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ABSTRACT 

Achieving a Successful therapeutic intervention can be challenging in 

numerous cases, Factors like First-pass metabolism in the liver, the 

onset Undesirable side effects, reluctance towards, Invasive medical 

procedures and insufficient Adherence to medical recommendations by 

the patient. all contribute to the complexity of the process. 

Consequently, extensive research and development efforts have been 

dedicated to addressing challenges from previous decades. A 

particularly encouraging solution involves the adoption of transdermal 

drug delivery systems, given their minimally invasive nature and the 

advantage of bypassing first-pass metabolism. In the 1990s, a novel 

carrier system known as transferosomes was introduced. Comprising 

phospholipids and an edge activator—a membrane-softening agent—

these transferosomes exhibit an ultra-deformable property. Upon 

entering skin pores, transferosomes demonstrate the ability to modify 

the flexibility of their cell membranes, enabling Facilitate their passage  

through the skin pores naturally. This is also said to be self-optimizing deformability. 

Effortlessly traversing even, the narrowest pores, refine these lipid aggregates with inherent 

self-optimization and remarkable deformability have been widely employed in extensive 

preclinical testing. Furthermore, their utilization extends to Phase I and Phase II clinical 

World Journal of Pharmaceutical Research 
 SJIF Impact Factor 8.084 

Volume 12, Issue 21, 1005-1014.          Review Article              ISSN 2277–7105 

 

 

Article Received on 

19 October 2023,  
 

Revised on 09 Nov. 2023,  

Accepted on 30 Nov. 2023 
 

DOI: 10.20959/wjpr202321-30437 

 

 

 

 

*Corresponding Author 

Venu Madhav Katla 

Professor, Department of 

Pharmaceutics, St. Pauls 

College of Pharmacy, R.R 

District, Telangana, India- 

501510. 

 

 



Katla et al.                                                                           World Journal of Pharmaceutical Research 

 

 

www.wjpr.net     │     Vol 12, Issue 21, 2023.      │     ISO 9001:2015 Certified Journal      │ 

 

 

1006 

studies, demonstrating effectiveness In the transcutaneous administration of peptides and 

proteins, as well as in sustaining the release of desired therapeutic agents. 

 

KEYWORDS: Transferosomes, ultra-deformable vesicles, first phase metabolism. 

 

1. INTRODUCTION 

The formulation has the capacity to improve the solubility of hydrophobic drugs, thereby 

augmenting their efficacy. Transferosomes represent a vesicular carrier system uniquely 

crafted to feature an inner Water-based compartment encased by A double layer of lipids, 

incorporating A stimulating agent at the borders. This design results in ultra-deformable 

vehicles with both Inherent optimizing and self-regulating abilities.
[1,2]

 They are elastic in 

nature, Deforming and compressing into intact vesicles without any loss as they pass through 

the narrow pores of the skin.
[3-4]

 

 

Comprising a Phospholipid element and a lone-chain surfactant functioning as a periphery 

activator, the liposomal vesicular system is structured.
[5]

 Edge activators serve as agents 

causing membrane destabilization, enhancing the flexibility of vesicle membranes. When 

blended in the appropriate proportion with suitable lipids, they create an optimal mixture, 

endowing the vesicles with deformable and ultra-flexible properties. This enhancement in 

flexibility ultimately results in an improved permeability capability. Hence, transferosomes 

address the significant limitations of Penetrating structures significantly smaller than their 

own diameter, altering liposomes. The incorporation of edge activators in the formulation has 

led to improved performance.
[6-7]

 The inclusion of edge activators in the formulation of 

transferosomes leads to enhancements in skin permeation, the extent of which depends on the 

types and concentrations of these edge activators.
[8-13]

 

 

Table 1: Difference between Liposome, Transferosomes and Ethosomes. 

Characters Liposomes Transferosomes Ethosomes 

Formulations Lipids and cholesterol 
Phospholipids along 

with edge activators 

Phospholipids in 

combination with ethanol. 

Characteristics Minuscule vesicle Ultra-flexible vesicle flexible vesicles 

Flexibility Stiff 
Highly deformable due 

to vesicle surfactant 

Phospholipids in 

combination with ethanol. 

Permeation 

mechanism 
Dispersion 

Vesicle deformation for 

enhanced penetration. 

Phospholipids in 

combination with ethanol. 

Extent of skin 

penetration 
Minimal penetration Readily penetrable 

Phospholipids in 

combination with ethanol. 

Route of Ingestible, injectable, Cutaneous & Phospholipids in 
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administration surface-applied, and 

skin-penetrating. 

transcutaneous combination with ethanol. 

Marked products 
Ambisome, Liposomal 

daunorubicin 
Transferosomes 

Phospholipids in 

combination with ethanol. 

 

2. ADVANTAGES
[32-33]

 

1.They are highly efficient against Protecting the encapsulated drug against metabolic 

degradation. 

2.Improves high deformability of the drug formulations. 

3.They act as carriers. 

4. They find Utilization in both systemic and local drug administration. 

5.They have a high ability of biodegradable and biocompatible drug preparation. 

6.They avoid the metabolic degradation of drug molecules. 

7.They provide easy scale up simple procedures. 

8.They have improvised site specific releases of drug property. 

9.They can not only be used for systemic but also Delivery to the skin's surface of drugs. 

10. They function as reservoirs, gradually releasing their contents over time. 

 

3. DISADVANTAGES
[32-33]

 

1.These are expensive drug formulations. 

2. Purity of natural phospholipid difficult to achieve. 

3. Their chemical instability stems from a tendency toward oxidative degradation. 

4.Commercialization on a large scale is difficult due to oxidative degradation of the product. 

 

4. APPLICATIONS 

 Delivery of antioxidants
[30]

 

 Delivery of anti-cancer.
[15]

 

 Delivery of corticosteroids.
[31]

 

 Delivery of anti-inflammatory.
[32]

 

 It shows potential for the regulated release of the administered drug and enhancing the 

stability of delicate drugs by incorporating phospholipids.
[29-33]

 

 Actinic keratosis. 

 Insulin administration 

 Administering proteins and peptides. 

 Administering interferon. 
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 NSAID Are associated with several gastrointestinal Adverse reactions. These challenges 

can be addressed through Delivery through the skin utilizing ultra-deformable methods 

vesicle. 

 Non-invasive treatment of local aim through topical route tetracaine. 

 

5. COMPOSITION OF TRANSFERSOMES 

Transferosomes are generally composed of. 

Amphipathic agent (65-85%): The most commonly used hydrophilic, are soy 

phosphatidylcholine, egg phosphatidyl, that form mixtures Comprising lipids that are forming 

Assembling vesicle components to form a lipid bilayer.
[14, 15] 

 

Surface/edge activators (10-25%): Commonly utilized edge activators include surfactants 

such as Sodium cholate, sodium deoxycholate, Tween agents, and Span compounds. which 

are bilayer softening compounds which improve flexibility and permeability of the 

preparation.
[16-19] 

 

Solvent (3-10%): Solvent such as alcohol or hydrating medium Either water or a phosphate 

solution-buffered saline solution. (PH 6.5-7).
[20,21]

 

 

6. MECHANISM OF ACTION
[24-25]

 

Transferosomes conquer the difficult problem of Penetration of the skin occurs by 

compressing through the intracellular pathways within the lipid bilayer. The perfect 

mechanism of action of delivering an active agent is not yet widely recognized by Two 

proposed modes of operation have been suggested. 

 

Among which is follow. 

1. Transferosomes function as carriers for drugs, maintaining their integrity upon penetration 

of the skin membrane. Which may be through sweat glands, associated glands. 

2. Transferosomes function as enhancers of penetration without disturbing the intricately 

organized structure of intracellular lipid bilayer of the transmembrane of the skin. which may 

be associated with glands, horny layer or sweat gland. 

 

Table 2: Ingredients used in Transferosomes. 

Ingredient Examples Function 

Lipid containing 

phosphorous. 

Soy-derived phosphatidylcholine, egg 

phosphatidylcholine, and disteryl. Phosphatidylcholine 

Generation of vesicles 

Component 
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Surface-active 

agent. 

Sodium cholate, sodium deoxycholate compounds, 

Polysorbate 80, Sorbitan monooleate. 
For offering adaptability 

Alcohol Ethanol, Methanol In the capacity of a solvent 

Colouring 

substance. 

Rhodamine-123, Rhodamine-DHPE, Fluorescein-

DHPE, and Nil Red 6 Carboxyl fluorescence. 

Examining samples 

Utilizing Confocal Scanning 

Laser Microscopy (CSLM). 

Agent for 

stabilizing pH. 

Buffer solution with Phosphate-buffered saline with a 

pH of 6.5, 7% v/v ethanol, and tris buffer with a pH of 

6.5. 

In the capacity of 

Moisturizing solution 

 

7. PREPARATION OF TRANSFEROSOMES
[22-23]

 

There are several approaches for the reparation of transferosome. The most employed 

technique for the preparation of transferosome is as follows. 

 

1. Thin layer hydration method / The rotary evaporation technique 

Phospholipids and an edge activator are dissolved in an organic solvent mixture, typically 

consisting of chloroform and methanol in a suitable ratio, within a round-bottom flask. The 

lipophilic drug can be included in this stage. The organic solvent is eliminated through 

evaporation Under pressure reduction, employing a rotary vacuum evaporation system. 

Subsequently, the deposited thin film is hydrated utilizing appropriate buffer 9 (PH7.4) at 

corresponding temperature. The resulting vehicle is expanded at room temperature and 

subjected to sonication in both to obtain a small vesicle. 

 

2. The Handshake Technique 

This technique is Performed in a round-bottom flask that is set up under room temperature 

conditions. In this approach, an organic solvent, a lipophilic drug, and the edge activator 

constitute the components. introduced into the flask. The mixture is allowed to dissolve 

thoroughly until all excipients completely form a transparent and clear solution. 

Subsequently, the organic solvent is eliminated through evaporation. Simultaneously, the 

flask with a round bottom is partially submerged in a high-temperature water bath. typically, 

around 40 degrees Celsius or above. A slender lipid layer is generated along the interior 

surface area of round-bottom flask and left overnight to ensure The organic solvent is entirely 

evaporated, and the resulting film is hydrated using a buffer solution while gently agitation 

beyond the transition temperature of a phase. In this stage, the water-soluble medication is 

incorporated. 
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8. EVALUATION PARAMETERS
[28-29]

 

1. Distribution of Vesicle Sizes and Zeta Potential 

The dynamic light scattering apparatus (DLS) was utilized to Determine vesicle dimensions, 

size distribution, and zeta potential using the Malvern Zetasizer. 

 

2. Vesicle Morphology 

Dynamic light scattering (DLS) or proton correlation spectroscopy can be utilized for 

determining vesicle diameter. Transferosome vesicles can be visualized through techniques 

such as TEM (transmission electron microscopy) and Methods such as phase-contrast 

microscopy, among others, can be employed to evaluate the stability of the prepared vesicles 

by examining their size and structure The average size is measured using dynamic light 

scattering (DLS), while structural alterations are observed through transmission electron 

microscopy (TEM). 

 

3. Entrapment Efficiency 

The entrapment efficiency is expressed as a percentage of the total entrapment was 

determined by the used mini column centrifugation method. The formula for expressing 

entrapment efficiency is as follows. 

Entrapment Efficiency is calculated as [{Amount Entrapment}/{Total Amount Added}] x 

100. 

 

4. Drug Content 

Analysing drug content can be accomplished using instrumental analytical techniques, 

including a customized high-performance liquid chromatography (HPLC) method with 

computerized analysis designed for the analytical process. specifications of the 

pharmacopeial drug. 

 

5. Turbidity Measurement 

The nephelometer is utilized for quantifying the turbidity of the drug substance. in an 

aqueous solution. 

 

6. Penetration Ability 

The permeability of transferosomes can be evaluated using well-established fluorescence 

microscopy methods. 
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7. Degree of Deformability/Permeability Measurement 

Deformability is a key study to be considered in an evaluation. This is performed Against 

pure water as a reference standard. The Formulation of transferosomes, is passes 

Transferosomes traversing a significant n0 known pore size through Various microporous 

filters with pore diameters ranging between 80 nanometers to 400 nanometres. are employed, 

Particle dimensions, subject to the characteristics of the transferosome suspension Particle 

dimensions and size distribution are recorded by using DLS. 

 

8. Occlusion effect 

The occlusion effect of the skin is deemed significant In terms of permeation of drugs 

tropical reparation. Occlusion effect the hydration forces that hinders the Water evaporation 

from the skin. 

 

9. Charge density and surface charge 

Surface charge and charge density assessment can be conducted using a Zeta sizer. 

 

10. Physical Stability 

The drug formulation was stored and sealed in glass ampoules. They are stored at the 

condition of 20+ -4c for months. Then the sample from each ampoule were analyzed for drug 

leakage determination. The calculation of the percentage of drug loss involved using the 

initial drug entrapment as the reference point at 100%. 

 

9. CONCLUSION 

There ultra deformable system holds great potential In the administration of a vast array of 

medications substance, Which include large molecule like peptide hormone And to transport 

drugs through biological permeability barriers, such as the skin. Transferosome can be passed 

through a tiny pore efficiently. 

 

Transferosomes possess enormous advantages over either transdermal drug delivery system. 

By avoiding Permeation, The passage of the drug through the stratum corneum. which is the 

limitation it provides not only safety but also efficacy The reformulation. And The dispensing 

of the drug. can also be regulated based on specific requirements. 
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