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Materials and Methods

Dissolved in 

Chloroform : Ethanol(9:1)

Formulation Composition:

Lipoid S75 - 70 or 80 mg

Cholesterol - 30 or 20 mg

Diclofenac Sodium - 1-10%

Formulation Composition:

Lipoid S75 - 70 or 80 mg

Cholesterol - 30 or 20 mg

Diclofenac Sodium - 1-

                                                                           HPLC Method:
■ Run Time: 10 minutes
■ Absorbance: 279 nm
■ Flow Rate: 1 mL/min
■ Injection Volume: 10 uL
■ Pressure: ~150 bar
■ Mobile Phase:

● Methanol:0.1% TFA
● Water:0.1% TFA
● (80:20)
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Abstract
● Diclofenac sodium (DS) is a commonly used and marketed 

pain medication. 
● common side effects:

● gastritis, decrease in renal function, & mucosal 
irritation

● Liposomal drug delivery systems reduce drug side effects & 
protect the drug from degradation.

● This study aims to:
● produce diclofenac sodium loaded liposomes
●  increase efficacy of diclofenac sodium
● aid in patient compliance

● Liposomes loaded with diclofenac sodium were prepared by 
the thin film hydration method and characterized for particle 
size, encapsulation efficiency, and polydispersity index 
(PDI). The 70:30 and 80:20 formulations were optimized to 
produce a homogeneous suspension of liposomes.
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Results

Formulation Composition:
Lipoid S75 - 70 or 80 mg
Cholesterol - 30 or 20 mg

Diclofenac Sodium - 
1-10%

Dissolved in 
Chloroform : Ethanol(9:1)

Evaporate organic 
solvents and formation of  

thin film of liposomes

Hydrated with phosphate 
buffered saline & 

sonicated for an hour.

Filtered particles were 
characterized using 

Zetasizer. Amount of 
Diclofenac sodium was 
analysed using HPLC.

Figure 3. Effect of composition of 70:30 and 80:20 formulations on 
particle size. (N = 3, mean ± SD).

Figure 2. Effect of time (days) on concentration of diclofenac sodium. 
(N = 4, mean ± SD).

Figure 4 Zeta Potential (mV)- Effect of liposome composition on the 
charge of nanoparticles. (N = 3, mean ± SD).

Table 1. Summary of Results — Liposome Parameters for optimized 
formulations, N=3, mean ± SD

Introduction
● Transdermal delivery is an effective approach in localizing the 

administration of nonsteroidal anti-inflammatory drugs, 
NSAIDs, at specific target sites[1]. 

 Dermal/Transdermal Drug Delivery [1]
● Liposomes are lipid-based nanoparticles composed of 

cholesterol and phospholipids. Liposomes serve as drug 
delivery vehicles because the particles can diffuse easily 
through the  stratum corneum. These drugs are able to target 
specific binding sites in the body. Site specific targeting 
effectively increases the efficacy of the active pharmaceutical 
ingredients loaded in the liposomes[2]. 

● DS is an NSAID that inhibits the overexpression of 
pro-inflammatory enzymes. This mechanism leads to a decrease 
in inflammation[3].
● Properties:

● Poorly water-soluble drug
● LogP - 0.7 [4]

● LogP > 0 - Lipophilic
● LogP < 0 - Hydrophilic [5]

Figure 1. Diclofenac Sodium 1000 ug/mL, 
Wavelength = 279 nm, Retention Time = 4.727 minutes

Discussion/Conclusions
● Optimized formulations were 70:30 & 80:20, containing 1, 5, and 

10 mg of diclofenac sodium. It was seen that the loading 
efficiency was saturated beyond 5mg.

● There was an inverse relationship seen in DS concentration  
versus particle size. With increase in the concentration of DS, the 
particle size decreased as compared to the unloaded liposome of 
same composition. Additionally, it was seen that the zeta 
potential decreased with increase in concentration of DS.

● The concentration of DS in the liposomal suspension is 2%.
● The cholesterol, lipid and drug interact to give a negative zeta 

potential.

Formulation 
ID

Composition 
Lipid:Cholesterol 

(mg)

Diclofenac 
Sodium 

(mg)

Particle Size 
Diameter (nm)

PDI
Zeta Potential 

(mV)

DL1 70:30 - 446.7 ± 19.1 0.4± 0.01 -7.95 ± 2.84

DL2 70:30 1 318.2 ± 4.4 0.3 ±  0.03 -9.63 ± 0.23

DL3 70:30 5 118.7 ± 1.2 0.3 ± 0.01 -15.9 ± 0.86

DL4 70:30 10 138.3 ± 3.2 0.6 ±  0.03 -16.8 ± 0.86

DL5 80-20 - 352 ± 4.7 0.3 ± 0.03 -7.68 ± 0.17

DL6 80-20 1 108.2 ± 0.1 0.1 ± 0.007 -11.9 ± 1.47

DL7 80-20 5 102.8 ± 0.6 0.2 ±  0.007 -15.5 ± 0.35

DL8 80-20 10 169.3 ± 0.6 0.4 ± 0.03 -3.42 ± 1.36


