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Abstract: 

The main objective of this formulation was to prepare characterized and evaluate the liposomal 

gel containing Umbelliferon for topical site. The Umbelliferon is insoluble in water and poorly 

absorbed in orally routes. This problem can be overcome by the formulation of liposome gel and 

gives the effective therapeutic action. Umbelliferon is used for the topical treatments and to 

possess a wide range of biological activities including anti-inflammatory, antioxidant, antifungal 

activities etc. Umbelliferon is used to formulate liposomal gel for topical sites. 

 The liposomal gel was prepared by using different polymers. The rate of absorption was 

increased by incorporating the drug (Umbelliferon) into the phospholipid and cholesterol in the 

solvent like (chloroform and methanol) which was prepared by rotary evaporator method. The 

liposome gel was evaluated for % yield, particles size, % drug content, in-vitro study. Further, 

the liposomal gel was prepared with optimize liposomal gel formulation and it was evaluated. 

The percentage product yield was found in the range of 56±3.7 to 84 ± 4.2 of F1 to F6 

Liposomal gel formulations. The size of vesicles was found from 1521±1352 to 312.3±124.5. 

The pH was found between the ranges of 5.4±0.3 to 7.7±0.3. The Speadability was found to 

range from 3.9±0.2 to 6.9±0.9. The viscosity of gel was found range from 4853±412 to 

18698±562.The drug content was found to range from 60.8±0.7% to 80.3±0.7%.  
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Introduction: 

Topical drug delivery is an attractive route for local and systemic treatment. It is a way to deliver 

medication that is applied into a particular part of the body, typically the skin, to treat various 

ailments. There are many common forms of topical medication such as lotions, gels, patches, and 

powders, but they are mainly formulated as creams or ointments. It also has affinity to keratin of 

horny layer of skin and can penetrate deeper tissues into skin and hence give better absorption. In 

the past decade, liposome formulations have been extensively used to enhance the drug delivery 
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efficiency through various routes of administration. In a number of instances, liposome drug 

formulation in any dosage form have shown to be markedly superior to the convention dosage 

form, especially for intravenous and topical route of administration of drug. [1-3] 

Liposomes were introduced as a drug carrier in the early 1970. Liposomes are lipid vesicles 

which containing a hydrophilic core and a lipophilic bilayer. Liposomes can be used to 

entrap/encapsulate hydrophilic and/or hydrophobic molecules. Traditional liposomes are made 

up of phospholipid and cholesterol. Liposomes are commonly drug carrier for macromolecules 

delivery. The composition of lipids in the liposomes can be varied to change the surface charge 

and particle size. The size of liposomes can vary from very small (25 nm) to large (2.5 μm) 

vesicles and can be categorized as unilamellar and multilamellar vesicles. Generally, liposomes 

are prepared by dry-film hydration method. Liposomal formulations potentially improve the 

pharmacodynamics and pharmacokinetic profile of most of the therapeutic agents especially 

peptides and proteins but it also has some demerits. [4-6] 

The main structure of liposome is composed with phospholipid and cholesterol. Phospholipid is 

the main structural component of the biological membrane such as the cell membrane. The main 

sources of natural phospholipids are yolk egg and soya bean although they can be obtained from 

plant oils such as olive oil. Phospholipids can be classified by two categories like 

phosphoglycerides (PG) and sphingolipids (SL). Phosphatidylcholine (PC) is mainly used for the 

preparation of liposomes due to its amphipathic molecules having hydrophilic polar head group 

phosphocholine, a glycerol bridge and two acyl group which may be saturated or unsaturated. [7] 

Cholesterol can be incorporated into phospholipids membrane in a very high concentration up to 

1:1 or 2:1 molar ratios of cholesterol to phosphatidylcholine. Being an amphipathic molecule, 

cholesterol inserts into the membrane with its hydroxyl group of cholesterol oriented towards the 

aqueous surface and aliphatic chain aligned parallel to the aryl chains in the center of the bilayers 

and also its increases the separation between choline head group and eliminated the normal 

electrostatic and hydrogen bonding interaction. The phospholipid is arranged in such a way that 

the hydrophilic head is exposed outside and the lipophilic tails are separate inside. This makes 

the liposomes water soluble molecules. [8] 

In the present study, Topical UMB-loaded liposomal gel was prepared. Liposomal of UMB were 

prepared using soy lecithin, cholesterol and stearic acid with chloroform and methanol. The 

liposome was incorporated into a gel to form a liposomal gel. Carbopol was used for preparation 

of UMB liposomal gel.  

Material And Methods: 

Material 

Umbelliferon (UMB) derivative of coumarin, is a benzopyrone in nature. It is phenolic 

compounds that are naturally present in different parts of plants such as flowers, fruits and roots. 

A number of studies demonstrate the pharmacological properties of UMB, such as antioxidant, 

anti-hyperglycemic, antitumor, anti-inflammatory, anti-hyperlipidemic, and immunomodulatory 

activities. Umbelliferon occurs in many familiar plants from the Apiaceae (Umbelliferae) family 

such as carrot, coriander and garden angelica, as well as in plant from other families, such as the 
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mouse -ear hawkweed (hieracium pilosella, Asteraceae) or the big leaf hydrangea (hydrangea 

macrophylla, hydrangeaceae, under the name hydrangine). It is extracted utilizing methanol. [9-

10] All other ingredients like Phosphatidiylcholine, cholesterol, steric acid, carbopol 940 and 

other organic solvents were procured from Loba chemie Pvt. Ltd, Mumbai, India.  

Methods 

For the formulation of preliminary trial of liposomal gel, the specific quantity of drug and 

polymers such as soya lecithin, cholesterol, stearic acid can be weighed and further It can be 

dissolved in the specific solvent (chloroform: methanol) and drying a solution of lipid by the 

rotary evaporator, so the thin film is formed at the bottom of round bottom flask then hydrating 

by using the aqueous buffer. The hydration step is done and obtain liposome suspension 

(solution A). In another side, Carbopol gel was prepared (solution B). Then liposome suspension 

(solution B) was mixed with Carbopol gel (solution B) to form liposomal gel. The composition 

of preliminary formulation is shown in table.  

Preliminary formulation of liposomal gel 

S.no.  Name of ingredient  
F1 (mg)  F2 (mg)  F3 (mg)  F4 (mg)  

1  Umbelliferon 180 180 180 180  

2  Phosphatidylcholine  80  80 80 80  

3  Cholesterol  230  230 230  230 

4  Carbopol 940  80  180 280  380  

5  Stearic acid  230 230 230  230 

 

 

Evaluation and Optimization of Preliminary Formulation of Liposomal Gel: 

Physical appearance 

The prepared gel formulation was optimized colors homogeneity, consistency), smell, tactile 

(texture, feel upon application such as grittiness, stickiness, smoothness, stiffness and tackiness) 

characteristics [11]. 

Percentage product yield 

The percentage product yield of the formulation was calculated by the following equation, 

%yield = Practical yield/Theoretical yieldX100 ……………………. Eq (1) 

Were, Practical Yield = the quantity of product obtained after the experiment.  

Theoretical Yield = the amount of sample taken before the experiment. 
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pH measurement 

The pH of each gel was measured by using a pH meter (Meter 111 Jayanti scientific instrument) 

Which was calibrated before each use with standard buffer solution at specific pH. The electrode 

was inserted into sample 10 min prior to taking the reading at room temperature. Then the pH of 

the gel was determined after diluting and dispersing it in distilled water (10 % w/v) [12]. 

Viscosity 

The viscosity of formulated gel bases was determined at room temperature. The viscosity 

determinations were carried out on Brook-field viscometer using spindle number S-07. 50 g of 

preparation was kept in 50 ml beaker which was set till spindle groove was dipped and 10 rpm 

was set and reading was measured after three minutes. The determinations could carry out in 

triplicate and the average of three reading is recorded [13]. 

Spreadability 

It was determined by wooden block and glass slide apparatus. A ground glass slide was fixed on 

the block and an excess of formulated gel (200 mg) was placed on it. Further, the gel was 

sandwiched by using another glass slide which can provide with hook. Weight (100 g) can be 

placed upon the upper slide for 5 minutes to remove entrapped air and to form a uniform thin gel 

layer between slides. The weight was removed and the excess gel from the edges was scrapped 

off. The two slides in positioned were fixed to a stand without slightest disturbance and in such a 

way that only the upper slide to slip off freely by the force of weight tied to it. A 20 g weight was 

tied to upper slide carefully. The time taken for the upper slide (movable) to travel the distance 

of 6 cm and separate away from the lower slide (fixed) under the direction of weight was noted 

[14]. 

S=ML/T………………… Eq. (2) 

Whereas, 

 S=Speadability  

M=Weight tide to upper slide  

L=Length moved on the glass slide  

T=time taken to separate the slide 

Drug content 

A specific quantity (100 mg) of each prepared liposome gel was taken and dissolved in 100 mL 

of methanol. Further, the volumetric flask containing the gel solution can be shaken out for 2 h 

on mechanical shaking water bath in order to complete drug solubility. Then, the solution was 

filtered and the drug content can estimate using UV spectrophotometrically at specific 

wavelength. [15] 

Preparation of final formulation for liposome gel of Umbelliferon 

Based on the evaluation data of preliminary formulations, the polymer was selected to formulate 

the final formulations of liposome gel. In this step, the different ratios of drug and polymer were 

selected. 
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Evaluation and optimization of final formulation of Umbelliferon liposomal gel 

The preparation of final formulation of liposomal gel was done by selection the optimize 

formulation further the different evaluation parameter was performed. 

Characteristic parameters 

The prepared final formulation of liposome gel was characterized by various parameter such as 

physical appearance, percentage product yield, size of particles, pH, viscosity, Speadability, drug 

content, in vitro permeabilities studies etc. The above-mentioned procedure was performed to get 

the optimize formulation of liposome gel. 

In vitro Drug permeation study [Through Cellulose acetate membrane (CAM)] 

Drug diffusion rate from different gel formulations can be study by Franz diffusion cell (Orchid 

Scientifics, FDC 06, Mumbai) using Cellulose acetate membrane (CAM) as a barrier. Diffusion 

membrane can be immersed in receptor compartment having diffusion medium, maintained at 

37±2 
o
C for 24h for equilibrium. Diffusion cell can be assembled on magnetic stirrer along with 

diffusion membrane, which separates donor and receptor compartments. Gel (2g) can be kept on 

membrane in donor compartment. The contents were stirred using magnetic stirrer at 50 rpm and 

aliquots each of 5 ml can be withdrawn from the release medium at different time intervals. 

Withdrawn samples can be replaced by equal volumes of fresh medium. Absorbance of the 

samples can be measured spectrophotometrically by UV-Visible double beam spectrophotometer 

[16]. 

 

Result & Discussion 

Physical appearance 

The physical appearance of preliminary formulation of Umbelliferon liposomal gel was observed 

and it was found that off white in color, fragrant in odour, and bitter taste. 

pH Measurement 

The pH measurement of the preliminary formulation of liposomal gel were found to be in the 

range from 6 to 7.8, which probably would not produce skin irritation. Hence, the prepared 

Umbelliferon gel is suitable for dermatological purpose. 

Viscosity 

The viscosity of liposomal gel formulation was performed by Brookfield viscometer using 7 

number spindles. The viscosity of gel is depended on the concentration of polymer. When 

increase in the concentration of polymer therefore viscosity was increased. The data represent 

below the table 5.2. The viscosity of liposomal gel ranges from 5066-42000 cps. 

Speadability 

The spreadability is an important parameter for behavior of gel comes out from the tube. The 

range of spreadability shown in table 5.2. The diameter of the spreaded circles ranged from 2.5 

cm to 4.1 cm. It is reported that the therapeutic efficiency of gel also depends upon its spreading. 

If the gel has less time spread, it is considered a good with high spreadability value. 
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Drug content 

Prepared liposomal gels of were evaluated for drug content. The drug content of different 

formulation was in range 69±0.4-88±0.6 as shown in table. The drug contents determination also 

showed that the all the formulation passes the acceptable drug content limit. 

Evaluation of Preliminary Formulation of Umbelliferon liposome gel 

Formulation Product yield 

(%) 

pH 

 

Viscosity (cps) Speadability (cm) Drug 

Content 

(%) 

Entrapment 

Efficacy (%) 

F1 88±4.5 6.5±0.3 6343±1001 4.5±2 88±0.6 74±2 

F2 86.2±0.9 6.1±0.4 5866±906 3.5±0.2 69±0.4 55±3 

F3 82.8±0.6 5.9±1.9 9883±1700 3.0±1.2 72±0.6 60±3 

F4 80.45±1.2 7.8±0.5 41244±1800 2.9±0.9 78±0.5 64±1.5 

N=3, mean± SD 

Preparation of final formulation of Umbelliferon liposomal gel 

Based on the preparation and Evaluation of preliminary formulations, the polymer to formulate 

the final formulations of liposome prepared by thin film hydration method, the specific quantity 

of Umbelliferon and polymer can be weighed and then it can be dissolved in the specific solvent 

(chloroform: methanol)  to get formulation (F1-F6) and then all the formulation was put to dry 

by the help of rotary evaporator therefore thin film was formed at the bottom of round bottom 

flask and keep the formulation overnight. After the 12hours suspension was hydrating by using 

the aqueous buffer the hydration step is done and obtain liposome suspension (solution A). In 

Another side, Carbopol gel was prepared (solution B). Then liposome suspension (solution A) 

was mixed with Carbopol gel (solution B) for the formulation of liposomal gel. 

Preparation of Final Formulation 

S.no  Name of ingredient  F1  

(mg)  

F2  

(mg)  

F3  

(mg)  

F4  

(mg)  

F5  

(mg)  

F6  

(mg)  

1  Umbelliferon   180  180  180  180  180  180 

2  Phosphatidylcholine  80  180 80  180 80  180  

3  Cholesterol  230 460 230 460  230  460  

4  Carbopol 940  80  280  480  80  280  480  

5  Stearic acid  230  460  230  460  230  460  
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Evaluation of final formulation of Umbelliferon liposome gels 

The final formulation of liposomal gel was prepared using drug and different Concentration of 

polymers. The prepared final formulation was evaluated by different evaluation parameters such 

as physical appearance, size of particles, percentage product yield, pH, viscosity, Speadability, 

drug content. 

Characteristic Parameters 

The final formulation of Umbelliferon liposome gel was characterized. The evaluation results of 

formulation from F1 to F6 are shown in Table. The physical appearance of liposome gel was 

found in odour (fragrant), color (off white), taste (bitter). 

Physical appearance 

S.no Appearance Observation 

1. color off white 

2. odour Fragrant 

3. taste Bitter 

 

The percentage product yield was found in the range of 56±3.7 to 84 ± 4.2 of F1 to F6 

Liposomal gel formulations. The size of vesicles was found from 1521±1352 to 312.3±124.5. 

The pH was found between the ranges of 5.4±0.3 to 7.7±0.3. The Speadability was found to 

range from 3.9±0.2 to 6.9±0.9. The viscosity of gel was found range from 4853±412 to 

18698±562.The drug content was found to range from 60.8±0.7% to 80.3±0.7%.  
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Evaluation of Final Formulation of Umbelliferon liposome gels 

F.no. Product 

yield (%) 

pH Viscosity 

(cps) 

Speadability 

(cm) 

Drug 

Content 

(%) 

Entrapment 

Efficacy (%) 

Size of 

particles (nm) 

F1 71±32 7.7±0.3 6125±650 4.3±0.2 73±0.3 81±0.7 1521±1352 

F2 69±2.1 7.1±0.4 18698±562 3.9±0.2 67±0.6 75±0.9 580.8±489.7 

F3 59±4.5 5.4±0.3 7985±754 4.5±0.6 60.8±0.7 75±0.3 1535±612 

F4 63±1.9 6.6±0.2 4853±412 4.2±0.2 67±0.8 78±0.6 2234±901 

F5 56±3.7 6.1±0.5 11445±390 6.9±0.2 72.2±0.4 79±0.7 460.9±357.3 

F6 84±42 6.7±0.5 12104±111 5.5±0.3 80.3±0.7 98±0.9 312.3±124.5 

N=3, mean ± SD 

From above results, it was found that F6 was showing significant results as compared to the 

other formulations. Thus, F6 formulation was selected as optimized formulation to evaluate 

further with the comparison of standard drug formulation. 

 

In vitro Permeability Study Through cellulose acetate membrane (CAM) 

The liposome gel formulations (F1 – F6) containing the different concentration of Umbelliferon 

and Carbopol 940 showed permeability within the range of 53.8±0.9 % to 91.21±0.3% of 

cumulative percentage drug permeation up to 12 h (Figure:5.5.1). From the observation, it was 

found that F6 was showing the significant drug release profile with the comparison of the other 

liposome gel formulations of Umbelliferon.  

In vitro permeation study through CAM 

T(h) F1 F2 F3 F4 F5 F6 

0.5 1.5±0.2 2.5 ± 0.36 5.3 ± 0.29 2.5 ± 0.39 4.4 ± 0.67 6.9±0.3 

1 6.8 ±0.7 7.6 ± 0.45 11.41 ± 0.9 5.8 ± 0.2 14.02 ±0.14 18.06± 0.5 

2 11.9±0.5 13.9± 0.9 22.2 ±0.65 12.5 ± 0.7 22.6 ±0.15 33.5 ±0.5 

3 20.4 ±0.2 25.09±0.3 31.02±0.11 19.21 ±0.21 34.38 ±0.75 48.07 ± 0.6 

4 27.9 ± 0.4 34.01±0.25 48.46±0.83 24.09±0.54 94.26 ±0.51 59.4 ± 0.9 

5 34.9 ±0.9 40.83±0.91 58.6 ±0.62 34.6 ± 0.41 55.98 ±0.33 72.27±0.4 

6 41.25 ±0.7 55.09±0.58 64.2 ±0.35 46.6 ± 0.15 67.33 ±0.32 83.01±0.2 

12 53.8 ± 0.9 64.5 ±0.49 71.6 ±0.45 59.8 ±0.79 77.25 ±0.34 91.21±0.3 
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Conclusion: 

Topical UMB-loaded liposomal gel was successfully prepared. Liposomal of UMB were 

prepared using soy lecithin, cholesterol and stearic acid with chloroform and methanol. The 

resultant liposome had good entrapment efficiency and smaller vesicle size. The liposome was 

incorporated into a gel to form a liposomal gel. Carbopol was used for preparation of UMB 

liposomal gel. The developed formulation exhibited a sustained release profile over the period of 

time. Hence, it was concluded that UMB liposomal gel showed the gradual release of drug from 

the formulation. 
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