was 

determined using the Digital pH meter. [13].  

 

3.3.3 Percentage Drug entrapment 

The measured 1 ml of the formulation was 

transferred into the 2 ml centrifugal tube. The 

centrifugal tube containing the formulation was 

centrifuged at 18000 at 4°C for 1 h using a 

centrifuge. The supernatant was diluted with the 

methanol and transferred to a UV cuvette. The 

solution containing the UV cuvette was transferred 

to the UV spectrophotometer.  The sample was 

scanned at a absorption maxima of 255nm [13-15].. 

The percentage of drug entrapment of ellagic acid 

was determined using the following equation: 

 

𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 𝑑𝑟𝑢𝑔 𝑒𝑛𝑡𝑟𝑎𝑝𝑚𝑒𝑛𝑡 =
𝐼𝑛𝑖𝑡𝑖𝑎𝑙 𝑎𝑚𝑜𝑢𝑛𝑡 𝑜𝑓 𝑑𝑟𝑢𝑔 − 𝐴𝑚𝑜𝑢𝑛𝑡 𝑜𝑓 𝑑𝑟𝑢𝑔 𝑖𝑛 𝑠𝑢𝑝𝑒𝑟𝑛𝑎𝑡𝑒𝑛𝑡

𝐼𝑛𝑖𝑡𝑖𝑎𝑙 𝑚𝑎𝑜𝑢𝑛𝑡 𝑜𝑓 𝑑𝑟𝑢𝑔
× 100 
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3.3.4 Vesicle size, PDI and Zeta potential 

The particle size distribution and surface charge in 

the form of the zeta potential of the final selected 

formulation was determined using the Malvern 

Zetasizer (Nano ZS) manufactured by Malvern 

Instruments, Malvern, UK. [13].  

 

3.4 Preparation of the ellagic acid loaded 

ethosome gel 

The ellagic acid loaded ethosome liquid dispersion 

was transformed into gel form using the gelling 

agent Carbopol 940. A weighed amount of the 

carbopol 940 was sprinkled into the 50ml beaker 

containing 10ml of the ellagic acid loaded ethosome 

dispersion and kept overnight to swell the gelling 

agent. A weighed amount propyl paraben 0.05%w/w 

as preservative were added under continuous string 

till the homogenous dispersion was obtained.  The 

dispersion was neutralized up to pH 6.8 using the 

1N NaOH solution till a translucent, homogenous 

gel was formed [14].  

 

Table 2: Composition of different ellagic acid loaded ethosome gel formulations 

S.no. Formulation 

code 

Volume of Ellagic acid ethosome 

(ml) 

Amount of Carbopol 940 

(%w/w) 

1 G1 10 0.5 

2 G2 10 1 

3 G3 10 1.5 

 

3.5 Evaluation of ellagic acid loaded 

ethosome gel 

 

3.5.1 Visual appearance 

A certain amount of ellagic acid containing 

ethosome gel was kept over the watch glass and 

observed for any precipitation of drug, clumps and 

particles [14].  

 

3.5.2 Measurement of pH 

The pH of the all tested formulation was assessed 

using the digital pH meter. The activity was 

performed in triplicate manner [15].  

 

3.5.3 Drug content  

The amount of ellagic acid in the ethosome gel was 

determined by extracting the ellagic acid drug from 

the gel.  1gm of formulation was added in the 100ml 

volumetric flask containing 50ml of methanol under 

continuous shaking to form uniform dispersion and 

volume make up to the 100ml. The mixture was 

vortexed and sonicated for the 30min. to solubilize 

the content of the gel and centrifuge the solution at 

10000rpm for 30 minutes to settle the unsolubilized 

content. The supernatant was diluted with the 

methanol and transferred to a UV cuvette. The 

solution containing the UV cuvette was transferred 

to the UV spectrophotometer. The sample was 

scanned at the absorption maxima of 255nm [15]. 

The percentage drug content of ellagic acid was 

determined using the following equation: 

 

𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 𝑑𝑟𝑢𝑔 𝑐𝑜𝑛𝑡𝑒𝑛𝑡 =
𝐴𝑐𝑡𝑢𝑎𝑙 𝑎𝑚𝑜𝑢𝑛𝑡 𝑜𝑓 𝑒𝑙𝑙𝑎𝑔𝑖𝑐 𝑎𝑐𝑖𝑑

𝑇ℎ𝑒𝑜𝑟𝑖𝑡𝑖𝑐𝑎𝑙 𝑎𝑚𝑜𝑢𝑛𝑡 𝑜𝑓 𝑒𝑙𝑙𝑎𝑔𝑖𝑐 𝑎𝑐𝑖𝑑
× 100 

 

3.5.4 Viscosity study 

The viscosity of all tested gel was determined using 

the Brookfield viscometer at room temperature.[13].  

 

3.5.5 In- vitro drug release  

The in-vitro drug release study was conducted to 

assess the release of the profile of the ellagic acid 

drug from the control gel formulation and ethosome 

gel formulation G2 through the synthetic membrane 

using Franz diffusion apparatus. The study was 

performed at 37°C, 75rpm, and for 24hr. The 

receptor chamber of the Franz diffusion apparatus 

was filled with 30ml of the phosphate buffer pH 6.8. 

The dialysis membrane was sandwiched between 

the acceptor chamber and donor chambers of the 

Franz diffusion apparatus using the clamps. The 

weighed amount 1gm of formulation and control gel 

formulation was added in the donor chamber of the 

Franz diffusion apparatus separately. The assembly 

was initiated and 1ml sample was withdrawn at 

different time intervals like 0.5hr, 1hr, 2hr, 4hr, 6hr, 

8hr, 10hr, 12hr, and 24hr. The withdrawn samples 

were diluted with the methanol and transferred to a 

UV cuvette. The solution containing the UV cuvette 

was transferred in the UV spectrophotometer.  

Sample was scanned at the absorption maxima of 

255nm [12-13].  

 

IV. Result and Discussion 
4.1 Preformulation studies 
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4.1.1 Organoleptic properties 

Organoleptic properties like color, odor, and taste 

evaluation demonstrated that the ellagic acid drug 

appeared like cream-colored, yellowish, or light 

beige crystalline powder. 

 

4.1.2 Melting point 

The experimental value of ellagic acid was assessed 

to be 350.330C±0.58-3590C±1.0 observed to be very 

close to the value 350-3600C indicated in the 

literature. 

 

4.1.3 Standard Calibration curve of 

ellagic acid in Methanol 

A standard calibration curve of ellagic acid was 

prepared in a concentration range of 10-100µg/ml at 

255nm absorption maxima using the UV 

spectrophotometer. The linearity curve was drawn 

between concentration and absorbance as shown in 

Table 3. The Linearity curve equation and 

regression coefficient value were found to be y = 

0.0097x - 0.0065and R2 value 0.999. The value of 

the regression coefficient indicated good linearity. 

 

Table 3: Standard linearity curve of ellagic acid in methanol 

Concentration (µg/ml) Absorbance 

10 0.098±0.001 

20 0.187±0.003 

30 0.285±0.004 

40 0.379±0.002 

50 0.478±0.004 

60 0.580±0.005 

70 0.672±0.007 

80 0.768±0.008 

90 0.870±0.005 

100 0.975±0.005 

 

 
Figure 1: Linearity Graph of ellagic acid in methanol 

 

4.1.4 Solubility studies of drug 

Solubility of the ellagic acid was determined in various aqueous solvents and non-aqueous solvents  

 

Table 4: Solubility of ellagic acid in aqueous and non-aqueous solvent 

Solvent Solubility (mg/ml) [83] 

Water 0.233±0.008 

y = 0.0097x - 0.0065
R² = 0.9998
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Methanol 8.581±0.031 

Ethanol 10.959±0.074 

Chloroform 8.141±0.137 

Phosphate Buffer 6.8pH 0.350±0.011 

 

Table 4 indicated ellagic acid displayed maximum solubility in ethanol. It is shown least solubility in water. 

 

4.1.5 Partition coefficient of drug 

In current study the partition coefficient of ellagic acid was determined in a mixture of n-octanol and water. The 

value of the partition coefficient of ellagic acid was observed to be 1.57± 0.380 close to the literature value 1.59. 

The observed value of the partition coefficient indicated the ellagic acid drug molecule was lipophilic in nature.  

 

4.1.6 FT-IR analysis 

 
Figure 5: Graph of FTIR spectrum of ellagic acid 

 

 
Figure 6: Graph of FT-IR Spectra of ellagic acid loaded ethosome gel 
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A large sharp band at 3485 cm−1 was 

assigned to the stretching vibrations of the -OH 

group. Stretching of the carbonyl group appeared at 

1720 cm−1. The bands at 1449 cm−1 are attributed to 

C–H bending vibrations. Whereas, 1328 cm−1 bands 

are due to C–O ester linkage stretching, and 947 

cm−1 bands are for aromatic C–H in-plane bending 

ester linkage. However, in the selected formulation 

shown in Figure 6 the 

characteristic peaks disappeared or appeared with 

less intensity. This could be because the drug had 

been incorporated inside the vesicles. In addition, 

the other peaks were shown with either less intensity 

or sharpness indicating the ellagic acid drug was 

uniformly encapsulated in the ethosome vesicles. 

 

4.2 Preparation and ellagic acid loaded 

ethosome 

Ethanol is known as an efficient penetration 

enhancer and is commonly believed to act by 

affecting the intercellular region of the stratum 

corneum, thus enhancing penetration. This 

penetration enhancing effect of ethanol can be 

attributed to two effects: (a) increase in 

thermodynamic activity due to evaporation of 

ethanol known as ‘Push effect’ and (b) pull effect in 

which penetration of drug molecule is increased due 

to reduction in barrier property of SC by ethanol. 

Embodying high concentration of ethanol in 

liposomes led to the formation of ethosomes, which 

are very potent transdermal drug delivery system, 

having high entrapment efficiency for wide range of 

molecules including lipophilic drugs and are 

effective at delivering drugs to and through the skin.  

 

4.3 Evaluation of ellagic acid loaded 

ethosome 

 

4.3.1 Physical Appearance 

All prepared drug loaded ethosome formulation was 

evaluated for the presence of aggregation, drug 

particles, and phase separation.  

 

Table 8: Physical appearance of all ellagic acid loaded ethosome formulations. 

Formulation code Appearance 

E1 Uniform, Homogenous dispersion 

E2 Uniform, Homogenous dispersion 

E3 Uniform, Homogenous dispersion 

E4 Uniform, Homogenous dispersion 

E5 Uniform, Homogenous dispersion 

E6 Uniform, Homogenous dispersion 

E7 Uniform, Homogenous dispersion 

E8 Uniform, Homogenous dispersion 

 

All prepared formulation dispersion appeared as uniform and homogenous dispersion. None of the formulations 

displayed physical abnormalities like phase separation, drug particles, and aggregation.  

 

4.3.2 pH 

Table 9: pH of all ellagic acid loaded ethosome formulations. 

Formulation code Ph 

E1 5.62±0.26 

E2 5.63±0.13 

E3 5.24±0.04 

E4 5.50±0.26 

E5 5.30±0.15 

E6 5.46±0.12 

E7 5.65±0.17 

E8 5.53±0.22 
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In the current investigation, the pH of all 

formulations was observed to be in a range of 

5.24±0.04 to 5.65±0.17 (Table 9). Previous research 

confirmed that a gel formulation with a pH range of 

5 to 7 had been shown suitable for human skin. 

Since the formulation is intended for topical 

application, the pH values acquired from each 

ethosome were deemed appropriate. 

 

4.3.3 Percentage drug entrapment 

Table 10: Percentage drug entrapment of all ellagic 

acid loaded ethosome formulation. 

Formulation 

code 

% Drug entrapment 

E1 31.19±0.98 

E2 46.37±0.9 

E3 52.42±0.31 

E4 55.38±0.26 

E5 52.32±0.37 

E6 41.98±0.63 

E7 81.36±0.42 

E8 75.82±0.10 

 

The percentage drug entrapment of the prepared 

ellagic acid loaded ethosomes formulation was 

found to be in a range of 31.19±0.98% to 

81.36±0.42%.  

 

The effect of the amount of soya lecithin, 

and amount of ethanol on the percentage drug 

entrapment of the ellagic acid in ethosome 

formulation was as follows: It indicated that 

solubility of ellagic acid in the medium might 

influence the entrapment capacity of vesicles. It was 

assumed that the core and membrane of the 

ethosome were saturated with medium, which might 

allow for ellagic acid to be distributed throughout 

the vesicle. Higher entrapment efficiency with 

Increased amount of soy lecithin is on expected line. 

lipophilic drugs are retained in the non-polar chain. 

Entrapment of lipo-philic drug depends on bilayers 

present in the system. Being a Hydrophobic drug 

ellagic acid is expected to entrap in the non- polar 

lipid bilayers and as the amount of SPC increased in 

formulation the number of bilayers and drug holding 

capacity would increase. Entrapment efficiency of 

the formulation composed. Entrapment efficiency of 

the formulations was observed to increase with 

increasing alcohol concentrations. Higher 

entrapment efficiency with increased amount of 

ethanol is possibly due to increased solubility of 

drug in ethanol present in the ethosome core. 

Among all prepared formulation E7 was selected for 

further characterization.  

 

4.3.4 Vesicle Size and Zeta Potential 

 
Figure 9: Vesicle size distribution graph of formulation E7 
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Figure 10: Zeta Potential distribution graph of formulation E7 

 

The vesicle size characterization of the formulation E7 confirmed the vesicle size 96.4nm with the PDI 0.123 

indicating the uniform distribution of the vesicles in the ethosome dispersion. In addition, the value of the zeta 

potential was observed to be -25.4mv as shown in Figure 10. The negative charge was due to the 

phosphatidylcholine of the soy lecithin used in the preparation of the ethosome.  

 

4.4 Evaluation of ellagic acid loaded ethosome gel formulation  

 

4.4.1 Physical Appearance and grittiness 

Table 11: Physical appearance and grittiness of ellagic acid loaded ethosome gel formulation 

Formulation code Appearance 

G1 Homogenous, consistence, free from Grittiness 

G2 Homogenous, consistence, free from Grittiness 

G3 Homogenous, thick, consistence and free from Grittiness 

 

All prepared gel formulations comprising varying amounts of carbopol 940 exhibited a pleasant and good 

homogeneous appearance. There were no gritty particles and no phase separation observed in all three gel 

formulations. 

 

4.4.2 pH 

Table 12: pH of ellagic acid loaded ethosome gel formulation 

Formulation code pH 

G1 6.060±0.044 

G2 6.197±0.042 

G3 6.083±0.006 

 

The pH of the prepared ethosome gel formulation was found to be in a range of 6.060±0.044 to 6.197±0.042. In 

the current study, the pH of the formulation was very close to the pH of the human skin thus the current 

formulation will not cause irritation to the skin and is appropriate for the application to the human skin. 

 

4.4.3 Percentage drug content  

Percentage drug content indicated the uniform distribution of the ellagic acid loaded ethosome in the gel carrier. 

The percentage drug content of all prepared formulations is shown in Table 13. 
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Table 13: Percentage drug content of ellagic acid loaded ethosome gel formulation 

Formulation code Percentage drug content 

G1 95.210±0.879 

G2 99.142±0.456 

G3 97.248±0.625 

 

Percentage drug content of all prepared formulations was found in a range of 95.210±0.879% to 99.142±0.456%  

 

4.4.4  Viscosity of gel 

The developed G2 achieved the desirable and ideal requirements of the topical gels. The viscosity parameters of 

the gel formulation depend on the concentration of the gelling agent carbopol. As the concentration of the 

gelling agent increases the viscosity of the gel formulation increases.  

 

Table 14: Viscosity of ellagic acid loaded ethosome gel formulation 

Formulation Code Viscosity at rpm 50 

G1 1006.333±1.528 

G2 2157.000±1.732 

G3 3967.667±1.546 

 

Based on the evaluation parameters formulation G2 were selected for the further In-vitro drug release study. 

 

4.4.5 In-vitro percentage drug release study of Control gel and ellagic acid loaded ethosome gel  

In the current study, the drug release profile of the ellagic acid loaded ethosomes gel formulation G2 was 

compared with the control gel formulation using the Franz diffusion apparatus. 

 

Table 15: In-vitro release of Control gel and ellagic acid loaded ethosomes gel G2 

Time(Hr.) Percentage Drug release of 

control gel 

Percentage Drug release 

of formulation G2 

0 0.000±0.000 0.000±0.000 

0.5 4.896±0.156 11.266±0.196 

1 8.963±0.263 23.596±0.562 

2 15.326±0.148 36.148±0.224 

4 19.541±0.230 55.448±0.249 

6 25.222±0.589 67.854±0.140 

8 29.638±0.114 79.564±0.102 

10 34.126±0.247 89.451±0.169 

12 38.012±0.201 98.145±0.523 

24 39.222±0.333 97.563±0.444 
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Figure 13: In-vitro drug release of control gel and ellagic acid loaded ethosome gel G2 

 

In the current study, a dialysis membrane was used 

to determine the in vitro drug of ellagic acid from 

the control gel and ethosome gel formulation. The 

percentage drug release of the ellagic acid from the 

formulation G2 was observed to be higher than the 

percentage drug release of control gel formulation.  

 

In comparison to the control gel 

formulation, the ethosome gel formulation releases 

about 98.145±0.523 % of ellagic acid than the 

38.012±0.201% released from the control gel within 

12h.  The observations of the study showed that 

ethosomes formulation displayed the release of drug 

in a biphasic manner. At initial 4hr the burst effect 

was shown due to the release of the free drug 

occupied over the surface of the ethosomes vesicles 

than the drug releases from the ethosome vesicles in 

the sustained manner up to 24hr. 

 

V. CONCLUSION 
The current study involves the preparation 

of the ellagic acid loaded ethosome gel to enhance 

the skin delivery of the ellagic acid. Organoleptic 

properties demonstrated that the ellagic acid drug 

appeared like cream-colored, yellowish, or light 

beige crystalline powder. The melting point was 

assessed to be 350.330C±0.58-3590C±1.0. The 

Linearity curve equation and regression coefficient 

value were found to be y = 0.0097x - 0.0065and R2 

value 0.999 at concentration range of 10-100 µg/ml. 

The value of the regression coefficient indicated 

good linearity. Ellagic acid displayed maximum 

solubility in ethanol. It is shown least solubility in 

water. The value of the partition coefficient of 

ellagic acid was observed to be 1.57± 0.380 close to 

the literature value 1.59. The ethosome systems 

investigated here were composed of 2–5% soy 

lecithin, 20–50% ethanol, drug and water 100% w/v. 

In the current investigation, the pH of all 

formulations was observed to be in a range of 

5.24±0.04 to 5.65±0.17. The percentage drug 

entrapment of the prepared ellagic acid loaded 

ethosomes formulation was found to be in a range of 

31.19±0.98% to 81.36±0.42%. Among all prepared 

formulation E7 was selected for further 

characterization. The vesicle size characterization of 

the formulation E7 confirmed the vesicle size 

96.4nm with the PDI 0.123 indicating the uniform 

distribution of the vesicles in the ethosome 

dispersion. In addition, the value of the zeta 

potential was observed to be -25.4mv. The ethosome 

dispersion was transformed in the gel system using 

the carbopol 940 as gelling agent at concentration of 

0.5%w/w, 1%w/w and 1.5%w/w. All prepared gel 

formulations comprising varying amounts of 

carbopol 940 exhibited a pleasant and good 

homogeneous appearance. The pH of the prepared 

ethosome gel formulation was found to be in a range 

of 6.060±0.044 to 6.197±0.042. Percentage drug 

content of all prepared formulations was found in a 

range of 95.210±0.879% to 99.142±0.456%. Based 

on the evaluation parameters formulation G2 were 

selected for the further In-vitro drug release study. 

In comparison to the control gel formulation, the 

ethosome gel formulation releases about 

98.145±0.523 % of ellagic acid than the 

38.012±0.201% released from the control gel within 

12h.  The release of ellagic acid from the ethosome 

gel formulation follows the Higuchi model as it 
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shows it has a higher regression coefficient of 0.915 

then other models of drug release.  
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    c o n c e n t r a t i o n   o f   d r u g   i n   n o n   a q u e o u s   p h a s e  c o n c e n t r a t i o n   o f   d r u g   i n   a q u e o u s   p h a s e
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