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ABSTRACT

A new vesicular derivative called transferosomes has been created to lessen improper transdermal absorption
of both high and low molecular-weight drugs. Surfactants and transferosomes can be used together to enhance
drug loading, stability, skin penetration, and controlled drug distribution. They can be used topically or
systemically to provide medications, and scaling them up is made simple by their basic processes.
Nanotechnology is advancing the development of vesicular drug delivery systems like transferosomes,
niosomes, proniosomes, liposomes, ethosomes, and electrosomes.The "osmotic gradient" or transdermal
gradient, where an amphiphilic bilayer forms, is the primary method for delivering active chemicals through the
skin.The release of medication from transferosomes, which can pass through mucosal layers and aid in the
distribution of drugs via transdermal and dermal routes, is governed by the diffusion mechanism.Through the
use of a thin film hydration process, transfersomes are created by dissolving surfactant and phosphatelipids in
a volatile organic solvent. The finished goods are homogenised by hand extrusions and then exposed to
sonication. Transferosomes are useful in the transport of insulin, corticosteroids, proteins, and peptides. They
can also be utilised to transport non-steroidal anti-inflammatory drugs, herbal treatments, anaesthetics, and

anticancer drugs.

KEYWORDS: Transferosomes, Transdermal drug delivery system, Modified Transferosomes, drug carrier.
INTRODUCTION

One of the most significant advances in vesicle research has been the development of a novel vesicular
derivative called "transferosomes," which has made it possible to reduce the faulty transdermal penetration of
several low- and high-molecular-weight medications [1].The recently introduced unique drug carriers are
transfersomes, highly malleable vesicles that can transport big molecules through intact mammalian skin. In its
broadest definition, a transfersome is a device that naturally penetrates skin to transfer medications from the
application to the intended location [2-4]. Transferosomes are a unique kind of liposome that are made up of an
edge activator and phosphatidylcholine. These are flexible, soft vesicles designed to improve the delivery of
active drugs [5].The German business IDEA AG registered them, and it uses them to refer to its in-house

developed medicine delivery technique.The Latin term "transfere," which means "to carry across," and the
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Greek word "soma," which means "body," are the sources of the name, which means "carrying body."An
artificial vesicle that mimics a real cell vesicle is called a transferosome carrier. It is hence appropriate for
regulated and focused medication delivery. It can be functionally understood as a lipid droplet with enough
deformability to easily pass through pores considerably smaller than the droplet itself. It is a complicated
aggregate that is extremely flexible and sensitive to stress.Its ideal shape is a very malleable vesicle with a
complex lipid bilayer encircling an aqueous centre.The vesicle is both self-regulating and self-optimizing due
to the interdependency of the bilayer's structure and local composition .Because of this, transferosomes are able
to effectively pass through a variety of transport barriers and function as drug carriers for targeted, non-invasive
drug delivery and therapeutic agent release that is sustained.Using vesicle formulations as skin delivery systems
is one of the most contentious approaches of drug delivery through the skin. Combining solid and liquid (oil)
lipids with surfactants in an aqueous solution is a common technique to get around some of the difficulties
associated with transdermal medication administration. Edge activators are employed in addition to PCs and
liposome-derived cholesterol to cause vesicle deformability. Better drug loading, stability, skin penetration, and
regulated drug distribution are the outcomes of this combination [6-9]. These characteristics can be modified
further to create transferosomes, a novel class of ultra-flexible carriers that improve skin permeability [10].
Because transferosomes may deliver higher concentrations of active ingredients to the skin's deeper layers, they
are a desirable drug delivery vehicle for transdermal therapy. Transferosomes enter the SC via the intracellular
or transcellular pathway by forming a "osmotic gradient" [11]. Transferosomes exhibit demonstrable
losslessness in the face of narrow constriction, ranging from five to ten times smaller than their own diameter.
Higher deformability allows intact vesicles to penetrate more easily.Both low and large molecular weight
medications, including as albumin, corticosteroids, sex hormone, insulin, gap junction protein, and analgesics,
can be carried by them. They are similar to liposomes in that they are made of natural phospholipids, making
them both biocompatible and biodegradable. When it comes to lipophilic drugs, their entrapment efficiency is
close to 90%.They guard against the drug's metabolic breakdown while it is encapsulated. They serve as a depot,
progressively discharging their contents. They can be applied topically or systemically to deliver drugs. Simple
procedures that don't require long processes, needless use, or compounds that are unsuitable for use in

pharmaceuticals make them easy to scale up [12].
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Figurel:- An illustration of a transferosome vesicle.
Transferosome composition and structure

Phospholipids such as phosphatidylcholine are included in transferosomes, which form lipid bilayers in aqueous
environments to create vesicles. Bilayer elasticity and fluidity are increased by edge activators, which are
typically single chain surfactants like sodium cholate or Tween 20 [13, 14]. Phospholipids and surfactants
combine to form transferosomes, a kind of vesicular carrier that can encapsulate drugs that are both hydrophilic
and hydrophobic [15,16]. Their structure combines hydrophilic and hydrophobic moieties, allowing them to
store a variety of solubility-based medicinal compounds. In transfersome preparations, 10-25% surfactants or
edge activators are frequently used. These consist of dipotassium glycyrrhizinate, sodium cholates, sodium
deoxycholate, Tweens and Spans (Tween 20, Tween 60, Tween 80, Span 60, Span 65, and Span 80), and Tweens
and Spans. These compounds are biocompatible and soften bilayers, increasing the permeability and bilayer
flexibility of vesicles [17-20]. Transferosomes have the ability to bend and pass through microscopic
constriction (between five and ten times smaller than their own diameter) without causing obvious loss, which
allows for better penetration of intact vesicles. They can be made using a variety of techniques, such as ether
injection, reverse-phase evaporation, and thinfilm hydration [21].A saline phosphate buffer (pH 6.5-7) or water
make up the hydrating medium, while 3-10% alcohol (ethanol or methanol) serves as the solvent [22-
23].Because they are composed of phospholipids and surfactants, they have the potential to encapsulate both
hydrophilic and hydrophobic medicines. Transferosomes can adapt to environmental stress and change the
makeup of their membrane locally and reversibly because of their high and self-optimizing deformability. They
may pass through small constrictions thanks to this characteristic without noticeably losing distortion. Since
intact vesicles are highly deformable and hence easier to penetrate, they are an excellent choice for transdermal

medication delivery. The infrastructure of transferosomes, which consists of hydrophobic and hydrophilic
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moieties, allows them to retain therapeutic compounds with varying degrees of solubility [20].As a result, the

resulting transfersome vesicle with optimised permeability and flexibility can quickly and readily change its

form by modifying the local concentration of each bilayer component in response to the bilayer's local stress.

Thus, the "softer," more malleable, and more adaptable artificial membrane of the transfersome sets it apart

from such more traditional vesicles Table 1
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Figure 2:- Transferosome penetration mechanism through the skin.

Ingredient Examples Functions

Phospholipids Soya Phosphatidycholine
Egg Phosphatidycholine Vesicle forming
Disteryl Component
Phosphatidycholine

Surfactant Sodium Cholate
Sodium Deoxy Cholate For providing Flexibility
Tween 80
Span 80

Alcohol Ethanol Solvent

© 2025, IJSREM | www.ijsrem.com

DOI: 10.55041/IJSREM52269

Page 4


http://www.ijsrem.com/

i < Journal

2 oy,
@Rﬁ International Journal of Scientific Research in Engineering and Management (IJSREM)

W Volume: 09 Issue: 08 | Aug - 2025 SJIF Rating: 8.586 ISSN: 2582-3930

Methanol

Dye Rhodamine-123 Scanning
Rhodamine -DHPE Laseer Microscopy
Flurescein —-DHPE (CSLM) Study
Nil red
6 Carboxy fluorescence

Buffering Agent Saline phosphate buffer Hydrating medium
(Ph-6.5)

7% v/v ethanol
Tris buffer (Ph-6.5)

TRANSFEROSOMES V/S OTHER CARRIER SYSTEM

The vesicular drug delivery systems known as transferosomes, niosomes, proniosomes, liposomes, ethosomes,
and electrosomes have garnered interest in the field of nanotechnology [24-27]. from these, transferosomes
hold great promise for transdermal drug delivery because of their capacity to enter the skin through the pores,
encapsulate molecules that are both hydrophilic and lipophilic, extend the duration of the drug in the systemic
circulation, reach the intended organs and tissues, and decrease toxicity while boosting bioavailability [25-26].
Because of the great aggregate deformability that results, transfersomes can spontaneously pierce the skin. The
high transfersome surface hydrophilicity, which compels people to look for areas with strong water activity,
supports this propensity. Given that the micellar suspension has a far higher surfactant content than
transfersomes (PC/sodium cholate, 65/35 w/w%, respectively), it is quite likely that the surfactant's fluidisation
of the stratum corneum is not the only factor contributing to the transfersomes' high penetration capacity.
Therefore, if the improved penetrating capability of the transfersomes was produced by the solubilisation of the
skin lipids, one would expect even better penetration performance from the micelles. The fact that the higher
surfactant content in the mixed micelles has no influence on the efficiency of material transport into the skin
disproves this theory. Conversely, even when administered non-occlusively, mixed micelles remain restricted
to the uppermost layer of the stratum corneum [28]. Conversely, prosniosomes are aqueous formulations of
nonionic surfactant-coated carrier systems that dissolve in water and instantly transform into niosomes when
hydrated. They may also improve the solubility, bioavailability, and absorption of specific drugs in addition to
resolving the instability problems with liposomes and niosomes [24]. Niosomes are tiny lamellar structures that
are created when cholesterol and a non-ionic surfactant from the alkyl or dialkyl polyglycerol ether family are
mixed together and then hydrated in water. These structures can be used as drug carriers for both lipophilic and

amphiphilic substances [27].
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Advantages of Transferosomes

o They exhibit a high entrapment efficiency, close to 90% in the case of lipophilic drugs.

o Transferosomes are a valuable drug delivery mechanism for poorly soluble medicines because they are
ultra-deformable vesicles that can fit through tiny pores that are smaller than their size [29].

o The architecture of transferosomes, which consists of both hydrophobic and hydrophilic moieties, allows
them to store therapeutic compounds with a wide range of solubility. Transferosomes are able to bend and flow
through constriction that is 5—-10 times smaller than their own diameter with little loss.

. They are composed of biocompatible and biodegradable lipids and surfactants, transferosomes are a
good choice for drug delivery applications [30].

o act as a transporter for drugs with and without high molecular weights, entering the stratum corneum by
naturally generating an osmotic gradient [31, 32].

o Minoxidil cutaneous administration and possible ocular delivery of cyclosporine A have both been
studied with transferosomes. Additionally, they are intended to deliver active pharmaceutical ingredients (APIs)
to respiratory tract inflammation-affected cells selectively [31, 32].

o Transferosomes have the potential to enhance patient acceptability by facilitating painless drug delivery,
lowering administration frequency.

o Various lipids, surfactants, and edge activators can be used into transferosome formulations to achieve
enhanced penetration and a broad spectrum of solubilities [29].

. Transferosomes have the ability to circumvent first-pass metabolism, a prevalent problem with
traditional oral drug delivery methods, which can result in more patient compliance and decreased adverse
effects.

. These systems allow for self-administration [31, 32].

Disadvantages of Transferosomes

. Formulations for transfersomes are costly.
. The tendency of transfersomes to undergo oxidative destruction makes them chemically unstable [33].
. Another factor working against the use of transfersomes as drug delivery vehicles is the purity of natural

phospholipids [34].

= It is possible that transferosomes have a restricted ability to load medications and that they are not
appropriate for all drug kinds [35].

. It provides hydrophilic skin structures with progressive therapeutic advantages [36].

o Their stability and drug release qualities can be impacted by variations in pH and temperature, as they

are susceptible to these changes [29].
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MECHANISM OF TRANSFEROSOMES

Transferosomes were developed in order to use the advantages of phospholipid vesicles as a transdermal drug
delivery system. Depending on the application or administration technique used, these self-optimised aggregates
can distribute medication through or into the skin with high efficiency and repeatability thanks to their ultra-
flexible membrane. The process that improves the transport of active chemicals through and into the skin is
currently poorly understood. Two different action mechanisms have been suggested.The "osmotic gradient or
transdermal gradient" has been identified as the main mechanism by which transferosomes penetrate the skin
[38]. where an amphiphilic bilayer is formed by the colloidal particles that comprise the vesicles. While the
hydrophobic pharmaceuticals are confined in the lipid bilayer, the hydrophilic drugs are often transported by
the vesicular drug delivery mechanisms within the internal aqueous compartment [39]. On the other hand,
therapeutic agent carrier vesicles enable passage across skin, making transferosomes ultra-flexible and self-
optimizing, due to their increased deformability and ability to associate with the tissue layer versatility and

integrity of the transferosome [40].

The diffusion mechanism, which is impacted by the drug's concentration, the characteristics of the lipid matrix,
and the external environment, controls the release of the medication from the transferosomes [41]. The capacity
of transferosomes to deeply penetrate mucosal layers improves the bioavailability of medications. The
transferosomes' elastic and pliable membrane is thought to be the cause of this penetration [42]. Drug
distribution by transdermal and dermal means is possible using transferosomes. The contact between the lipids
in the transferosomes and the lipid layer of the skin is the mechanism of skin permeation, and it can help the

drug pass through the skin [43].

Method of Preparation of Transferosomes:

l. Thin film hydration technique is employed for the preparation of Transfersomes which comprised of
three steps: [44,45,46]

. The components of vesicles, phospholipids and surfactant, are dissolved in a volatile organic solvent
(chloroform-methanol) to create a thin layer. The organic solvent is then removed using a rotary evaporator
above the lipid transition temperature, which is 50°C for dipalmitoylphosphatidylcholine and ambient
temperature for pure PC vesicles. The final traces of the solvent were removed overnight under Hoover.

. The resulting thin film is hydrated with buffer (pH 6.5) by rotating it at 60 rpm for an hour at the
proper temperature. The resulting vesicles inflated for two hours at room temperature.

. The finished products were sonicated for 30 minutes at ambient temperature or 50°C using a bath
sonicator or a probe sonicated for 30 minutes at 4°C to produce small vesicles. The sonicated vesicles were

homogenised by ten hand extrusions across a sandwich of 200 and 100 nm polycarbonate membranes.
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2. The following procedures were included in the modified hand shaking, lipid film hydration technique
that was developed for the creation of Transfersomes: [47-50]

. A 1:1 solution of ethanol and chloroform was used to dissolve the medication, lecithin (PC), and edge
activator. While handshaking over the lipid transition temperature (43°C), the organic solvent was evaporated.
A thin lipid coating formed inside the flask wall as it rotated. To allow the solvent to fully evaporate, the thin
coating was left overnight.

. The film was then hydrated with phosphate buffer (pH 7.4) and gently shaken for 15 minutes at the

proper temperature. The transfersome suspension was kept hydrating for an hour at 2—-8°C.

EVALUATION OF TRANSFEROSOMES

Transferosomes are evaluated similarly to liposomes, niosomes, and micelles in general [51]. For

transferosomes, the characterisation parameters listed below must be examined.

1. Vesicle size distribution and zeta potential - Malvern Zetasizer's Dynamic Light Scattering device was used

to measure the vesicle's size, size distribution, and zeta potential [52, 53].

2. Vesicle morphology - Vesicle diameter can be determined using photon correlation spectroscopy or the
dynamic light scattering (DLS) approach. Filtered saline was used to dilute the samples after they were produced
in deionised water and run through a 0.2 mm membrane filter. The samples were sized using photon correlation
spectroscopy or dynamic light scattering (DLS) measurements. Transferosome vesicles can be observed through
the use of methods such as TEM and phase contrast microscopy. Vesicles' stability over time can be ascertained

by their size and shape. DLS measures mean size, while TEM looks for structural alterations [52, 53].

3. Number of vesicles per cubic mm - In order to optimise the composition and other process factors, this
parameter is crucial. The formulations of non-sonicated transferosomes are diluted five times using a 0.9%
sodium chloride solution. For additional research, an optical microscope and hemocytometer can be employed
[54].The Transferosomes in80 small squares are counted and calculated using the following formula: Total
number of Transferosomes per cubic mm= (Total number of Transferosomes counted % dilution factor x 4000)

/ Total number of square counted.

4. Entrapment efficiency - The percentage of the additional medicine that is entrapped indicates the entrapment
efficiency. The mini-column centrifugation method was used to separate the unentrapped medication in order
to measure the entrapment efficiency. After centrifugation, the vesicles were disrupted using 0.1% Triton X-
100 or 50% npropanol [53]. The entrapment efficiency is expressed as: Entrapment efficiency = (Amount

entrapped / Total amount added) x100.

5. Drug content - Depending on the analytical method of the pharmacopoeial drug, the drug content can be

found using one of the instrumental analytical methods, such as modified high performance liquid
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chromatography method (HPLC method) using a UV detector, column oven, auto sample, pump, and

computerised analysis program [55].

6. Turbidity measurement - The nephelometer can be used to measure the turbidity of a medication in an aqueous

solution [52].

7. Degree of deformability or permeability measurement - Permeability analysis is one of the crucial and
distinctive parameters for characterising transferosomes.The pure water standard is used in the deformability
investigation. The manufacture of transferosomes is run through a large number of known-sized pores (via a
sandwich of several microporous filters, whose pore diameters range from 50 nm to 400 nm, contingent upon
the transferosome suspension used initially). Dynamic light scattering (DLS) measurements are used to record

particle sizes and size distributions following each pass [52, 56].

8. Penetration ability - Fluorescence microscopy can be used to assess the penetration capacity of transferosomes

[53, 56].

9. Occlusion effect - When using traditional topical medicines, occlusion of the skin is thought to aid in drug
penetration. However, this turns out to be harmful for elastic vesicles. The primary mechanism for vesicles to
permeate through the skin from its comparatively dry surface to its deeper, water-rich parts is hydrotaxis, or
movement in the direction of water. Because it stops water from evaporating off skin, occlusion has an impact

on hydration forces [52].

10. Surface charge and charge density - Zetasizer can be used to measure the surface charge and charge density

of transferosomes [53, 54].

11. In-vitro drug release - A drug release study conducted in vitro is used to calculate the penetration rate. Prior
to more costly in vivo tests, the formulation is optimised using data from invitro research, the time required to
reach steady state permeation, and the permeation flow at steady state. Transferosome suspension is incubated
at 320C, samples are taken at various periods, and the free drug is separated using micro column centrifugation
in order to determine drug release. Next, using the amount of drug entrapped at zero times as the beginning

amount (100% entrapped and 0% released), the amount of drug released is computed indirectly [53,54].

12. In-vitro Skin Permeation Studies: A modified Franz diffusion cell used in this study had a receiver
compartment volume of 50 ml and an effective diffusion area of 2.50 cm?. An in vitro drug study using goat
skin in phosphate buffer solution (pH 7.4) was conducted. Fresh goat belly skin was used in the permeation
testing after being procured from an abattoir. The skin on the abdomen was moisturised with a standard saline
solution after the hair was shaved off. The fat layer was removed by rubbing the skin with a cotton swab.
Between 0 and 40°C, skin was maintained in an isopropyl alcohol solution. To investigate skin permeation, the

stratum corneum side of the treated skin was placed horizontally on the receptor compartment, pointing upward

© 2025, IJSREM | www.ijsrem.com DOI: 10.55041/IJSREM52269 | Page 9



http://www.ijsrem.com/

i < Journal

.t-' \3;\\
) . L . ) .
@REMég International Journal of Scientific Research in Engineering and Management (IJSREM)
W Volume: 09 Issue: 08 | Aug - 2025 SJIF Rating: 8.586 ISSN: 2582-3930

towards the donor compartment of the Franz diffusion cell. Receptor compartment volume was 50 ml, and
effective permeation area between donor and receptor compartments was 2.50 cm?. The receptor compartment
was maintained at 37 £ 0.5°C, and 50 ml of phosphate buffer (pH 7.4) saline was stirred with a magnetic bar at
100 RPM. The formulation (equivalent to 10 mg of medication) was applied to the skin, and the top of the
diffusion cell was then covered. At appropriate intervals, 1 ml aliquots of the receptor media were removed, and
they were promptly replaced with an equivalent volume of fresh phosphate buffers (pH 7.4) to maintain sink
conditions. Correction factors for each aliquot were included while calculating the release profile. Samples were

examined using any instrumental analytical method [49, 50].

13. Physical stability: The first proportion of the medication trapped in the formulation was noted when glass
ampoules were sealed. The ampoules were stored at 4 degrees Celsius (refrigerated), 25 degrees Celsius (room
temperature), and 37 degrees Celsius (body temperature) for at least three months. Samples from every ampoule
were analysed after 30 days to see whether any medication had been spilt. The percentage of drug loss was

calculated by keeping the initial drug entrapment at 100% [55, 56].
APPLICATION OF TRANSFERSOMES

1. Delivery of Insulin:Transferosomes are a successful method for applying such high molecular weight
medications topically in a non-invasive manner. Insulin is usually injected subcutaneously, which is a
cumbersome method. Encapsulating insulin into transferosomes, also known as transfersulin, solves all of these
issues.Depending on the particular carrier composition, the first signs of systemic hypoglycemia can appear 90

to 180 minutes after transfersulin is applied to intact skin [57,58].

2. Delivery of Interferon: Drugs can be released under controlled conditions and their stability can be increased
by transferosomes. They serve as transporters for interferone (INF-a), a leukocyte product with
immunomodulatory and antiviral properties. In addition to providing immune treatment and regulated release

of the active ingredient to stabilise labile medicines, transferosomes also capture INF [59, 60].

3. Delivery of Proteins and Peptides:Proteins and peptides have been transported using transferosomes as a
carrier. Large biogenic molecules like proteins and peptides are extremely difficult for the body to absorb; when
taken orally, they are entirely broken down in the gastrointestinal tract.Since peptides are broken down by the
body, they are not designed for injection. Numerous strategies have been devised to ameliorate these
circumstances. Transferosome-derived bioavailability is comparable to that of subcutaneous injection of the
identical protein solution.Transferosomal preparations of this protein have also been shown to elicit a robust
immune response upon repeated application to the skin. For instance, adjuvant immunogenic serum albumin in
transferosomes has been shown to be immunologically active following multiple dermal challenges, in line with

transferosome preparations [61-63].
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4. Delivery of Anticancer Drugs: Transfersome technology has been used to try transdermal delivery of anti-
cancer medications like methotrexate. The outcomes were positive. This offered a fresh method of treating

cancer, particularly skin cancer [60,64,65].

5. Delivery of Corticosteroids: Corticosteroids have also been delivered using transferosomes. By optimising
the dosage of medication applied topically, transferosomes enhance both the site specificity and overall drug
safety of corticosteroid delivery into the skin. For the treatment of skin conditions, transferosome-based
corticosteroids are biologically active at doses several times lower than those seen in the formulations currently

on the market [66- 70] .

6. Transdermal Immunization: Transdermal immunisation employing transferosomes loaded with soluble
proteins such as gap junction protein, integral membrane protein, and human serum albumin is one of the most
significant uses of transferosomes.These methods have at least two benefits: they can be used without injection,
and they produce a relatively high titer and perhaps even relatively high IgA levels. Corticosteroids have also
been delivered using transferosomes. By optimising the dosage of medication applied topically, transferosomes

enhance both the site specificity and overall drug safety of corticosteroid delivery into the skin.

7. Delivery of NSAID: Anaesthetics can be administered as solutions using transferosomes, which are
incredibly malleable vesicles. In comparison to subcutaneous delivery, they demonstrated good results in less

than 10 meters. Anaesthesia administered by transferosomal suspensions has a longer-lasting impact [71,73].

8. Delivery of Herbal Drugs: Another method of delivery for herbal drugs is transfersome. Xiao-Ying et al.,
who demonstrate that capsaicin transferosomes had superior topical absorption as compared to pure capsaicin

[74-76].

9. Delivery of Anesthetic: Under the right circumstances, the application of a transferosome-containing
anaesthetic causes topical anaesthesia in less than ten minutes. Effect in cases of pain sensitivity is almost as
powerful (80%) as that of a similar subcutaneous bolus injection; however, the duration of the effect is longer

with transfersomal anaesthetic formulation [77,78].
Conclusion

With specific advantages over conventional carriers, including liposomes, niosomes, and ethosomes,
transferosomes represent an exciting advancement in the realm of transdermal and skin-based drug delivery
systems. They can effectively penetrate the stratum corneum and deliver both hydrophilic and lipophilic
medications thanks to their highly deformable and elastic bilayer structure, which is made up of phospholipids
and edge activators. This characteristic lowers systemic toxicity, retains therapeutic benefits, and improves
absorption. Transferosomes' clinical relevance has been expanded by their shown capacity to deliver a range of

therapeutic substances, including proteins, peptides, corticosteroids, anticancer medications, and even herbal
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formulations.

Notwithstanding these benefits, there are still some drawbacks, such as their oxidative degradation-induced
chemical instability, formulation costs, and variations in drug loading effectiveness. Their performance and
stability can also be impacted by environmental variables, including pH and temperature changes. However,
their biocompatibility, biodegradability, and ability to bypass first-pass metabolism provide significant
therapeutic advantages. Additionally, transferosomes make non-invasive, painless administration easier, which
increases patient acceptability and compliance. Taking everything into account, transferosomes have emerged
as aunique and versatile vesicular carrier system that holds significant potential for modern medication delivery.
Future studies should concentrate on resolving their stability issues, refining large-scale manufacturing
processes, and carrying out more thorough clinical assessments. These developments have the potential to make
transferosomes a dependable platform for targeted, safe, and efficient drug administration in a variety of

therapeutic applications.
References

1. Langer R. Transdermal drug delivery: Past progress, current status, and future prospects. Adv Drug Deliv

Rev 2004;56:557-8.

2. Cevce G. Material transport across permeability barriers by means of lipid vesicles. In: Lipowsky R, editor.

Handbook of physics of biological systems. Vol. I. Vol. 9. Amsterdam: Elsevier Science; 1994. p. 441-466.

3. Cevc G, Blume G, Schatzlein A, et al. The skin: a pathway for the systemic treatment with patches and lipid-
based agent carriers. Adv Drug Deliv Rev. 1996;18:349-378.

4. Cevc G, Schatzleinand A, Blume G. Transdermal drug carriers: basic properties, optimization and transfer-

efficiency in the case of epicutaneously applied peptides. J Control Release. 1995;36:3—16.

5. Ceve G, Blume G. New, highly efficient formulation of diclofenac for the topical, transdermal administration
in ultra-deformable drug carriers. Transfersomes Biochem Biophys Acta. 2001;1514:191-205. [PubMed]
[Google Scholar]

6. Mishra, V., Bansal, K. K., Verma, A., Yadav, N., Thakur, S., Sudhakar, K., & Rosenholm, J. M. (2018). Solid

lipid nanoparticles: Emerging colloidal nano drug delivery systems. Pharmaceutics, 10(4), 191.

7. Mukherjee, S., Ray, S., & Thakur, R. (2009). Solid lipid nanoparticles: A modern formulation approach in

drug delivery system. Indian Journal of Pharmaceutical Sciences, 71(4), 349

8. Muller, R., Radtke, M., & Wissing, S. (2002). Solid lipid nanoparticles (SLN) and 463 nanostructured lipid
carriers (NLC) in cosmetic and dermatological preparation. Advanced Drug Delivery Reviews, 464, 54(131),
465.

© 2025, IJSREM | www.ijsrem.com DOI: 10.55041/IJSREM52269 [ Page 12



http://www.ijsrem.com/

i e Journal

.t-' ‘2;\\
A . L : . :
@REMég International Journal of Scientific Research in Engineering and Management (IJSREM)
W Volume: 09 Issue: 08 | Aug - 2025 SJIF Rating: 8.586 ISSN: 2582-3930

9. Sudhakar, K., Fuloria, S., Subramaniyan, V., Sathasivam, K. V., Azad, A. K., Swain, S. S., Sekar, M.,
Karupiah, S., Porwal, O., & Sahoo, A. (2021). Ultraflexible liposome nanocargo as a dermal and transdermal

drug delivery system. Nanomaterials, 11(10), 2557.

10. Rai, S., Pandey, V., & Rai, G. (2017a). Transferosomes as versatile and flexible nano vesicular carriers in
skin cancer therapy: The state of the art. Nano Reviews & Experiments, 8(1), 1325708.
https://doi.org/10.1080/20022727.2017.1325708

11. Chen, M., Shamim, M. A., Shahid, A., Yeung, S., Andresen, B. T., Wang, J., Nekkanti, V., Meyskens, F.
L., Jr., Kelly, K. M., & Huang, Y. (2020). Topical delivery of carvedilol loaded nano-transferosomes for skin
cancer chemoprevention. Pharmaceutics, 12(12),1151. https://doi.org/10.3390/pharmaceutics12 121151

12. Jain NK. Advances in Controlled and Novel Drug Delivery. CBS Publishers and Distributers First
edition2001. New Delhi.(426-451).

13. Jiang, T., Wang, T., Li, T., Ma, Y., Shen, S., He, B., Mo, R., Enhanced transdermal drug delivery by
transfersome-embedded oligopeptide hydrogel for topical chemotherapy of melanoma, ACS Nano, 2018, 12,
9693-9701.

14. Iskandarsyah, Rahmi, A.D., Pangesti, D.M., Comparison of the characteristics of transferosomes and pro

transferosomes containing azelaic acid, J. Young-Pharm, 2018, 10, 11-15.

15. Sharma P, Toppo FA, Pawar RS. Comparative studies on pure curcumin ointment and curcumin loaded

transferosomes for wound healing potential. Asian J. Biomater. Res. 2015;1(1):23-6.

16. Kulkarni PR, Yadav JD, Vaidya KA, Gandhi PP. Transferosomes: an emerging tool for transdermal drug

delivery. International journal of pharmaceutical sciences and research. 2011 Apr 1;2(4):735.

17. Jain, A.K., Kumar, F., Transferosomes: Ultra deformable vesicles for transdermal drug delivery, Asian J.

Biomater. Res., 2017, 3, 1-13.

18. Rajan, R., Jose, S., Mukund, V.P.B., Vasudevan, D.T. Transferosomes: A vesicular transdermal delivery

system for enhanced drug permeation, J. Adv. Pharm. Technol. Res., 2011, 2, 138-143.

19. Kotla, N.G., Chandrasekar, B., Rooney, P., Sivaraman, G., Larrafiaga, A., Krishna, K. V., Pandit, A. Rochev,
Y. Biomimetic, lipid-based nanosystems for enhanced dermal delivery of drugs and bioactive agents, ACS

Biomater. Sci. Eng. 2017, 3, 1262—-1272.

20. Ascenso, A., Batista, C., Cardoso, P., Mendes, T., Praga, F.G., Bentley, M.V.L.B., Raposo, S., Simdes, S.
Development, characterization, and skin delivery studies of related ultradeformable vesicles: Transferosomes,

ethosomes, and transethosomes, Int. J. Nanomed, 2015, 10, 5837-5851.

© 2025, IJSREM | www.ijsrem.com DOI: 10.55041/IJSREM52269 | Page 13



http://www.ijsrem.com/
https://doi.org/10.1080/20022727.2017.1325708
https://doi.org/10.3390/pharmaceutics12%20121151

.t-' ‘.?;\\
A . L : . :
@REMég International Journal of Scientific Research in Engineering and Management (IJSREM)
W Volume: 09 Issue: 08 | Aug - 2025 SJIF Rating: 8.586 ISSN: 2582-3930

21. Rajan R, Jose S, Mukund VB, Vasudevan DT. Transferosomes-A vesicular transdermal delivery system for
enhanced drug permeation. Journal of advanced pharmaceutical Technology & Research. 2011 Jul 1;2(3):138-
43. doi: 10.4103/2231-4040.85524

22. Pawar, A.Y., Jadhav, K.R., Chaudhari, L.H., Transfersome: A novel technique which improves transdermal

permeability, Asian J. Pharm., 2016, 10, 425-436.

23. Garg, V., Singh, H., Bimbrawh, S., Singh, S.K., Gulati, M., Vaidya, Y., Kaur, P. Ethosomes and

transferosomes: Principles, perspectives and practices. Curr. Drug Deliv. 2016, 14, 613—-633.

24. Varsha VR, Savitha SK. Proniosomes: As a potential drug delivery system. Journal of Pharmaceutical

Sciences and Research. 2019 Jul 1;11(7):2594-7.

25. Kumar RS, Pradhan M. Transferosomes: Vesicular Carrier for both Hydrophilic and Lipophilic Drugs.
Journal of Pharmaceutical Research International. 2022  Mar  28;34(27B):106-20.  doi:
10.9734/JPR1/2022/v34i27B36013

26. Iqubal R, Mathew V, Shamsudheen S. Transferosomes as a Novel Therapeutic Delivery System: A Review.
Journal of  Pharmaceutical  Research  International. 2021  Oct  6;33(45B):241-54.  doi:
10.9734/JPR1/2021/v33i45B32801

27. Waghmode, A., Shahi, S.R., Barkate, A., & Ghadge, P. NIOSOMES AS NANO CARRIER SYSTEM AND
A NOVEL APPROACH IN MODERN DRUG DELIVERY SYSTEM. International journal of creative
research thoughts. 2022 July 7; 10: b364 b377.

28. Bhardwaj V., Shukla V., Singh A., Malviya R., and Sharma P. K; Transfersomes Ultra Flexible Vesicle for

Transdermal Delivery; International journal of pharmaceutical sciences and research; 2010; 1(3); 12-20.

29. Wahi, N., Kaur, G., & Narang, J.K. Transferosomes - A Lipid Based Vesicular Carrier with Versatile
Applications. International Journal of Pharmaceutical Sciences Review
andResearch.2023 August;81(1)30:178184doi:http://dx.doi.org/10.47583/ijpsrr.2023.v811 01.030 30. Solanki
D, Kushwah L, Motiwale M, Chouhan V. Transferosomes-a review. World journal of pharmacy and

pharmaceutical sciences. 2016 Aug 12;5(10):435-49. doi: 10.20959/wjpps201610-7845

31. Uwaezuoke O, Du Toit LC, Kumar P, Ally N, Choonara YE. Linoleic AcidBased Transferosomes for
Topical Ocular Delivery of Cyclosporine A. Pharmaceutics. 2022  Aug;14(8):1695.  doi:
https://doi.org/10.3390/pharmaceutics14081695

32. Kodi SR, Reddy MS. Transferosomes: A Novel Topical Approach. Journal of Drug
DeliveryandTherapeutics.2023Feb15;13(2):12631.doi:https://doi.org/10.22270/;ddt.v1312 .5952

© 2025, IJSREM | www.ijsrem.com DOI: 10.55041/IJSREM52269 [ Page 14



http://www.ijsrem.com/
https://doi.org/10.3390/pharmaceutics14081695

i e Journal

2
A . L : . :
@REM International Journal of Scientific Research in Engineering and Management (IJSREM)
W Volume: 09 Issue: 08 | Aug - 2025 SJIF Rating: 8.586 ISSN: 2582-3930

33. Kumar R., Singh M., Bala R., Seth N., RanaA.c., “ Transferosomes : A Novel Approach For Trans Dermal
Drug Delivery” International Research Journal Of Pharmacy, 2012; 3(1).

34. Patel SN, Patel N, Patel K.R., Patel N.M. “A Vesicular Transdermal Delivery System For enhance Drug

Permeation-Ethosomes and Transfeosomed” International Pharmaceutical Sciencia, 2012; 2(2).

35. Alenzi AM, Albalawi SA, Alghamdi SG, Albalawi RF, Albalawi HS, Qushawy M. Review on different
vesicular drug delivery systems (VDDSs) and their applications. Recent Patents on Nanotechnology. 2023 Mar
1;17(1):18-32. doi: https://doi.org/10.2174/1872210516666220228150624

36. Abd El-Alim SH, Kassem AA, Basha M, Salama A. Comparative study of liposomes, ethosomes and
transfersomes as carriers for enhancing the transdermal delivery of diflunisal: in vitro and in vivo evaluation.
International journal of pharmaceutics. 2019 May 30;563:293-303. doi:
https://doi.org/10.1016/].ijpharm.2019.04.001

37. Opatha SA, Titapiwatanakun V, Chutoprapat R. Transfersomes: A promising nanoencapsulation technique
for transdermal drug delivery. Pharmaceutics. 2020 Sep;12(9):855. doi:
https://doi.org/10.3390/pharmaceutics12090855

38. Pawar AY. Transfersome: A novel technique which improves transdermal permeability. Asian Journal of

Pharmaceutics (AJP). 2016 Dec 21;10(04). doi: https://doi.org/10.22377/ajp.v10104.875

39. Dudhipala N, Phasha Mohammed R, Adel Ali Youssef A, Banala N. Effect of lipid and edge activator
concentration on development of aceclofenac-loaded transfersomes gel for transdermal application: in vitro and

ex vivo skin permeation. Drug development and

industrialpharmacy.2020Aug2;46(8):133444.doi:https://doi.org/10.1080/03639045.2020. 1788069

40. Gupta R, Kumar A. Transfersomes: the ultra-deformable carrier system for non-invasive
deliveryofdrug.CurrentDrugDelivery.2021May1;18(4):40820.doi:https://doi.org/10.2174/
1567201817666200804105416.

41. Babu MK, Rajesh K, Kumari MS, Suanand V, Reddy GJ. Design and development of Telmisartan

transferosomes. Indian Journal of Research in Pharmacy and Biotechnology. 2018;6(3):111-5

42. Goel S, Thakur A, Bassi P, Kumar P, Chatterjee A, Sharma O. Deformable Lipid Vesicular Colloidal
Carriers: A Paradigm Shift in Vaginal Drug Delivery. International Journal of Drug Delivery Technology.
2023;13(2):731-737.

43. Jokiman R, Berhad SI. Phospholipid based vesicular system for transdermal and dermal delivery. J Ind Tech.
2013;21(1):63-82.

© 2025, IJSREM | www.ijsrem.com DOI: 10.55041/IJSREM52269 | Page 15



http://www.ijsrem.com/
https://doi.org/10.2174/1872210516666220228150624
https://doi.org/10.3390/pharmaceutics12090855
https://doi.org/10.22377/ajp.v10i04.875

i < Journal

.t-' ‘.?;\\
A . L : . :
@REMég International Journal of Scientific Research in Engineering and Management (IJSREM)
W Volume: 09 Issue: 08 | Aug - 2025 SJIF Rating: 8.586 ISSN: 2582-3930

44. Prajapati ST, Patel CG, Patel CN. Transfersomes: A vesicular carrier system for transdermal drug

delivery.Asian J Biochem Pharm Res 2011;2:507-24.

45. Walve JR, Bakliwal SR, Rane BR, Pawar SP. Transfersomes: A surrogated carrier for transdermal drug
delivery system. Int J Appl Bio Pharm Technol 2011;2:201-14 46. Panchagnula R. Transdermal delivery of
drugs. Indian J Pharmacol 1997;29:140-56.

47. Jain CP, Vyas SP, Dixit VK. Niosomal system for delivery of rifampicin to lymphatics. Int J Pharm
2006;68:57-8.

48. Elsayed MM, Abdallah OY, Naggar VF, Khalafallah NM. Deformable liposomes and ethosomes:
Mechanism of enhanced skin delivery. Int J Pharm 2006;322:60-6.

49. Patel R, Singh SK, Singh S, Sheth NR, Gendle R. Development and characterization of curcumin loaded
transfersome for transdermal delivery. J Pharm Sci Res 2009;1:71-80.

50. Sheo DM, Shweta A, Vijay KT, Ram CD, Aklavya S, Ghanshyam M. Enhanced transdermal delivery of
indinavir sulfate via transfersomes. Pharm Glob (IJCP) 2010;1:1.

51. Panchagnula R. “Transdermal delivery of drugs”. Indian Journal Pharmacology, 1997.(140-156)

52. Modi CD, Bharadia PD. “Transferosomes: New Dominants for Transdermal Drug Delivery”. Am.
J.PharmTech Res., 2012.(71-91).

53. Prajapati ST, Patel CG, Patel CN.“Transferosomes: A Vesicular Carrier System for Transdermal Drug
Delivery”. Asian Journal of Biochemical and Pharmaceutical Research, 2011.(507- 524).

54. Walve JR, Bakliwal SR, Rane BR, Pawar SP. “Transferosomes: A surrogated carrier for transdermal drug

delivery system”. International Journal of Applied Biology and Pharmaceutical Technology, 2011.(201-214).

55. Sheo DM, Shweta A, Ram CD, Ghanshyam M, Girish K, Sunil KP. “Transferosomes- a Novel Vesicular
Carrier for Enhanced Transdermal Delivery of Stavudine: Development, Characterization and Performance

Evaluation”. J. Scientific Speculations and Res., 2010.(30-36)

56. Pandey S, Goyani M, Devmurari V, Fakir J. “Transferosomes: A Novel Approach for Transdermal Drug
Delivery”. Der Pharmacia Letter, 2009.(1-7)

57. Gregor C, Dieter G, Juliane S, Andreas S, Gabriele B, “Ultra -flexible vesicles, Transferosomes, have an
extremely low pore penetration resistance and transporttherapeutic amounts of insulin across the intact

mammalian skin”, Biophysica Acta, 1998, 1368, 201-215.

© 2025, IJSREM | www.ijsrem.com DOI: 10.55041/IJSREM52269 | Page 16



http://www.ijsrem.com/

e Jeurnal

2
g: o) . L : . :

nsrReMyy  [nternational Journal of Scientific Research in Engineering and Management (I[JSREM)
W Volume: 09 Issue: 08 | Aug - 2025 SJIF Rating: 8.586 ISSN: 2582-3930

58. Cevc G. Transdermal drug delivery of insulin with ultradeformable carriers. Clinical pharmacokinetics.

2003 Apr;42:461-74.

59. Chandrakala podili, S. Firoz- A Review On Transferosomes For Transdermal Drug Delivery, Journal of

Global Trends in Pharmaceutical Sciences, 2014, 5(4), 2118 — 2127,

60. Kumar A. Transferosome: A recent approach for transdermal drug delivery. Journal of Drug Delivery and

Therapeutics. 2018 Oct 15;8(5- 5):100-4. doi: https://doi.org/10.22270/jddt.v8i5-s.1981

61. Sunitha Reddy M, Neeraj Nihal Patnaik, Transferosomes- A Novel Drug DeliverySystem: A Review,

International journal of creative research Thoughts, 2020, 8(9),

62. Cabanos C, Matsuoka Y, Maruyama N. Soybean proteins/peptides: A review on their importance,
biosynthesis, vacuolar sorting, and accumulation in seeds. Peptides. 2021 Sep 1;143:170598. doi:
https://doi.org/10.1016/j.peptides.2021.170598

63. Shobako N. Hypotensive peptides derived from plant proteins. Peptides. 2021 Aug 1;142:170573. doi:
https://doi.org/10.1016/j.peptides.2021.170573

64. Jiang T, Wang T, Li T, Ma Y, Shen S, He B, Mo R. Enhanced transdermal drug delivery by transfersome-
embedded oligopeptide hydrogel for topical chemotherapy of melanoma. ACS nano. 2018 Sep 5;12(10):9693-
701. doi: https://doi.org/10.1021/acsnano.8b03800

65. Modi CD, Bharadia PD. Transfersomes: A newdominants for transdermal drug delivery. Am J PharmTech
Res 2012;2:71-91.

66. Ceve G., Blume G., Biological activity and characteristics of triamcinolone-acetonide formulated with the
self-regulating drug carriers, Transferosomes, Biochim. et Biophys. Acta (BBA) Biomembr, 2003, 1614, 156—
164.

67. Cevc G., Blume G., Hydrocortisone and dexamethasone in very deformable drug carriers have increased
biological potency, prolonged effect, and reduced therapeutic dosage, Biochim. et Biophys. Acta (BBA)
Biomembr, 2004, 1663, 61-73.

68. Sultana AS, Sailaja K. Transferosomes-A Novel approach in the design of transdermal drug delivery system.

International Journal of Pharma and Chemical Research. 2015;1(4)

69. Kumar, D., Saraswathi, B., & Kanth, N. TRANSFEROSOME: LATEST UPDATES. International Journal
Pharmaceutical sciences and Research.2013;4(11):4125-4132

© 2025, IJSREM | www.ijsrem.com DOI: 10.55041/IJ]SREM52269 | Page 17



http://www.ijsrem.com/
https://doi.org/10.22270/jddt.v8i5-s.1981
https://doi.org/10.1016/j.peptides.2021.170598
https://doi.org/10.1016/j.peptides.2021.170573
https://doi.org/10.1021/acsnano.8b03800

;‘-’ ‘3;'(\
g: 2 . L : . :
USREM§ International Journal of Scientific Research in Engineering and Management (IJSREM)
W Volume: 09 Issue: 08 | Aug - 2025 SJIF Rating: 8.586 ISSN: 2582-3930

70. Dixena B, Madhariya R, Panday A, Ram A, Jain AK. Overcoming Skin Barrier with Transfersomes:
Opportunities, Challenges, and Applications. Current Drug Delivery. 2024 January 5;doi:
https://doi.org/10.2174/0115672018272012231213100535

71. KaduSevicius E. Novel applications of NSAIDs: Insight and future perspectives in cardiovascular,
neurodegenerative, diabetes and cancer disease therapy. International Journal of Molecular Sciences. 2021 Jun

21;22(12):6637. doi: https://doi.org/10.3390/ijms22126637

72. Ozleyen A, Yilmaz YB, Donmez S, Atalay HN, Antika G, Tumer TB. Looking at NSAIDs from a historical
perspective and their current status in drug repurposing for cancer treatment and prevention. Journal of Cancer

Research and Clinical Oncology. 2023 May;149(5):2095-113.

73. Dubey V, Mishra D, Asthana A, Jain NK. Transdermal delivery of a pineal hormone: Melatonin via elastic
liposomes. Biomaterials 2006;27:3491-6

74. Benson HA. Transfersomes for transdermal drug delivery. Expert Opin Drug Deliv 2006;3:727-37

75. Kharwade M, Deshkar S, Halyali A, Satpute A. Phytopharmaceutical delivery through skin: Recent updates
on delivery by Vesicular carriers. Research Journal of Pharmacy and Technology. 2020;13(10):5018-25. doi:
10.5958/0974-360X.2020.00879.3

76. Chaurasiya P, Ganju E, Upmanyu N, Ray SK, Jain P. Transfersomes: a novel technique for transdermal drug
delivery. Journal of drug delivery and therapeutics. 2019 Jan  15;9(1):279-85. doi:
https://doi.org/10.22270/;ddt.v9i1.2198

77. Pallathadka LK, Pallathadka H. NOVEL CARRIER FOR TRANSDERMAL PATCHES USED IN
TRANSFEROSOMES: A REVIEW. Journal of critical revies.2022;09(1):221 230

78. Akram MW, Jamshaid H, Rehman FU, Zacem M, Khan JZ, Zeb A. Transfersomes: a revolutionary
nanosystem for efficient transdermal drug delivery. AAPS PharmSciTech. 2022 Jan;23:1-8.

© 2025, IJSREM | www.ijsrem.com DOI: 10.55041/IJSREM52269 | Page 18



http://www.ijsrem.com/
https://doi.org/10.2174/0115672018272012231213100535
https://doi.org/10.3390/ijms22126637
https://doi.org/10.22270/jddt.v9i1.2198

