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ABSTRACT 

Chromosome territories (CTs) constitute a major feature of nuclear architecture. In a brief statement, the 

possible contribution of nuclear architecture studies to the field of epigenomics is considered, followed by a 

historical account of the CTs concept and the final compelling experimental evidence of a territorial 

organization of chromosomes in all eukaryotes studied to date. Present knowledge of non-random CTs 

arrangements, of the internal CTs architecture, and of structural interactions with other CTs is provided as well 

as the dynamics of CTs arrangements2 during cell cycle and postmitotic terminal differentiation. The article 

concludes with a discussion of open questions and new experimental strategies to answer them. The idea of 

evolution as a principle for the origin of biodiversity fits all phenomena of life, including the carriers of nuclear 

inheritance, the chromosomes. Insights into the evolutionary mechanisms that contribute to the shape, size, 

composition, number and redundancy of chromosomes elucidate the high plasticity of nuclear genomes at the 

chromosomal level, and the potential for genome modification in the course of breeding processes. Aspects of 

chromosome fusion, as exemplified by karyotype evolution of relatives of Arabidopsis, have recently received 

special attention. Transferosomes, also known as transfersomes, are ultradeformable vesicles 

for transdermal applications consisting of a lipid bilayer with phospholipids and an edge activator and an 

ethanol/aqueous core.Depending on the lipophilicity of the active substance, it can be encapsulated within the 

core or amongst the lipid bilayer. Compared to liposomes, transferosomes are able to reach intact deeper 

regions of the skin after topical administration delivering higher concentrations of active substances making 

them a successful drug delivery carrier for transdermal applications. Most transferosomes contain 
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phosphatidylcholine (C18) as it is the most abundant lipid component of the cell membrane, and hence, it is 

highly tolerated for the skin, decreasing the risk of undesirable effects, such as hypersensitive reactions. The 

most common edge activators are surfactants such as sodium deoxycholate, Tween® 80 and Span® 80. Their 

chain length is optimal for intercalation within the C18 phospholipid bilayer. A wide variety of drugs has been 

successfully encapsulated within transferosomes such as phytocompounds 

like sinomenine or apigenin for rheumatoid arthritis and leukaemia respectively, small hydrophobic drugs but 

also macromolecules like insulin. The main factors to develop optimal transferosomal formulations (with high 

drug loading and nanometric size) are the optimal ratio between the main components as well as the critical 

process parameters for their manufacture. Application of quality by design (QBD), specifically design of 

experiments (DoE), is crucial to understand the interplay among all these factors not only during the 

preparation at lab scale but also in the scale-up process.   

 

1.Introduction: 

Transferosomes is a carrying body for targeted transdermal drug delivery system. This are special types of 

liposomes, consisting of phosphatidylcholine and an edge activator. This system also takes advantage of 

phospholipids vesicles as transdermal drug carrier.1 It penetrate the stratum corneum by either intracellular 

route or the transcellular route by the generation of “osmotic gradient”. Advantages of Transferosomes are wide 

range of solubilities, better penetration, biocompatible and biodegradable etc. Advantages of Transferosomes 

are oxidative degradation, expensive, etc. The transfersomes were formulated by the conventional rotary 

evaporation sonication method.2 It contains phospholipids, surfactant and the drug were formulated. Evaluation 

parameters of transferosome are as Vesicle size distribution and zeta potential, Vesicle morphology, No. of 

vesicles per cubic mm, Entrapment efficiency, Drug content, Turbidity measurement, Degree of deformability 

or permeability measurement, Penetration ability, Occlusion effect, Surface charge and charge density, In-vitro 

drug release, in-vitro Skin permeation Studies, Physical stability. Transferosomes can be applied in controlled 

release, transportation of large molecules weight compounds, target delivery to peripheral subcutaneous tissues, 

transdermal immunization etc.3 

1Transferosomes is  a carrying body  for targeted transdermal drug delivery  system.  This  are  special types  of  

liposomes,  consisting  of phosphatidylcholine  and  an  edge  activator.  This  system  also  takes advantage  of  

phospholipids  vesicles  as  transdermal  drug  carrier.  It penetrate  the  stratum  corneum  by  either  

intracellular  route  or  the transcellular route by the generation of “osmotic gradient”.4 Advantages of  

Transferosomes  are wide range of solubilities, better penetration, biocompatible and biodegradable etc.  

Advantages of Transferosomes are oxidative degradation, expensive, etc. The transfersomes were  formulated 

by the conventional  rotary  evaporation method.5 It contains phospholipids,  surfactant  and  the  drug  were  

formulated.  Evaluation Parameters of transferrosomes are as Vesicle size distribution and zeta potential, 

Vesicle morphology, No. of vesicles per cubic mm, Transferosomes are highly deformable vesicles with a 

complex lipid bilayer enclosing an aqueous core.6 The vesicle is self-regulating and self-optimizing due to the 

interdependence of the bilayer's structure and local composition.7 Transferosomes can administer both high and 

low molecular weight medications transdermally.8 Transferosomes are highly flexible, specially engineered 

lipid supra molecular aggregates that may pass through intact mammalian skin to serve as a drug carrier for 

targeted, non-invasive drug delivery and long-term release of medicinal substances.9  

 Peripheral targeting results from transferosomes, which are colloidal carriers that readily collect in leaking 

synovial tissue. Additionally, transferosomes serve as a depot, creating a regulated drug delivery system. The 

osmotic gradient between the outer and inner layers of stratum corneum 4 provides the driving power for better 
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drug delivery by transferosomes, allowing them to spontaneously pass through intact skin while being 

influenced by the naturally occurring in vivo transcutaneous hydration gradient.10 Transferosomes are excellent 

options for the non-invasive delivery of tiny, medium, and large medications because of their deformability.  

 

The skin's barrier function typically limits the use of transdermal medication administration. One of the most 

contentious techniques for transdermal distribution of active ingredients is vesicular systems. The discovery of 

elastic vesicles such as transferosomes, ethosomes, cubosomes, phytosomes, etc. reignited interest in 

developing transdermal delivery systems. 

  The composition, penetration mechanisms, production processes, and characterization techniques of 

transferosomes as transdermal delivery vehicles for active ingredients are presented in this work.11 A medicine 

must cross one or more biological membranes or barriers at different points in order to be absorbed, distributed 

into organs and tissues, and then removed from the body. Drug transport is the term used to describe this type 

of drug transportation across the membrane. The medications must pass through the membrane in order to enter 

the body. 

. These delivery methods were created with the goal of concentrating the medication in the targeted tissues 

while lowering the concentration of the medication in the other tissues. As a result, the medication has no effect 

on nearby tissues. Furthermore, drug loss is prevented by drug localization, resulting in optimal treatment 

efficacy. As a result, the carrier systems based on phospholipids are very interesting nowadays.12 

Transfersomes are ultradeformable vesicles with a complex lipid bilayer enclosing an aqueous core. 

Transferosomes can hold medicinal molecules with a broad range of solubility because of their architecture, 

which is made up of both hydrophobic and hydrophilic moieties. 9. Without experiencing any discernible loss, 

transferosomes can distort and flow through narrow constriction that is five to ten times smaller than their own 

diameter.13 

transferosomes vesicles are composed of phospholipids as the main ingredient (soya phosphatidylcholine, egg 

phosphatidylcholine, dipalmityl phosphatidylcholine, etc), 10- 25% surfactants for providing flexibility (sodium 

cholate, tween 80, span-80), 3-10% alcohol as a              solvent (ethanol, methanol) and hydrating medium 

consisting of saline phosphate buffer (pH 6.5-7). There are two primary aggregates that make up the 

transfersome. The first is phosphatidylcholine, an amphipathic component in which the aqueous solvents self-

assemble form a lipid bilayer that condenses into a straightforward lipid vesicle.14 Second, a bilayer softening 

agent that improves the permeability and flexibility of lipid bilayers, like an amphiphile medication or 

biocompatible surfactant.15 The existence of so-called edge-activators sets them apart from liposomes. Their 

primary constituents are phospholipids, with 3–10% ethanol and 10–25% surfactant (such as sodium cholate). 

The "edge activators," or surfactants, give the transferosomes their ultradeformability.16 The amount and 

structure of the added surfactant are connected to the vesicle's flexibility. It has been asserted that 

transferosomes can carry their "payload" farther into the skin than liposomes can.  

http://www.ijrti.org/
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In recent decades, liposomes and niosomes have garnered a lot of attention as vesicular carrier systems for 

transdermal drug administration. Researchers have discovered ways to tag vesicles for cell selectivity in order 

to enhance drug delivery within the chambers of vesicles. Vesicles are employed in transdermal drug delivery 

because of their nature, which allows them to function as both drug carriers to transport encapsulated drug 

molecules over the skin and penetration enhancers. Additionally, these vesicles serve as a depot for the 

prolonged release of active substances in topical treatments and a rate-limiting membrane barrier to regulate 

systemic absorption. 

KEYWORDS:  Transferosomes,  Transdermal  drug  delivery  system,  Modified  

Transferosomes.  

2. Limitations of Transferrosomes: 

 

• Composed of hydrophilic and hydrophobic components, transfersomes are a unique type of drug carrier that 

may disperse drugs with different solubility ranges. 

• due to their exceptional elastic properties and deformability. 

Very tiny skin barrier constrictions, five to ten times smaller than the vesicle diameter, can be penetrated by 

transfersomes. 

 

• Because high vesicle deformability facilitates drug transport across the skin without observable loss of intact 

vesicles, it enables the administration of both topical and systemic treatments. 

• Regardless of the polarity, size, structure, or molecular weight of the chemicals they contain, transfersomes 

are highly versatile and efficient. 

• Hydrophilic and hydrophobic moieties combine to form transfersomes, a unique type of drug carrier that may 

disperse drugs with different solubility ranges. 

• Transfersomes can penetrate skin barrier constrictions that are 5–10 times smaller than the vesicle 

diameter due to their exceptional deformability and elastic properties. 

• Because high vesicle deformability facilitates drug transport across the skin without observable loss of 

intact vesicles, it enables the administration of both topical and systemic treatments. 

• It makes sense to employ transfersomes in order to accomplish both a sustained drug release and an 

extended and reliable duration of activity. 

• They can improve the transdermal flow and site specificity of bioactive compounds. 

•Transfersomes can often achieve a relatively high entrapment efficiency (EE) of about 90% of the 

lipophilic medication. The highest entrapment efficiency attained for curcumin (CRM) and diclofenac 

diethylamine (DDEA) transfersome formulations was over 90%. 

• Using transfersomes is a sensible way to achieve both a prolonged and consistent duration of action 

and a sustained medication release. 

http://www.ijrti.org/
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• They can enhance the site specificity and transdermal flow of bioactive substances. 

• preventing first-pass metabolism, a significant disadvantage of oral medication administration, and increasing 

the drug's bioavailability.  

•A comparatively high entrapment efficiency (EE) of about 90% of the lipophilic drug can frequently be 

attained by transfersomes. Diclofenac diethylamine (DDEA) and curcumin (CRM) transfersome formulations 

have the maximum entrapment efficiency. 

• Why reduce unwanted side effects and shield the medication from metabolic breakdown; brief half-lives 

are also beneficial. 

•  Transfersomes often achieve a relatively high entrapment efficiency (EE) of approximately 90% of the 

lipophilic medication.  

Why Minimize undesirable side effects and protect the drug from metabolic degradation; short drug 

half-lives are also helpful. 

•  Transfersomes frequently attain a comparatively high entrapment efficiency (EE) of roughly 90% of the 

drug that is lipophilic.  

• Transfersomes can often achieve a relatively high entrapment efficiency (EE) of approximately 90% of 

the lipophilic medication.  

• Transfersomes are a clear choice for attaining both a consistent and prolonged duration of activity and a 

sustained drug release. 

They have the ability to improve the site specificity of bioactive substances and raise the 

transdermal flow. 

• Avoiding first-pass metabolism, a significant disadvantage of oral medication delivery, and maximizing 

the drug's bioavailability. 

reduce the drug's unwanted side effects and shield it from metabolic deterioration; additionally, short 

half-life medications are useful. 

• Transfersomes may typically achieve a comparatively high entrapment efficiency (EE) of around 90% 

of the lipophilic medication. The highest entrapment efficiency attained for diclofenac diethylamine 

(DDEA) and curcumin (CRM) transfersome formulations was greater than 90% for both. 

• They can improve the site specificity of bioactive substances and raise the transdermal flow. 

•  Optimizing the medicine's bioavailability by avoiding first-pass metabolism, a significant disadvantage 

in oral drug administration. 

Why Reduce the drug's unwanted side effects and shield it from metabolic deterioration; additionally, 

short half-life medications are useful.  

•  Transfersomes can often achieve a relatively high entrapment efficiency (EE) of almost 90% of the 

lipophilic medication. The greatest entrapment efficiency above 90% was attained for both diclofenac 

diethylamine (DDEA) and curcumin (CRM) transfersome formulations.  

•  They have the benefit of being composed of substances that are approved by pharmaceuticals.  

http://www.ijrti.org/
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•  They have the benefit of being manufactured using conventional techniques and pharmaceutically 

acceptable substances, but each situation must be carefully considered and optimized. 

•  It is easy to scale up because the production process is brief and straightforward. 

 

 

 

 2. Limitations of Transfersomes: 

 

• Because of their propensity for oxidative destruction, transfersomes are regarded as  

• chemically unstable. 

• Degassing and purging the aqueous medium with inert gases, including nitrogen and argon, can 

dramatically reduce the oxidation of transfersomes. Oxidation risk can also be decreased by storing at a 

low temperature and shielding from light. 

•  The storage stability of transfersomes can be increased by post-preparation processing techniques such 

freeze-drying and spray-drying. 

•  The challenge of finding substitutes is another barrier to using transfersomes as a drug delivery method. 

•  The raw materials used in lipid excipients and the costly equipment required to boost manufacturing are 

linked to the high cost of transfersomal formulations. Phosphatidylcholine is therefore the most 

commonly used lipid component as it. 

• The challenge of finding substitutes is another barrier to using transfersomes as a drug delivery method. 

• The cost of lipid excipients' raw materials and the costly machinery required to boost production are 

linked to the high cost of transfersomal formulations. Phosphatidylcholine is therefore the most 

commonly used lipid component due to its comparatively low cost. 

• Because they are prone to oxidative destruction, transferosomes are chemically unstable. Another factor 

working against the use of transferosomes as drug delivery vehicles is the purity of natural 

phospholipids. Formulations for transferosomes are costly. 

•  The raw materials used in lipid excipients and the costly equipment required to boost manufacturing are 

linked to the high cost of transfersomal formulations. Phosphatidylcholine is therefore the most 

commonly used lipid component due to its comparatively low cost 

•  Because they are prone to oxidative destruction, transferosomes are chemically unstable. Another factor 

working against the use of transferosomes as drug delivery vehicles is the purity of natural 

phospholipids. Formulations for transferosomes are costly. 

3. Mechanism of Action 

Vesicles are known as colloidal particles, which are an aqueous compartment enclosed by a concentric bilayer 

that are made-up of amphiphilic molecules. They are very useful as vesicular drug delivery systems, which 

transport hydrophilic drugs encapsulated in the inner aqueous compartment, whereas hydrophobic drugs are 

http://www.ijrti.org/
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entrapped within the lipid bilayer With regard to transfersomes, they are highly deformable (ultra-flexible) and 

self-optimizing novel drug carrier vesicles, in which their passage across the skin is mainly associated with the 

transfersomes’ membrane flexibility, maintain the vesicle’s integrity. 

 

 

 

  

 
 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. The mechanism of action of transfersomes. 

If administered under nonocclusive conditions, they effectively penetrate intact skin; this particular 

nonocclusive state of the skin is necessary primarily to establish a transepidermal osmotic gradient across the 

skin. 

 

Through transfersome vesicles, the transdermal water activity difference—which results from the natural 

transdermal gradient—creates a powerful force that acts on the skin, forcing the widening of intercellular 

junctions with the least resistance and producing transcutaneous channels that are 20–30 nm wide. With regard 

to the hydration gradient, these formed channels enable the passage of ultra-deformable, slimed transfersomes 

throughout the skin. 

http://www.ijrti.org/
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 Additionally, body heat causes the skin's surface water to evaporate, creating the osmotic gradient, which acts 

as the driving. 

If administered under nonocclusive conditions, they effectively penetrate intact skin; this particular 

nonocclusive state of the skin is necessary primarily to establish a transepidermal osmotic gradient across the 

skin.  

They efficiently penetrate through the intact skin if applied under nonocclusive conditions; this specific 

nonocclusive state of the skin is required mainly to initiate a transepidermal osmotic gradient across the skin. 

 These created channels allow the transfer of ultra-deformable, slimed transfersomes across the skin with 

respect to the hydration gradient . 

Transfersomes demonstrate a higher permeation efficiency (through small skin channels) compared to 

conventional liposomes but have a similar bilayered structure that facilitates the encapsulation of lipophilic and 

hydrophilic, as well as amphiphilic, drugs and Transfersomes vary from liposomes, primarily due to their softer, 

better adjustable and ultra-deformable artificial membranes. 

 Interdependency of the local composition, as well as the shape of the lipid bilayer, makes the vesicles both 

self-optimizing and self-regulating. This property enables the transfersomes vesicles to cross numerous 

transport barriers efficiently. 

4. Composition of Transfersomes 

The primary component of transfersomes is typically an amphipathic substance (such as soy 

phosphatidylcholine, egg phosphatidylcholine, etc.) 

which may consist of a combination of lipids, the vesicle-forming elements that form the lipid bilayer. 

Second, apply 10–25% surfactants/edge activators. The most popular edge activators in transfersome 

preparations are biocompatible bilayer-softening compounds, such as sodium cholates, sodium deoxycholate, 

Tweens and Spans (Tween 20, Tween 60, Tween 80, Span 60, Span 65, and Span 80), and dipotassium 

glycyrrhizinate. 

 These substances improve the permeability and bilayer flexibility of the vesicles.roughly 3–10% alcohol as the 

solvent, and water or a saline phosphate buffer (pH 6.5–7) as the hydrating medium. 

Transfersomes are generally composed offirstly, the main ingredient, an amphipathic ingredient (e.g., soy 

phosphatidylcholine, egg phosphatidylcholine, etc.) that can be a mixture of lipids, which are the vesicle-

forming components that create the lipid bilayer. 

sodium deoxycholate; Tweens and Spans (Tween 20, Tween 60, Tween 80, Span 60, Span 65 and Span 80) and 

dipotassium glycyrrhizinate, 

http://www.ijrti.org/
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 which are biocompatible bilayer-softening compounds that increase the vesicles’ bilayer flexibility and 

improve the permeability. about 3–10% alcohol, as the solvent and, finally, hydrating medium consist with 

either water or a saline phosphate buffer (pH 6.5–7). 

5. Factors Affecting Properties of Transfersomes 

Numerous process variables may have an impact on the transfersomes' characteristics during the process of 

developing an optimal formulation. 

 These factors mostly pertain to the production of transfersomal formulations, which are 

distinguished by the following Because the phospholipid: Edge activator (lecithin:surfactant) ratio has a 

significant impact on the entrapment efficiency, vesicle size, and penetration ability, it should be tuned. It has 

generally been stated that a higher concentration of surfactant may result in a lower EE. 

This could be the consequence of the arrangement of surfactant molecules inside the vesicular lipid bilayer 

structure, which could create pores within the vesicular membrane and result in an increased permeability of the 

vesicles' membrane. 

The arrangement of surfactant molecules within the vesicular lipid bilayer structure may give rise to pores in 

the vesicular membrane, increasing fluidity and possibly causing the entrapped drug to leak. 

 This could be the cause of the increased membrane permeability of the vesicles. While the addition of modest 

concentrations of surfactants may cause the vesicle size to rise, a further increase in the edge activator content 

may cause pore formation in the bilayer and a decrease in the vesicles' ability to permeate. 

Impact of Different Solvents A variety of solvents, including methanol and ethanol, are employed. The 

solubility of each formulation ingredient in the solvent and their compatibility with the solvent determine which 

solvent is best. 

To improve the film-forming ability and stability following hydration, it is preferable for all of the excipients—

including the drug—to fully dissolve in the solvent and yield a clear, transparent solution. 

 The formulation's solvents may also serve as penetration enhancers, increasing the flow of drugs over the 

membrane. 

 Ethanol was utilized in a number of investigations to increase the transit of levonorgestrel, 5-fluorouracil, 

hydrocortisone, and estradiol via rat skin (Williams and Barry, 2004). Ethanol, for instance, improves 

penetration by a variety of methods, including raising. 

This could encourage the encapsulating effect of different edges (surfactants) to leak out as a result.  

The kind of edge activators included in the formulations of transfersome vesicles affects both their 

deformability and entrapment efficiency. 

 This might result from the EA's different chemical structure. Generally speaking, increasing the surfactant 

concentration, the hydrophilicity of the surfactant head group, the length of the carbon chain, and the 

hydrophilic lipophilic balance (HLB) results in a decrease in vesicle size.  

http://www.ijrti.org/
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When the transfersomes were prepared using the three surfactants—tween 80, span 80, and sodium 

deoxycholate—a decrease in vesicle size was seen at increasing surfactant concentrations. This could be 

because micelle production is induced by high surfactant concentrations (more than 15%). 

This may promote the consequent leakage of the encapsulated Effect of various edge (Surfactants). 

It offers a homogenous formulation and is believed to be a significant factor in the decrease of interfacial 

tension. Furthermore, a higher concentration of surfactant may cause the vesicles to become more charged, 

which lowers vesicle aggregation and improves system stability. Furthermore, one of the characteristics of the 

surfactant is what gives the vesicles their entrapment efficiency; for instance, using a surfactant with a low HLB 

value would improve the entrapment of a lipophilic medication. 

Using the right hydration medium pH is crucial because it maintains the drug together, increasing trapping and 

penetration. 

Colloidal particles, or vesicles, are aqueous compartments surrounded by amphiphilic molecules arranged in 

concentric bilayers. 

 With hydrophilic pharmaceuticals contained in the inner aqueous compartment and hydrophobic drugs 

confined within the lipid bilayer, they are highly effective vesicular drug delivery devices. The passage of 

transfersomes through the skin is primarily linked to the membrane's flexibility, hydrophilicity, and capacity to 

preserve the vesicle's integrity. Transfersomes are extremely deformable (ultra-flexible) and self-optimizing 

new drug carrier vesicles. 

 

 

The mechanism of action of transfersomes. 

They efficiently penetrate through the intact skin if applied under nonocclusive conditions; this specific 

nonocclusive state of the skin is required mainly to initiate a trans epidermal osmotic gradient across the skin. 

http://www.ijrti.org/
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The transdermal water activity difference, which originates due to the natural transdermal gradient, creates a 

significantly strong force that acts upon the skin through transfersomes vesicles, which enforce the widening of 

intercellular junctions with the lowest resistance and thereby generate transcutaneous channels 20–30 nm in 

width. These created channels allow the transfer of ultra-deformable, slimed transfersomes across the skin with 

respect to the hydration gradient. Moreover, the osmotic gradient develops as a result of evaporation of the skin 

surface water due to body heat, which exerts its action as the driving force to facilitate the flexible transport 

across the skin to deliver therapeutic agents from the site of application to the target area for local or systemic 

treatments in effective therapeutic concentrations and minimum systemic toxicity. Transfersomes demonstrate a 

higher permeation efficiency (through small skin channels) compared to conventional liposomes but have a 

similar bilayered structure that facilitates the encapsulation of lipophilic and hydrophilic, as well as 

amphiphilic, drug. Transfersomes vary from liposomes, primarily due to their softer, better adjustable and ultra-

deformable artificial membranes. Interdependency of the local composition, as well as the shape of the lipid 

bilayer, makes the vesicles both self-optimizing and self-regulating. This property enables the transfersomes 

vesicles to cross numerous transport barriers efficient. 

Transfersomes are ultra-deformable carriers that facilitate the delivery of a diverse array of drug molecules 

across the skin barrier with superior efficacy compared to the conventional vesicular systems. The osmotic 

gradient is the main driving force for the transport of transfersomes into the deeper skin layers. Importantly, 

transferosomes are specifically designed vesicular systems that need to be optimized in accordance with 

individual cases of drugs of interest to achieve the most effective formulations and ultimate pharmacological 

responses. Further scientific studies associated with transfersomes may lead to novel promising therapeutic 

approaches against many types of diseases. 

The EAs used in transfersomal formulations can also facilitate the solubilization of hydrophobic drugs, thereby 

increasing the drug entrapment efficiency of the formulations. Moreover, the EAs have the potential to 

solubilize and fluidize the skin lipids, resulting in skin permeation enhancements. The effect of EAs associated 

in skin permeations depends on their types and concentrations. Surfactants are one of many different 

compounds that act as edge activators and penetration enhancers. They are known to be amphiphilic molecules 

that consist of a lipophilic alkyl chain that is connected to a hydrophilic head group.Generally, rather 

than cation anionic surfactants are furthermore effective in enhancing the skin penetration, and the critical 

micelle concentration is also lower, whereas nonionic surfactants with an uncharged polar head group are 

better-tolerated than cationic and anionic surfactantsThe mechanism of action of transfersomes. They 

efficiently penetrate through the intact skin if applied under nonocclusive conditions; this specific nonocclusive 

state of the skin is required mainly to initiate a transepidermal osmotic gradient across the skin. 

Advantages of Transfersomes as Vesicle-based Transdermal Drug Delivery Systems  

 Transfersomes carrier moieties are hydrophilic as well as hydrophobic, hence providing a novel drug carrier 

system that allows the delivery of therapeutic agents over wide ranges of solubility. 

http://www.ijrti.org/
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 The ability of transfersomes to squeeze through narrow constrictions at the skin barrier has been attributed 

to their ultra-deformability and elastic properties, indeed constrictions as narrow as 5 to 10 times smaller 

than the diameter of the vesicle. 

 High vesicle deformability leads to unmediated drug transport across the skin without any detectable loss in 

intact vesicles and may be used for topical as well as systemic treatment. 

 The Transfersomes carriers are highly versatile, efficient to accommodate agents of very diverse types 

almost irrespective of their size, structure, molecular weight, or polarity. 

 They are composed of natural phospholipids and EAs, so promisingly biocompatible and biodegradable. 

 Transfersomes may be used for the delivery of a wide range of active agents, such as proteins and peptides, 

insulin, corticosteroids, interferons, anesthetics, NSAIDs, anticancer drugs and herbal drugs. 

 Transfersomes would thus obviously be candidates for sustained drug release and predictable and extended 

duration of activity. 

 They can improve transdermal flux and site-specific delivery of bioactive agents. 

 This helps avoid first-pass metabolism, a big drawback for oral drug administration and so leads to 

optimized bioavailability of the drug. 

 Minimize the undesirable side effects of the drug, as well as protect the drug from metabolic degradation; 

furthermore, utility of short half-life drugs.  

Transfersomes can even lead to nearly 90% entrapment efficiency (EE) of the lipophilic drug in most cases. 

Maximum entrapment efficiency more than 90% was obtained for the transfersome formulations of both 

DDEA and CRM.  

 The entrapment efficiency can variate due to various reasons, as, when the lipid concentration was more, a 

high entrapment efficiency could be observed. The EE decreases when the surfactant concentration 

increases above certain concentrations due to the formation of mixed micelles. According to the literature, 

in case of a low EE . 

 Further enhancement of encapsulation of the lipophilic drug can be achieved if a surfactant with a low HLB 

value is added to it. This is observed to be a fact where transfersomes exhibit the very high encapsulation 

property of lipophilic drugs.  

 They are advantageously prepared from pharmaceutically acceptable starting materials with conventional 

techniques, but have to be prepared and optimized on a case-to-case manner. 

 This can be easily used due to a very short and simple procedure for its production. 

 4. Composition of Transfersomes: 

 Transfersomes are generally composed of: 

 Transfersomes are chemically unstable as they are prone to oxidative degradation. Oxidation of 

transfersomes can be substantially reduced if the aqueous media is degassed and purged with inert gases 

like nitrogen and argon. Storage at low temperature and under protection from light also reduce the chance 
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of oxidation. Some post-preparation processing such as freeze-drying and spray-drying can enhance the 

storage stability of the transfersome. 

 Another barrier to using transfersomes as a drug delivery system is that achieving the high purity of the 

natural phospholipids is very difficult. Therefore, phospholipids might be from synthetic origin. 

 Transferosomal formulation can be associated with the expensiveness of raw materials, including lipid 

excipients, and also expensive equipment required in increasing their manufacture. The most commonly 

applied lipid component is phosphatidylcholine since it is relatively cheaper. 

 It essentially comprises an amphipathic component, which may be a mixture of lipids of the type 

phosphatidylcholine, egg phosphatidylcholine, etc. These are vesicle forming components building up the 

lipid bilayer.  

 Such a combination also contains the second most essential component 10–25% surfactants/edge 

activators; among the widely used edge activators in transferosome preparations, one can include: 

surfactants as sodium sodium deoxycholate; Tweens and Spans (Tween 20, Tween 60, Tween 80, Span 

60, Span 65 and Span 80) and bilayer, and that are biocompatible bilayer-softening compounds that 

increase the bilayer flexibility of vesicles, thus enhancing permeability Transferosomes, also known as 

transfersomes, are ultradeformable vesicles designed for transdermal applications consisting of a lipid 

bilayer with phospholipids and an edge activator and an ethanol/aqueous core. 

 The amphipathic component is the first major constituent of the transferosome, which is a vesicle-forming 

element composing the lipid bilayer. The commonly known amphipathic component is phospholipids like 

soy phosphatidylcholine, dipalmitoylphosphatidylcholine, distearoylphosphatidylcholine, and egg lecithin. 

The two most frequently used natural and synthetic lipid components are lecithin and soy 

phosphatidylcholine. The phospholipids are integral in the building of transferosomes as they play a key 

role in the zeta potential, trapping efficiency, vesicle size and vesicle permeability properties of the 

vesicles (Abdulbaqi et al, 2017). The stability of the transferosomes is highly related to the stability of 

phospholipids used. Generally, phospholipids are unstable when exposed to air, sunlight, and high 

temperatures. Due to the presence of the hydroxyl functional group attached to the fatty acid group in the 

phospholipid structure, the compound is liable to oxidative degradation (Parkash, 2018). However, 

regarding the physicochemical properties of transferosomes: particle size, stability and entrapment 

efficiency without studying the effect of other excipients such as edge activators, which are also known as 

surfactants (Opatha et al 2020.,).  

 For instance, it was demonstrated, that the encapsulation of felodipine in soya lecithin transfersomes 

resulted in obtaining nanosize particles, and it led to a better entrapment efficiency in contrast to the 

encapsulation with egg lecithin (Yusuf et al., 2014). Soya lecithin should be used instead of egg lecithin if 

the drug has bigger hydrophobicity (Yusuf et al., 2014). This study concluded that the drug with the 

chemical feature of the lipid led to disparity in the drug loading capacity.  An additional study by Shuwaili 

et al., Pentoxifylline a vasodilator and anti-inflammatory agent was encapsulated in deformable 
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transferosomes using three different lipid carriers: egg yolk, soybean, and phospholipid 90G (Al Shuwaili 

et al., 2016). The formulation with egg yolk produced the smallest transferosome size. Though there was a 

difference in particle size, there were no differences that were observed in encapsulation efficiency 

between the three carriers (Al Shuwaili et al., 2016). 

 The edge activators are the other major component of transferosomes with a content range of 10%–25%. 

They comprise compounds, which soften the biocompatible bilayer of the vesicles thereby improving their 

permeation and flexibility. Stearylamine, dodecyltrimethylammonium bromide, cetylpyridinium chloride 

monohydrate, sodium cholate, sodium deoxycholate, sodium lauryl sulfate, Tweens, Spans, and Brij 30 

surfactants can be used in those carriers[13]. Besides these kinds of edge activators, oleic acid, eucalyptus 

oil, limonene, and castor oil are the examples of oils which could also be used as edge activators instead of 

using traditional surfactants. The nature of edge activator conditions deformability, trapping efficiency, 

and zeta potential of transferosome vesicles. This can be accounted for by their unique chemical 

compositions. More or less generally, increased concentration of surfactant results in smaller vesicles 

(Firoznezhad et al., 2022). It has been reported that positive charged particles are more penetrative than 

neutral or negative charged particles . This can be because of repulsive interaction with the negatively 

charged skin (Hasanovic et al., 2010; Kitagawa & Kasamaki, 2006).  

 The second major constituent of transferosomes has a content range of 10%–25% of the edge activators. 

These are those compounds that soften the biocompatible bilayer of the vesicles thereby increasing their 

permeation and flexibility. Stearylamine, dodecyltrimethylammonium bromide, cetylpyridinium chloride 

monohydrate, sodium cholate, sodium deoxycholate, sodium lauryl sulfate, Tweens, Spans, and Brij 30 

are all example of surfactants that can be used in these carriers. Beside these types of edge activators, oleic 

acid, eucalyptus oil, limonene, and castor oil are examples of oils that can also be used as edge activators 

instead of classic surfactants. The nature of the edge activator used in the formulation of transferosome 

vesicles affects its deformability, trapping efficiency, and zeta potential.This may be due to their different 

chemical structures. Generally, a high concentration of surfactant increases the surfactant content within 

the vesicles. This in turn results in smaller sizes of vesicles (Firoznezhad et al., 2022).  NPs charged 

positively show better penetration than negatively charged or neutral nanoparticles. This arises from the 

repulsive interaction between the particles and the negatively charged skin (Hasanovic et al., 2010; 

Kitagawa & Kasamaki, 2006).  

 

5. Factors Affecting Properties of Transfersomes 

In the process of obtaining an optimized formulation of transfersomes, there are number of process variables 

that could affect the properties of the transfersomes. These variables basically involve the manufacturing of 

transfersomal formulations, which are identified as follows: 
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Phospholipids Edge Activator Ratio. The ratio of phospholipid Edge activator, that is, lecithin:surfactant must 

be an optimized ratio due to the fact that this greatly affects entrapment efficiency, vesicle size, and permeation 

ability. Generally, it has been reportedly that a higher concentration of surfactant may lead to a decrease in the 

EE. This might be attributed to the outcome of increased membrane permeability because of the arrangement of 

surfactant molecules within the lipid bilayer structure of the vesicle, which would possibly form pores within 

the vesicular membrane and increase its fluidity, prompting the leakage of the entrapped drug. Further increase 

in edge activator concentration will lead to pore formation in the bilayer, and the ability of the vesicles to 

permeate becomes reduced, while low concentrations of surfactants lead to the growth in the size of the vesicle. 

In addition to that, some other researchers also have documented the decrease in the size of vesicles due to high 

phospholipid concentrations.  

Effect of Various Solvents Various solvents such as ethanol or methanol are used.Selection of appropriate 

solvent depends upon solubility of all the formulation ingredients in the solvent and compatibility with the 

solvent. Preferably, all the excipients, including drug, should completely dissolve in solvent and obtain a clear 

transparent solution to produce a better film-forming ability and good stability after hydration. The solvents in 

the formulation may also play their role as penetration enhancers that enhance the flux of the drug across the 

membrane.Williams and Barry (2004) state that ethanol was employed in various studies to enhance the flux of 

hydrocortisone, 5-fluorouracil, estradiol and levonorgestrel through rat skin . For an example, ethanol enhances 

permeation through various mechanisms, such as increase the solubility of the drug in vesicles by acting as 

solvent, further on permeating into the stratum corneum and alters the solubility characteristics of the 

Increasing the ethanol concentration in the formulation may lead to a decline in the %EE, which would be 

primarily due to increased permeability of the vesicular.  

 

Effect of Different Edge Activators (Surfactants)Vesicle size of transfersomes and hence their deformability as 

well as entrapment efficiency depend upon the types of edge activators that are used for preparing formulations. 

It may be attributed to the difference in chemical structure among EA Typically, with an increase in 

concentration of the surfactant, the size of vesicle decreases. Further, HLB as well as hydrophilicity of the head 

group of the surfactant and length of carbon chain also play a significant role in determining the vesicle size. 

The three surfactants, tween 80, span 80, and sodium deoxycholate, were used to prepare the transfersomes, and 

a reduction in the vesicle size was observed when the higher surfactant concentration was used. It may be 

because the very high surfactant concentrations of more than 15% induce micelle formation rather than the 

vesicle formation. A relatively low PDI was achieved with the increased concentration of the surfactant. A very 

small PDI is taken as being responsible for a uniform size distribution, which is believed to be a critical 

requirement for reducing the interfacial tension and for providing a uniform formulation. Furthermore, an 

increase in the concentration of the surfactant can even enhance the charge on the vesicles, thereby reducing the 

aggregation of vesicles and enhancing the stability of the system. In addition, surfactant properties are among 
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the properties responsible for the entrapment efficiency of the vesicles, since for an example, the entrapment of 

a lipophilic drug would be enhanced with the use of a surfactant with a low HLB value. More importantly, it 

has been reported that at higher concentrations of surfactant, the number of formed vesicles increases, which 

leads to a greater volume of the hydrophobic bilayer domain available for the entrapment of hydrophobic drugs. 

However, if the amount of lipophilic drug exceeds the vesicular loading capacity it may cause disruption of 

vesicular membrane, leakage of the drug, reduction in entrapment efficiency and skin permeation ability. 

Furthermore, the membrane permeability of vesicles depends on carbon chain length along with transition 

temperature of the surfactant. The amount of surfactant employed in the preparation is dependent on the 

packing density of the phospholipid, involved and also on the interaction of the surfactant and 

phospholipid.Transferosomes may be affected in terms of their permeation property by surfactants. 

Concentration-dependent and type-specific properties were found for surfactants used, the amount of drug 

(ciprofloxacin) released was significantly higher with Tween 80 according to a 2014 study by Cipolla et al. 

The hydration medium can be either water or saline phosphate buffer (pH 6.5–7). The pH value of the 

formulation should be suitable to balance, on the one hand, both the properties of the formulation and its 

biological applications and, on the other hand, the route of administration. The lipid bilayer of transfersomes 

simulates the phospholipid layer of the cell membrane, whereas only unionized drugs are bound to the 

membrane by the phospholipid bilayer and penetrate.It is very essential to use the suitable pH of the hydration 

medium, keeping the drug unionized, hence increasing the entrapment and permeation of the drug. 

6. Conclusions 

Transfersomes are ultra-deformable carriers that can drive across the skin barrier the diverse array of drug 

molecules with much better efficacy than the conventional vesicular systems. 33 Transfersomes are a kind of 

carrier that can induce transport into the deeper layers of the skin by the force of an osmotic gradient. 

Transfersomes are vesicular delivery systems that have specifically been designed and need to be optimized in 

relation to specific cases of drugs of interest to acquire the most effective formulations and, consequently, 

utmost pharmacological responses. Further scientific efforts connected with transfersomes may lead to new 

promising therapeutic strategies for diseases of various etiologies. 

The term transferosomes is used for the transfersomes, and they are ultradeformable vesicles for transdermal 

applications comprising a lipid bilayer with an edge activator and an ethanol/aqueouscore. 

Transfersomes are ultradeformable vesicle having an aqueous core surrounded by the complex lipid bilayer. 

Transferosomes possess an infrastructure consisting of hydrophobic and hydrophilic moieties together and as a 

result can accommodate drug molecules with wide range of solubility. Transferosomes can deform and pass 

through narrow constriction (from 5 to 10 times less than their own diameter) without measurable loss. The 

transfersome consists of two major aggregates namely. The first one is an amphipathic ingredient 

(phosphatidylcholine), in which the aqueous solvents self-assemble into lipid bilayer that closes into a simple 

lipid vesicle . The second one is a bilayer softening ingredient that includes surfactant, or an amphiphile drug 
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which in turn raises the flexibility of the lipid bilayer and permeability. Transferosomes vesicles consist of 

phospholipids as a major ingredient (soya phosphatidylcholine, egg phosphatidylcholine, dipalmityl 

phosphatidylcholine, etc.), 10-25% surfactants to provide flexibility (sodium cholate, tween 80, span-80), 3-

10% alcohol as a solvent (ethanol, methanol) and hydrating med.  

They are different from liposomes due to the presence of so-called edge-activators, and they contain 

phospholipids as the main ingredient with 10-25% surfactant (e.g. sodium cholate) and 3-10% ethanol.[44] The 

surfactants represent the "edge activators", which confer on the transferosomes an ultradeformability allowing 

them to penetrate the stratum corneum . The elasticity of the vesicle is correlated to the quantity and to the 

structure of the incorporated surfactant.[19] In comparison to liposomes, it has been claimed that 

transferosomes are capable to deliver their "payload" deeper into the skin. 
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