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during storage, and regulatory approval remain to be addressed for the widespread
commercialization of transferosome-based formulations. Future research efforts should focus
on optimizing fabrication techniques, exploring novel edge activators, and conducting
extensive preclinical and clinical studies to validate the safety and efficacy of transferosome-
based drug delivery systems. In conclusion, transferosomes represent a promising platform
for overcoming barriers to drug delivery, offering enhanced therapeutics outcomes and
expanded possibilities in pharmaceuticals, cosmetics, and biotechnology. continued
advancements in this field hold the potential to revolutionize the way we administer

therapeutics and address unmet medical needs.

KEYWORDS: Transdermal drug delivery system, novel characterization, stratum corneum,
mechanism action of transferosome, vesicular delivery system; phospholipid; edge activator.

Methods of preparation, factors affecting.

INTRODUCTION

Most of the time, an effective therapeutic therapy cannot be administered for a variety of
reasons, including hepatic first-pass metabolism, unfavorable side effects, patient
noncompliance, and rejection of invasive treatments.”! To address these issues, many
medication delivery strategies have been created and researched during the past few decades.
Transdermal delivery systems are one promising strategy because they are non-invasive and
have no first-pass effects. However, attention needs to be paid to the skin's barrier function,
which inhibits or lessens the transdermal transport of medicinal substances.[>® To get around
the aforementioned problem, liposomes or other lipid-based vesicular systems have been
employed in nanoencapsulation.”! Drug transport into the skin is facilitated by liposomes
through three possible mechanisms: fusion with the stratum corneum’s lipid matrix, which
increases drug portioning through the skin; adsorption to the skin's surface followed by a
transfer of the drug directly from vesicles to skin; and lipid exchange between the liposomal
membrane and cell membrane, which promotes drug diffusion across the membrane.®
Nevertheless, the issue with traditional liposomes is that they are unable to thoroughly
penetrate blood circulation and living skin.l’"®¥! As a result, rather than being used for
transdermal administration, liposomes have been frequently employed as drug carriers for
cutaneous distribution. As a result, liposomes—rather than transdermal delivery—have been
frequently employed as drug carriers for cutaneous delivery. Other drawbacks of

conventional liposomes include their short half-life, unstable membrane that causes leaky
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behavior, and low encapsulation efficiency of hydrophilic medicines. !> Other unique
vesicles including sphingosomes, bilosomes, transferosomes, ethosomes, and invasomes,
niosomes have been discovered and developed as a result of these significant challenges. The
first reports of niosomes date back to the early 1970s. They consist of cholesterol and
occasionally ionic amphiphiles, as well as nonionic surfactants (such as those of the
polyglycerol ether family, alkyl or di alkyl, alkyl amides or alkyl ethers or esters). While
nonionic surfactants boost niosomes entrapment efficiency and size, cholesterol gives the
vesicular bilayer stiffness.'®! Additionally, certain ionic amphiphiles are employed in
niosomes to improve entrapment efficacy, stability, and efficiency, such as positively charged
stearyl amine and negatively charged diacetyl phosphate.[**

Furthermore, their strong chemical stability, high entrapment efficiency, high bioavailability
and low cost make them a superior drug carrier system to liposomes. Niosomes have been
shown in the literature to improve the duration of therapeutic drug residence in the epidermis
and stratum corneum, while also increasing trapped drug penetration through the skin and
decreasing systemic drug absorption.* Early in the 1990s, chitosomes—Iliposome-based
vesicles covered in chitosan polymer—were first reported. Chitosan alters the liposomes'
surface characteristics to increase vesicular stability.'¥ Additionally, the liposomes'
mucoadhesive qualities were supplied by chitosan.'”! Chitosan improves physicochemical
stability of liposomes by decreasing membrane fluidity and increasing membrane structural
integrity, as noted by Dimova and Mertins in 2011.181 In the late 1990s, sphingosomes were
initially described. They are recognized as phosphoglycosphingolipids and cholesterol-
containing liposomes composed of  sphingolipids (lysoglycosphingolipids,
hexadecasphinganine, n-acylsphingosines, and phosphoglycosphingolipids). Because only
ether and amides links, which are more resistant to hydrolysis than lecithin ester linkages,
make up sphingolipids, phospholipid liposomes are less durable than sphingosomes. They are
also less susceptible to rancidity than lecithin because they have fewer double bonds.** For
bilosomes, they are vesicles composed of nonionic surfactants and bile salts (bile salts are
incorporated into the noisomes membrane), which are considered non-lipoidal carriers. These
novel vesicles were developed for vaccine oral delivery due to their resistance to the enzymes
and bile salts in the gastrointestinal tract.’” According to Yang et al. (2011), bile salts are
considered endogenous surfactants that are comprehensively used as absorption enhancers to
improve drug permeation across biological membranes.”! A new type of carrier system

namely, transfersomes—was introduced by Cevc et al. in the 1990s. transferosomes are
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composed of phospholipids and edge activators, which is a membrane-softening agent (such
as sodium cholate, span 80, tween 80) facilitates the ultra-deformable property of the
transfersomes. When transfersomes reach the skin pores, they are capable of changing their
membrane flexibility and passing through the skin pores spontaneously. In the 1990s, Cevc et
al. presented transfersomes, a novel kind of carrier system. Phospholipids with an (EA) edge
activators —a membrane-softening substance like Tween 80, Span 80, or sodium cholate—
combine to generate transfersomes and enable their ultra-deformable characteristic.
Transfersomes can spontaneously pass through skin pores by altering the flexibility of their
membrane once they get there. This is the deformability that is referred to as self-
optimizing.?? Transferosomes may also bend a great deal, which makes it easy for them to
pass through even incredibly small pores.[?®! These highly deformable, self-optimizing lipid
aggregates have proven effective in a variety of phase I and Il clinical trials, extensive
preclinical testing, transcutaneous delivery of proteins and peptides and sustained release of
targeted therapeutic agents.®?*! Currently, some formulations based on transfersomes are
being evaluated at various phases of clinical studies. For instance, a phase Il clinical trial
was used to examin the safety and efficacy of ketoprofenintegrated in transferosomes
(Diractin®) for the treatment of osteoarthritis in the knees. Over the course of six week
treatment period, it has been established that the medication encapsulated in transfersomal
carriers demonstrates higher therapeutic effectiveness in reducing knee osteoarthritis pain
when compared to a placebo and comparably fewer side effects.”™ Phase I clinical trials is
being conducted to examine the hypoglycemic effects of topical administration of insulin-
loaded transfersomes (Transfersulin®). In rabbits with alloxan-induced diabetes,

Transfersulin® was able to lower blood glucose levels in the preclinical trials.?

A randomized controlled trial was conducted to evaluate the risk-benefit ratio of topical
triamcinolone acetonide in transferosomes versus commercially available traiamcinolone
acetonide containing ointment and cream. The risk benefits ratio of topical triamcinole
acetonide is considerly enhanced by transferosomes.””! as a result, transferosomes are
recognized as most exceptional and inventive transdermal drug carrier available today.’®
Experimenting with vesicle compostion, invasomes, and ethosomes were developed in
response to the optimistic outcomes observed with those, transferosomes vesicles that
contains water, phospholipids and high percentage of ethanol (20-50%). Ethosomes have
high quantities of ethanol, which modifies the skin's lipid bilayer and increases the vesicles'

capacity to penetrate the stratum corneum.”**% Terpenes, ethanol, and phospholipids
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combines to form elastic phospholipids- based vesicles known as invasomes by rupturing the
stratum corneum tight terpenes and lipid packing ethanol have the capacity to otentially
enhanced medication penetration.**? For researchers interested in or already conducting
research in elastic vesicle- based on transfermal drug delivery, it will be helpful to understand
the underlying concept, preparation, specific term and characterization methods, as well as
factors affecting the properties of the first generation of elastic vesicles (transferosomes). In
this review, we give a general overview of mechanism of action, various preparations, and
characterization techniques—factors that influence the characteristics of transferosomes with

a focus on their more recent uses in transdermal drug delivery.

» Structure of Transferosomes

Vesicular carrier systems known as transferosomes are specifically engineered to have an
edge activator and at least one interior aqueous compartment surrounded by lipid bilayer.
(figure1).B!
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Figure 1: Structure of transferosomes.

» Composition of transferosomes

The components of a transferosome, a lipidic vesicular carrier, include edge activators and
phospholipids, which can be manufactured or naturally occurring30-33. Following
interaction with the aqueous environment, the lipids self-assemble to form a bilayer,
enclosing a hydrophilic core at the center of the structure. By causing the lipid bilayer to
break down, the edge activators—also known as softening agents—added throughout the
formulation processes improve the lipidic vesicle's flexibility and deformability. Because of
their flexibility, they can easily and unbrokenly pass through skin and membrane pores that
are smaller than their own. Since lipids make up transferosomes, they can transport both
lipophilic and hydrophilic medications. The components used in the formulation of

transferosomes are listed in the (table1). 2411
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Table 1: Composition of transfer some.

Components Examples Purpose
Soya phosphatidylcholine,
Phospholipids egg phosphatidylcholine,
dipalmitoyl phosphatidylcholine.
Sodium Cholate, sodium

Vesicles forming
complexest!

[34]

Surfactant deoxycholate, span 80, span 80. It provides flexibility
Alcohol Ethanol, alcohol, chloroform Used as a solvent™
Buffering agents | Saline phosphate buffer (PH6.8) rtglzz?ua:;[a%?ydratmg

For confocal scanning
laser microscopy.t®!

Dye Example-Rhodamine 123, Nile red

» Mechanism of transferosomes

The Latin word "transferred,” which means "to carry across," and Greek word ""soma," which
means "a body, "are the sources of the phrase "transfer some,"” which means "carrying
body."" Phospholipid vesicles, a type of transferosome, can be employed as a transdermal
medication carrier. Transferosomes are artificial vesicles that mimic the properties of cell
vesicles, making them appropriate for regulated and possibly targeted medication delivery.
Because of the way they are made, they serve as both penetration enhancers and drug
carriers, helping to get entrapped drug molecules through the skin. Phospholipid, surfactant,
and water make up their core composition, which aids in improved medication delivery.?®
Transferosome is claimed to be different due to its artificial membrane, which is softer, more
flexible, and more customizable. confers self-regulation and self-optimization to the vesicle.
They were first made available in early 1990s. Moreover, transferosomes are effectively able
to pass across microporous barriers. They can still reach the target site even if the pore size is

lower than the vesicle size.*® mentioned in the figure 2.
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Figure 2: Mechanism action of transferosomes.
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Therefore, transferosome-based medication administration can be regarded as a practical and
secure technique. The ratio of specific surfactants to the total amount of surfactants regulates
the vesicle's flexibility. Because they are more elastic than regular liposomes, vesicular
transferosomes are ideal for skin penetration. By compressing themselves along the stratum
corneum’s intracellular sealing lipid, these vesicles can get past the barrier of skin
penetration, %4

» Comparison of transferosome with different vesicles

Various vesicular systems have been extensively discussed, including liposomes, niosomes,
transfersomes, and protransferosomes, proniosomes their advantages and disadvantages have
been discussed briefly in (Table no.2).1*?

Table 2: Comparison of transfer some with different vesicles.

Method Advantage Disadvantage
. Phospholipid Vesicle, Less skin penetration, less
Llposomes [43,02,44]

Biocompatible, Biodegradable | stable.
less vesicles skin
Non-lonic Surfactants penetration, easy handling
Vesicles but will not reach up to
deeper skin layer."”!

Niosomes

High Penetration, more stable
due to High Deformability,
Biodegradable and
biocompactible, suitable for
both high and low molecular
weight. and also for
Hydrophilic as well lipophilic
Drugs And Reach Up to
Deeper Skin Layers.

Greater Stability Will Convert
Proniosomes Into
Noisome In Situ, Stable

None, But for Some
Limitations.[*®!

Protransferosomes and
Transferosomes

Easy handling, less skin
penetration But Will Not
Reach UF To Deeper Skin
Layer.*’

> Limitation of transferosomes, “&114°]

Additionally, transferases have a variety of drawbacks, some of which are mentioned below:
a) The propensity for oxidative breakdown makes transferosomes unstable chemically.

b) Another issue that formulators must deal with is the purity of the natural phospholipids
employed in the transferosome formulation.

¢) The cost of the formulated product is increased by the excipients, such as phospholipids,

and equipment utilized in the transferosomes formulation.
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» Methods of preparation of transferosomes

The prepration methods of transferosomes is classified into the following types.

1. Suspension Homogenization Process

Using this technique, transferases are made by combining a solution of ethanol and soybean
phosphatidylcholine with an appropriate quantity of an edge activator molecule, such as
sodium cholate. Triethanolamine- HCL buffer was made in this way to produce total
concentration of lipid. The finished suspension is finally frozen, sonicated and thawed two or

three times,[>Y54

2. Thin flim hydration method

The surfactant PL and (vesicles formers) are added to a round-bottomed flask (RBF) that has
the correct (v/v) ratio of methanol to chloroform. Lipophilic drugs can be added at this time.
In rotatory vaccum evaporator, the organic solvent evaporates above lipid transition
temperature under low pressure to produce a thin layer. After adding a hydrophilic
medication, the resulting film is hydratedby using a buffer of the proper pH by spinning it at
the proper temperature for the designated amount of time. At room temperature, this phase
produces inflated vesicles, which are subsequently subjected to sonication by(using a bath or
probe). Sonicated vesicles are homogenized by extrusion through a sandwich of 200 nm to
100 nm polycarbonate membrane.?53]

3. Centrifugation process

The organic solvent was used to dissolve all the components of the formulations i.e. PLs,
surfactant, and lipophilic drug. The mixture was then subjected to rotary evaporators under
reduced pressure to remove the solvent. Under vacuum, any residual solvent is cleaned up.
By centrifuging the formed lipid film at the room temperature, proper buffer solution is
soaked into it. Hydrophilic drugs can be incorporated at this stage. The vesicles that are
obtained swell at ambient temperature. The resulting multilamellar vesicles are then sonicated

at ambient temperature.

4. Modified Hand Shaking Method

In ethanol: chloroform (1:1) combination, the drug Edge activator and lecithin (PC), are
dissolved. Lipid transition temperature above (43°C), the organic solvent is evaporated with
handshaking. Rotation causes the formation of a thin lipid layer inside the flask wall. The thin

layer is left to dry overnight to ensure complete evaporation of solvent. The film is then
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hydrated for 15 minutes at room temperature with phosphate buffer (pH 7.4) and moderate

shaking. At 2-8°C, the Transferosomal suspension was hydrated for a further hour.*!®!

5. Reverse phase evaporation method

Reverse phase evaporation method involves dissolving phospholipids in an organic solvent—
chloroform, methanol, or ethanol, for example—and then putting the mixture in a flask37.
The flask is filled with a hydrophilic medium that contains a surfactant, such as EA, and is
purged using nitrogen gas. The medicine is either integrated into the lipophilic or hydrophilic
media, depending on its solubility properties. To make sure that there is no separation, the
resultant mixture is sonicated until it produces a homogeneous, transparent dispersion. This
process is monitored for at least thirty minutes following sonication. Lastly organic solvent is

eliminated from the preparation by treating the sonicated mixture at a lower pressure."11%!

6. Ethanol Injection Method

Constant stirring maintain the temperature of medication-containing aqueous solution at that
level. A phospholipid solution with ethanol content and drops of edge activators are added to
the aqueous solution. When the aqueous medium and the solution come into contact, the lipid
molecules precipitate and create bilayered structures. The system has several advantages over
other approaches, including being easy to use, highly reproducible, and scalable. shown in
(Figure 3).091601

Lipid molecules

dissolved in organic
/ solvents

/k-_-J |
Aqueous solution

Evaporation ‘
containing CD/drug L_RPM —_— 860
inclusion complex

e

Stirring

x Lipid molecule

W Cyclodextrin
® Hydrophobic drugs

Figure 3: Ethanol Injection Method.
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» Characterization of Transferosomes

The shape and size distribution, zeta potential, vesicle shape, number of vesicles per cubic
millimeter, entrapment efficiency, polydispersity index, skin permeability, degree of
deformability, measurements, and entrapment efficiency are among the published methods
used to ascertain the characterization parameters of the transfersomes are shown in (Table
no.3).

Table 3: Characterization of transferosomes.

Parameter Method /equipment
Vesicle size, and vesicle size Dynamic light scattering (DLS)method by
distribution Malvern zeta sizer.[®!

Electrophoretic mobilit;/ techniques by
Malvern Zetasizer.[*2(*"]

Transmission electron spectroscopy, Photon
correlation spectroscopy, DLS Method, /%
Entrapment efficiency. Hemocytometer,
optical microscope.

Directly or indirectly by using [HPLC] High-
performance liquid chromatography.®*!
%Entrapment efficiency = Total amount of
drug added amount of the drug entrapped x
Entrapment efficiency 100 % entrapment efficiency = total amount
of drug added total amount of drug added —
amount of free drug 100°/®!

Computerized analysis program and pump
Drug content depending upon the analytical method of the
active pharmaceutical agent.'*”
Transmission electron

Zeta potential

Vesicles morphology

Number of vesicles for cubic mm

Degree of deformability micro[sﬁ%opy[TEl\/I]DLS with Microporous
filter,

Charge Density and surface DLS Method By Thin-Layer

charge Chromatography, Malvern Zetasizer.®!

In- vitro skin permeation studies | Franz diffusion cell.[°"]

Fluorescence microscopy,[CSLM] Confocal
scanning laser microscopy and histological
In-vivo skin permeation ability study are used to determine the bioadhesive
potential and retention of transferases in the
skin!®®!

Extrusion method, Franz diffusion cell with
cellulose membrane®®I(?]

In-vitro drug release

» Recent Advancements in Transferosome Preparation
Transferosomes have proven to be an effective method for transdermal distribution of a range
of therapies, including hydrophilic actives, peptides, bigger molecules, nucleic acid, proteins

to get around the medication size and lipophilicity limits listed in the (Table no.4)
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Table 4: Recent advancements in transferosome preparation.

Sr.no | Drug

Drug category

Study conducted

Results obtained

1. | Pioglitazone

Antidiabetic

Skin permeation

Enhanced delivery of
Pioglitazone via skin.!®”!

2. Ebastine

2 nd generation
antihistamine

In vivo, in vitro
characterizations
and physiochemical
considerations

Ebastine's bioavailability
and antihistamine efficacy
were significantly
enhanced using highly
[flexible transpersonal oral
films.[™

Nasal membrane

Enhanced permeation of

3. | Amphotericin | Antifungal . Amphotericin through
permeation study [71]
nasal membrane
Improved penetration to
arthritic skin tissue and
Herbal drug Skin penetration exhibited potential

4. Curcumin

(anti-inflammatory)

study

effectiveness in the
treatment of Freud’s
adjuvant-induced
arthritis.["?

Transferosomes gel filled
with mulberry leaf extract

Mulberry leaf | Bio-active Anti-oxidant containing Quercetin is a
5. | extract compound o - d stable lona-
(Quercetin) (anti-oxidant) activity promising and sa g
term delivery method for
Qurcetin[™
The formulation was
shown to be efficient in
inhibiting Tyrosinase and
Herbal drug (anti- In vivo skin to be compatible with the

6. Catechin

oxidant)

whitening study

skin of guinea pigs in a
study. It might be regarded
as a therapeutic option for
UV-induced oxidative
damage to the skin.["!

7. | Vancomycin

Anti-bacterial

Ex vivo studies

The drug's penetration and
bioavailability might be
improved with a
vancomycin-HCI-loaded
transferosome. [’

The findings suggest that
transferosomes might be

8 Retinyl Vitamin A Skin penetration an effective vehicle for
" | palmitate palmitate study delivering retinoids to the
skin's inner layers, such as
the epidermis.[’™
: Skin Permeation Lornoxicam .
9. | Lornoxicam NSAID transferosomal hydrogel is

Study

a potential topical product
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for treating local
inflammatory disorders
effectively.l’™

In-vitro Transferosomes containing
Biocompatibility, tocopherols have the
Tocopherol Tocopherols Anti-Oxidant potential to be used as a
acetate (Vitamin E) activity-vitro topical delivery method
wound closure with antioxidant and
study wound-healing effects.

10

[77]

When compared to pure
medication, films
containing lvabradine
transferases had improved
permeability and skin
retention, as well as
improved pharmacokinetic
characteristics.!®!1"]

Hyperpolarization-
Ivabradine activate_d cyclic _ _
11. HCL nucleotide-gated Skin permeation
(HCN) channel
blockers

» Application of transferosome

Transferosomes as drug delivery system have potential to provide controlled release
administered drug and increase the stability of labile drugs. Various applications of
transferosomes are as follows.

1. Delivery of Insulin

Insulin-loaded transferosomes use a repeatable Idealistically, transfersomes have been
employed as a promising carrier for protein and peptide transfer. These are large biogenic
molecules that are difficult to transport to the correct location; when administered orally, they
are broken down inside the GIT [Gastrointestinal tract]. The most effective way to solve
these issues is to employ transferosomes. Once more, following several skin challenges, the
adjunct immunogenic serum albumin was delivered via transferosomes with good efficiency
and immunological activity comparable to that of analogous injected proteo-transferosome
preparations. pharmacological effect to deliver the medication through the non-compromised
epidermal barrier. Patients undergoing insulin treatment or solution infusions have shown

comparable or even superior outcomes.®”

2. Delivery of Corticosteroids

Patients can also get corticosteroids via transferosomes. The specificity of the site and
medication safety of the corticosteroid delivery system into the skin is improved by
transferosomes. Biochemically viable doses of corticosteroids arranged on transferases for
disorders of the epidermis are many times lower than those used in the current

formulation.®!
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3. Proteins and Peptides

Idealistically, transferosome has been employed as a promising carrier for protein and peptide
transfer. These are large biogenic molecules that are difficult to transport to the correct
location; when administered orally, they are broken down inside GIT [Gasterointestinal
tract]. The most effective way to solve these issues is to employ transferosomes. Once more,
following several skin challenges, the adjunct immunogenic serum albumin was delivered via
transferosomes with good efficiency and immunological activity comparable to that of
analogous injected proteo-transferosome preparations. 4!

4. Delivery of Interferon

It has been demonstrated that interferons such as leukocytic-produced interferon (INF-a) are
carried by transferosomes. INF-a is a naturally occurring protein that has antiviral,
antiproliferative, and immunomodulatory properties. Transferosomes can be used as drug
delivery vehicles to increase the stability of labile drugs and offer regulated drug release.
Researchers investigated the composition of transferosomes, including interleukin-2 and
interferon-a, for potential transdermal use. It has been demonstrated that transferosome-

trapped IL-2 and INF-a are sufficiently supplied for immunotherapy.®*!

5. Application in Cosmetics®®!

« Globally, there is a progressive increase in the need for cosmetics as people try to look
better and prevent skin damage. Cosmetic products improve appearance and have
therapeutic properties.

« Transferosomes in COSMETICS

« 1. Antiacne

« 2.Antiwrinkle

« 3.UV protectant

6. Delivery of Herbal drugs

Transferosomes can penetrate the stratum corneum and provide localized delivery of
nutrients to the skin, hence facilitating its ongoing functionality. This field has created
capsaicin transferosomes, which exhibit better topical absorption than pure capsaicin.®®

» Factors Affecting Transferosome Properties

Numerous process variables may impact on transfersomes' qualities during the process of
creating an optimal formulation. These factors mostly pertain to the production of
transferosomal formulations denoted by the following:
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1. Effect of phospholipids :Edge activators ratio : Phospholipid: Edge activator ratios should
be tuned since they have a significant impact on vesicle size, permeation ability, and
entrapment efficiency. Due to the configuration, for example, of surfactant molecules
inside the lipid bilayer vesicular vesicle membrane permeability and increased fluidity
and inducing the leaking of encapsulated medicines, EE decreased in higher surfactant
concentration.®”!

2. The Effect of Different Solvents: The compatibility and solubility of the formulation
ingredient (such as ethanol, and methanol) are taken into consideration when choosing a
solvent. The formulation's solvents can also serve as penetration enhancers, increasing the
drug's flow through the membrane.®®

3. Effect of Different Edge activators: Vesicles' deformability and entrapment efficiency are
impacted by a variety of edge activators, including Span 80, sodium deoxycholate and
tween 80. By raising the surfactant concentration, the surfactant head group's
hydrophilicity, the length of the carbon chain, and the hydrophilic-lipophilic balance
(HLB), the vesicles' size decreases. A high surfactant concentration (over 15%) causes the
vesicles size decrease. %!

4. Hydration Medium Effect: Saline phosphate buffer or wate (PH 6.5-7) can be used as the
hydrating medium. A balance between biological application as well as formulation
characteristics and as well as administration route, should be achieved by the
formulation's pH level. Only unionized medicines stay in membrane bound to the enter
cells and phospholipid bilayer through the intracellular route; the bilayer lipid of
transferosomes resembles the cell membrane of phopholpid layer. Using the proper PH of
hydrating medium is crucial since it maintains the drug's unionization, Increasing its

entrapment and penetration. 1%

> Novel Characterization of Transferosomes®31P41]

Come to know more about the vesicle size, shape, entrapment efficiency, penetration ability,

drug content, surface charge, occlusion effect, in vitro drug release, surface charge, in vitro

skin penetration, etc. transferosomes can be characterized. It gives controlled release and

makes labile medicines more stable. Mentioned in the following points.

e Because transfersomes have an infrastructure made up of both hydrophobic and
hydrophilic molecules, they may hold a variety of medicinal compounds with varying

solubility.
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Transfersomes exhibit negligible loss when they undergo deformation and squeeze
through a constriction that is five to ten times smaller than their diameter. A higher degree
of deformability allows intact vesicles to penetrate more easily.

Both low and high-molecular-weight medications, including analgesics, sex hormones,
anesthetic, anti-cancer, anesthetic, gap junction, insulin and protein transported via them.
Since they are formed of naturally occurring phospholipids, which are similar to
liposomes, they are both biocompatible and biodegradable. They also have a high
entrapment efficiency—nearly about 90% in the case of lipophilic drugs—and shield the
medication inside from being broken down metabolically.

They serve as depots, progressively discharging their contents.

They can be applied topically or systemically to deliver medications.

The technique is straightforward, requires no lengthy steps or excessive usage of

additives that are unsuitable for use in pharmaceuticals, and is therefore easy to scale up.

» Different drugs are successfully loaded onto transfersomes which provide targeted as well

as controlled drug delivery to the various body tissues listed in (Table No.5)

Table no. 5: Various drugs are loaded into transferosomes which provide targeted as

well as controlled drug delivery to the various body tissues.

Sr.No. | Name Of Drug Interference
1. | Curcumin® Better permeation for the anti inflammatory activity.
2. | Ketoprofen®” Improved penetration for anti-inflammatory activity.
3 Indinavir sulfatel® _Improved mflyx for activity against [AIDS] aquired
immune deficiency syndrome.
- [99] Induced therapeutically significant hypoglycemia with
4. Insulin - .
good reproducibility and efficacy.
Colchicine and . :
5. - [100] Increases penetration of skin.
capsacin
Efficient delivery Because delivery of other route is
6. | Interferon-o!*°Y difficult. controlled release overcome the stability
problems.
F Human serum Antibody is similar or slightly higher than subcutaneous
" | albumint*% injection.
8. | Tetanus toxoid™! | For transdermal immunization.
9 Tetracaine and Suitable for the non-invasive treatment of local pain on
" | Lignocaint*®¥ direct topical drug application.
Methotrexate
10. Norgest_erol and Improved transdermal flux.
Oestradiol,
Tamoxifen!%%!
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» Marketed Formulation of Transferosome

1. Diractin

As far as we are aware, the only transpersonal formulation approved by SwissMedic in 2007
and brought to market was Diractin®, which contains ketoprofen. According to Rother et al.
(2009), this formulation was recommended as a pain reliever for knee osteoarthritis.
Compared to traditional anti-inflammatory gels, transferosomes allowed ketoprofen to reach
deeper tissues, such as muscle (Kneer et al., 2009). But as far as we know, six months after
the product was approved, Diractin®, which contains ketoprofen, was the only transpersonal
formulation to be approved and put on the market by the Swiss Regulatory Agency
(SwissMedic) in 2007. According to Rother et al. (2009), this formulation was recommended
as a pain reliever for knee osteoarthritis. Compared to traditional anti-inflammatory gels,
transferosomes allowed ketoprofen to reach deeper tissues, such as muscle (Kneer et al.,
2009).14

2. Transfersulin

Ultra-Deformable Insulin Is Carried By The Vesicle Known As Transfersulin. A Single Non-
Invasive Transfersulin Epicutaneous Injection Was Used To Establish Systemic
Normoglycemia. Confirming The Treatment's Effectiveness In Lowering Blood Glucose
Levels In A Patient With Type 1 Diabetes Was The Goal Of The Clinical Trial. When The
Pharmacokinetic Properties Of Transfersulin Were Assessed in human volunteers, the
glucose dynamic profile in blood after delivery showed a normal concentration ratio of
insulin to C-peptide. This can sustain normal glucose levels for a maximum of sixteen hours.
Ultralente insulin (Ultratard, Novo-Nordisk), which was injected subcutaneously, served as a
comparator. The study's conclusions showed that transfersomes can both maintain blood
glucose at an ideal level and lower it to a normal level.[1°!106]

3. Flexiseq

Created by Pro Bono Bio Manufacturing. This drug-free, transfersomal pain-relieving gel
was created especially for osteoarthritis-related joint pain. By lubricating the cartilage in
joints, the lubricant Flexiseq reduces stiffness and discomfort. Phospholipid bilayer-
containing hydrophilic nanosized lipid vesicles are present in sequessome, an aqueous gel.
The pro bono bio of the applicant states that the term "sequessome™ is synonymous with
"transfersome,” which is composed of lipid bilayer vesicles. Flexiseq and Sequessome

technology belong to Pro Bono Bio. Considered a medical device, Flexiseq is a drug-free
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placebo gel. Ultradeformable vesicles called sequessomes can easily fit through the

intercellular spaces in the skin without breaking down.™”!

4. TDT 067

Celtic Pharma Development Services is the manufacturer. An innovative topical medication
called TDT-067 is used to treat antifungal therapies. Terbinafine transfersomes were
developed to deliver the medication to the surrounding tissue and nails treat onychomycosis.
This topical terbinafine formulation uses a vesicular carrier-based composition. Transfersome
allows the treatment to get to a deeper layer of illness in the surrounding tissue, nail, and nail
bed.h[%]

5. Triamcinolene Acetonide Transferosome

Topical glucocorticosteroid formulations are frequently used to treat eczema, dermatitis, rash,
allergies, and other inflammatory skin problems. The therapeutic dosage of the drug can be
absorbed by the triamcinolene acetonide (TAC) transferosome into the skin's deeper layers.
To evaluate the effectiveness and anthropogenic potential of TAC transferosome, a double-
blind placebo-controlled clinical trial was carried out and compared to commercially
available was discovered to be 10-fold less potent at 2.5 g cm-2 as opposed to 25 g cm-2,
making it bioequivalent to ordinary cream. In a clinical investigation, TAC transferosome
was observed to improve the risk-benefit ratio after topical application six weeks into

therapy.[F0IL10]

» Future Perspectives

With medicine that can't effectively permeate the stratum corneum by passive diffusion, the
nanocarriers provide cutting-edge local and systemic novel therapeutics. Numerous
therapeutic applications are possible due to the excellent efficiency and tolerance of these one
vesicular system. when utilized in various application conditions, transferosomes can also be

positioned almost solely and quantitatively directly into the viable skin region.

CONCLUSION

The vesicles known as transferosomes are made specifically to fit through skin pores that are
far smaller than they are compared to alternative vesicular systems, transferosomes offer
many benefits, such as increased stability, deformability, penetrating power through the skin
and the capacity to transport medications systemically. Transdermal medication delivery

systems are widely employed because of their many advantages over alternative drug
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delivery methods. drug penetrate through the Stratum corenum(SC) is a rate-limiting phase;

its primary drawback is that bigger molecules cannot be transported by it. so, the

transferosome vesicular system can be used efficiently for the convenience of drug

distribution. It is also possible to regulate drug release based on necessity. This strategy can

thereby solve the issues that arise.
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