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ABSTRACT

Transferosomes creating a new development in delivering a drug through
skin. In oral, parenteral drug delivery system shows poor patient compli-
ance are the major complication in clinical practice. Well, Transdermal route
has obtained an appreciable interest in pharmaceutical research. Transfero-
somes consist of both hydrophobic, hydrophilic moieties together results, the
drug molecule with wide range of solubility and possess flexible Nano-vesicles
formulation comprise of lipid and surfactant. It offers a versatile delivery
concept for improving stability, potential for active compound. Major advan-
tages in transferosomes are: avoidance of first pass metabolism, improve
patient compliance, improve bioavailability, painless, and reduce frequency
of administration. They can pretence as a carrier towards low and addition-
ally high molecular drugs. Skin cancer occurs due to abnormal growth of skin
cells it is a common diseases found in white skin. They are possible to alter
their membrane flexibility as transitions approach the skin pores and spon-
taneously migrate through the skin. This is the so-called deformability, self-
optimizing. In general, transferosome are widely deformable consequently,
even very small pores are easily crossed. Current study shows that transfero-
somes are drug mover system that can penetrate beyond undamaged with skin
stratum corneum and epidermis expands osmotic gradient foremost to pene-
trate the transferosome beyond the skin. Over the past few years in research
has proven that Transferosomes are the fast developing one in clinical studies.
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penetration through pores as much smaller than
droplet size. It has been popularly worn as novel
carrier towards effectual Transdermal drug delivery
system (Thakur et al, 2018). It enrich the penetra-
tion of most of the low too high molecular weight
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drugs and it can reaches up to 90% (Abdallah et al.,
2019). They are flexible Nano-vesicles formulations
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form of lipid and surfactant. The appearance of sur-
factant in their structure, which helps in solubilizing
stratum corneum, transferosomes has outstanding
skin permeation power. Further, it has acquire mas-

INTRODUCTION

sive demand in last few years owing to sustained and
well organized delivery of low and higher molecular
weight drugs (Reddy et al, 2015). Transferosomal
drug delivery have a superior capacity to encapsu-

It is a supramolecular system that can proceed
through a barrier of permeability and transport a
substance from other site. It may be recount as lipid
droplet of such deformability that tolerate an easy

late both hydrophilic and lipophilic drugs without
any toxicological effect.

As well as being convenient and reliable, impart
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several privilege such as avoiding of GI incompati-
bility, variable GI absorption, and evading of first-
pass metabolism, upgrade bioavailability, reducing
the pace of administration, enhance patient confor-
mity, and has fast drug input lapse (Gupta et al,
2012). Different perspectives have been suggest
to elevate the stability of vesicular system, Trans-
ferosomes furnish a versatile delivery concept for
better stability furthermore ability to be pre-owned
with a wide range of active compounds (Rai et al,
2017). They are metastable, which builds up the
vesicle membrane to be ultra-flexible and thus, the
vesicles are extremely deformable pores compress-
ing less than one-tenth of their own diameter when
applied under non-occlusive conditions' Thus, uni-
form dimension up to less than-300 nm can pen-
etrate and undamaged the skin (Venkatesh et al,
2014).

Anatomy and Physiology of Skin

The skin is thick outer tissue covers vertebrates with
three main function defence, balance, and percep-
tion. It is an outer covering layer of the body and
largest organ of the integumentary system. Skin has
many histological layers divided in to: Epidermis,
dermis, subcutaneous tissue (Janga et al., 2019).

Epidermis

It is an outermost layer of the skin and con-
tains number of layers are: stratum germinativum
(basal layer), stratum spinosum, stratum granulo-
sum (above layer), and stratum corneum.

Dermis

It gives physiological support for epidermis.
And major element of human skin about 3-5mm
thickness may be delivering more lipophilic
molecule (Janga et al., 2019).

Subcutaneous tissue

It is the fattest layer as well furnish the accessible
supply of high energy molecule.

Function of Skin

It involves shielding against water loss, Protection
from physical, chemical, microbial injury give rise to
external agent. The protective function of the skin
is intensified by the presence of sebum and sweat
that spreads on top of the cells of stratum corneum.
It requires vitamin D synthesis by help of sunlight.
And displays thermoregulation process (Qushawy
etal,2018).

Advantage of Transferosomes

1. It shows considerable penetration of drug
owing to skin because of its flexible membrane.

2. It assist as conveyor for both small and higher
molecule weight drugs, e.g. anticancer, insulin,
anesthetic

3. % of drug entrapment is more in case of
lipophilic drugs.

4. These are biodegradable, biocompatible as they
prepare with natural phospholipids.

5. They may use both systemic and topical drug
delivery (Chaurasia et al, 2019; Chaurasiya
etal,2019).

Disadvantage of Transferosomes

1. Because of oxidative degradation, they are
chemically unstable.

2. The formulation and processing aspects of
transferosomes are costly.

3. Lack of purity of natural
lipids (Chauhan et al,, 2017).

phospho-

Salient Features of Transferosomes

1. Transferosomes are house drug molecule hav-
ing wide range of solubility because of their
framework that contain hydrophilic, hydropho-
bic together in it.

2. Transferosomes give a better penetration of
vesicles due to high deformability. They are
made up of natural phospholipids.

3. Both systemic and topical delivery of drugs
through transferosomes is possible.

4. Transferosomes release their content slowly in
gradual manner act as warehouse.

5. The formulation of transferosomes is very sim-
ple, does not have any lengthy procedure hence,
transferosomes are easy to scale up (Cevcetal.,
1997).

Mechanism of Transferosomes

[tinvolves the penetration for mechanism is osmotic
gradient occurs because of evaporation of water
term appeal lipid suspension on skin surface. It has
stronger bilayered deformability and has enlarged
empathy to bind and hold water. It is highly
hydrophilic and elastic deformation vesicles perma-
nently follows prevention of dehydration (Modi and
Bharadia, 2012).

When they applied on an extended biological sur-
face, it tends to penetrate its barrier. Normal vari-
ation in Tran’s epidermal water content gradient
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qualifies them to deliver and initiate huge epider-
mal layers along with dehydration of lipid vesi-
cles in stratum corneum. Therefore, transferosome
uptake is operated by hydration gradient which
exists beyond the epidermis, stratum corneum. Bar-
rier penetration shows reversible bilayer deforma-
tion, yet it does not balance the vesicle integrity or
barrier properties, for hydrating affinity and gradi-
ent to persist in place (Eldhose et al., 2016). Materi-
als which has been used has been given in Table 1.

Methods Involved in Transferosomes

. Vortexting sonication method
Suspension homogenization process
Modified handshaking process
Centrifugation process

Thin film hydration technique

S

Rotatory vacuum evaporator method

Thin film hydration technique

The sufficient quantity of soya lecithin and sur-
factant is added in round bottom flask and dis-
solved via shaking either chloroform, ethanol. AT
25°C 600mm/hg pressure and 100rpm, the thin
film was set up by rotatory evaporation for around
15 minutes. To dry the film a vacuum is applied
for an hour. The drug is added and dissolved in
7.4 pH phosphate buffer about 10ml and heated
up to around 55°C. Then the film was hydrated by
the handshaking process occurs half an hour with
warmed buffer, mixture was agitated by half an hour
by orbital shaker and it was perceived under micro-
scope and suspension which set aside in refrigerator
at 4°C (Sailaja and Supraja, 2017).

Rotatory vaccum evaporation method

Mixture of vesicles, initiate an ingredient like sur-
factant, phospholipids which are dissolved in sol-
vent like (methanol, ethanol) in round bottom flask.
Organic solvent is separated at room temperature
(20°C) using rotory evaporator leaving thin layer of
solid mixture that is settled on the wall of the flask.
Dried surfactant film can be rehydrated with aque-
ous phase (phosphate buffer saline) at 0-60°Cwith
moderate stirring in rotary evaporator for about
30mins. Then the mixture was sonicated in bath
sonicator for 1 hour (Sivannarayana et al., 2012).

Entrapment efficiency

It indicates the % entrapment of the drug is added
and requires drug by using mini-column centrifu-
gation following separation of unentrapped drug,

these vesicles became distributed by utilize of 0.1%
triton x -100 (or) 50% n propanol

Entrapment ef ficitency =
(amount entrapped/ total amount added) x 100

Vesicle diameter

This method may insist by make use of spectroscopy
photon correlation and process of dynamic light
scattering (DLS) method. Sample is formulated in
distilled water and filtered by way of membrane
filter 0.2mm and diluted in filtered saline there-
fore, the measurement of size is concluded via spec-
troscopy of photon correlation, dynamic light scat-
tering (DLS) measurements.

Penetration ability

It can be analyzed by using fluorescence microscopy
for penetration ability.

No.of. vesicles per cubic meter

It is the most dominant parameter for progressing
framework of other proceeding variable. Unsoni-
cated transferosome formulation are diluted 5times
with 0.9% NaCl solution. Haemocytometer and opti-
cal microscope have been preowned for this study.

Invitro drug release

This study execute to demonstrate the permeation
rate. Time is require to accomplish the steady state.
Transferosome suspension is incubated at 32°C and
samples are taken at individual time intervals and
amount of drug release is determined secondary to
the amount of drug trapped at 0 times as the initial
amount of drug release is isolated by centrifugation.

Measurement of turbidity

Drug turbidity in aqueous solution, probably mea-
sured by means of nephlometer.

Skin deposition studies on optimized formula-
tion

Surface of goat skin after the end of 24 hours per-
meation study, which is washed for 5 times with
a solution that contains PBS (pH 7.4) in ratio 1:1
ratio besides, washing it with water the spare drug
present on surface is removed. Ethanol and buffer
solution having the range of pH 7.4 is used to cut
the skin into small pieces after homogenization. It
is then remain at room temperature for 6 hours.
The drug content is determined by using appropri-
ate phosphate buffer dilutions (pH 7.4) after shak-
ing and centrifuging it at 500 RPM for 5 minutes. By
Using T-test results are compared with that of the
control (Bhasin and Londhe, 2018).

Skin Cancer

It is the abnormal growth of skin cells and well
established malignant disease found in Caucasians

© International Journal of Research in Pharmaceutical Sciences

2801



Sangeetha S et al,, Int. ]. Res. Pharm. Sci., 2020, 11 (SPL4), 2799-2806

Table 1: Formulation of transferosomes

Class Example Uses

Phospholipids ~ Phosphatidylcholine, Egg phosphotidylcholine, Dipalmi- Formation of
toylphosphatidylcholine vesicles

Surfactant Sodium cholate, Tween-80, Span-80, Tween-20, sodium deoxy- To provide flexi-
cholate bility

Alcohol Ethanol, Methanol, Chloroform Solvent agent

Buffering agent Salinephosphate buffer (pH 6.4), Phosphate buffer (pH 7.4) Hydrating

medium
Dye Rhodamine-123, Fluorescence-DHPE Nile- red, Rhodamine- Approach of

DHPE

CSLM study (Eld-
hose et al., 2016)

(white skinned) (Gallagher, 1995). These are fore-
most part evolve in areas that are exposed to sun, yet
it can else formed in places that don’t normally sun
get exposure exceeding over 5.4million cases were
reported worldwide in every year. Different types of
skin cancers are named after the cell that are orig-
inated and their clinical behavior (Orthaber et al,
2017). Most common types are:

1. Basal cell carcinoma
2. Squamous cell carcinoma
3. Malignant melanoma

4. Non- malignant melanoma.

How Transferosomes Works on Skin Cancer

The current investigation shows that the transfer-
somes are drug moving mechanism which really
penetrate, beyond undamaged within the skin. It
was assumed that two factors were identified by
unimpeded movement of such carriers: high elas-
ticity (deformability) of the bilayer vesicles and
the fact that the osmotic gradient beyond skin
and carry drug over the whole skin (Shingade
et al, 2012). To resolve some of these issues in
skin, a novel type transferosomes are supremely
deformable lipid vesicle which has been announced
latterly to go through unbroken skin. Skin func-
tion as a buffer, restricting the release of treatment
modality transcutaneous. There have been a mod-
ern vesicular system which are far more elastic than
vesicular system in serval aspects. Edge activator,
phospholipids, sodiumcholate, constitute transfer-
osomes and are applied in non-occulsive manner.
Lipid residue and proximal water which makes the
lipid to pull the water molecules insist the hydrat-
ing & lipid vesicles to move from site of higher water
concentration to lower water concentration. Trans-
dermal osmotic gradient superior to the penetra-
tion of the transferosome over the skin is expanded

by variation in water content over the skin stratum
corneum and epidermis. Transferosomes gives that
the variety of composition the crucial attribute of
their application in order to maximize permeabil-
ity and range of therapeutic molecules (Alkrad and
Alruby, 2018). Transferosomes works in skin has
been explained in diagram Figure 1.

Transdermal Patches Mechanism on Skin Cancer

The medication is dispensed inside a thin,
hydrophobic, adhesive film in Transdermal delivery
patches, which implies the uncomplicated principle
of pharmaceutical formulation. And it is capable
of being produced in high amounts, its concept
being sufficient for the approach of transdermal
drug administration. If a large number of drugs
are assimilated into the corresponding patch, the
film forming component patch will absorb the
drug which must be precisely administrated into
adhesive matrix (Khan et al., 2015).

Reservoir type system

Homogenous polymer matrix drug dispersion is
encapsulated within a drug, impermeable to metal-
lic plastic laminate, and polymer membrane rate
regulation. The quality of drug release is calculated
by rate control membrane permeability. The rate
and release of medication maintains a constant rate
and zero order is the form of release.

Adhesive dispersion type system

Homogenous drug dispersion with adhesive poly-
mers (isobutylene) polyacrylate polymer. By sol-
vent casting, the layout of this medicated dispersion
is adhesive.

Matrix diffusion

Homogenous drug dispersion through hydrophilic,
lipophilic polymer assembled by: Homogenous dis-
persion of liquid polymer either viscosity based
polymer of finely grounded drug particles is con-
structed by cross linking polymer chain. Homoge-
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Figure 1: Schematic Diagram of transferosome in skin tissue

nous mixing at high temperature of even a solid
product with a leathery polymer. Dissolving the
drug and polymer in a typical solvent, triggered by
evaporation of the solvent in a mould at an elevated
temperature even under a vacuum.

Micro reservoir type

The drug suspension in a lipophilic polymer is
homogenously dispersed by the fusion of the reser-
voir and the matrix diffusion mechanism. The
result indicate that individual microscopic spheres
of the drug reservoir remain shaped and balanced
by cross-links (Prabhakar et al., 2013).

Drugs for Skincancer

For Basal Cell Carcinoma: 1. (Aldara) Imiquimod, 2.
(Erivedge) Fluorouracil & 3. Sonidegib

For Squamous Cell Carcinoma: 1. Libtayo & 2. Cemi-
plimab

For Melanom: 1. Dacarbazine, 2. Nivolumab, 3. Pro-
leukin & 4. Pembrolizumab

For Merkel Cell Carcinoma: 1. Avelumab, 2. Baven-
cio & 3. Pembrolizumab

Transfersomes vs Other Carrier
Liposomes vs Transferosomes

In functional terms, transferosomes differs from
commonly pre-owned liposomes, they are extra flex-
ible, adaptable due to edge activator. The very
elevated flexibility of membrane allows transfero-
some compress themselves in pores which were
smaller than their concede diameter. It occurs
owing more elasticity of transferosome membrane
involves combining atleast two lipophilic compo-
nents with enough different packaging with sin-
gle bilayer. This involves resulting of aggregated
deformability allows transferosomes to penetrate in

skin instantly (Duangjit et al, 2011; Elsayed et al,
2007).

Penetration ability

To convert the penetration ability of all carrier
system can be done by dispersal profiles of fluo-
rescently categorize by mixed lipid micelles, both
liposome, transferosome are measured by Confo-
cal Scanning Laser Microscopy (CSLM) in unbroken
murine skin, vesicles with really deformable trans-
ferosome across stratum corneum enters in to epi-
dermis (Jangdey et al., 2017).

Application of Transferosomes

Ttransferosomes, the wealthy valid of non-invasive
therapeutic wield comparable as higher molecular
weight drugs on skin. Generally, insulin is dispensed
by subcutaneous route. Encapsulation of insulin
within transferosomes get the better of these entire
problem. The composition of the carrier also first
intimate the hyperglycemia were announced after
90 to 180 minutes. Some other, Anti-diabetic drugs
are also being studied to improve the skin perme-
ation (Sharmaetal., 2011).

Delivery of anesthetics

Mahmoud M Omar et al. studiedon Preparation and
optimization of lidocaine transferosomal gel con-
taining permeation enhancers: an hopeful perspec-
tive improvement of skin permeation. Aim of author
is to develop a tropical gel containing lidocaine that
can give out as an alternative to high pain and give
rise to local anaesthetic injections. Gelling agent
used in the formulation was HPMC k15. Viscosity,
Drug content, ex-vivo permeation were also evalu-
ated for the gel formulation. Tail flick test is used to
evaluate the analgesic effect on the gel. Results show
increase in analgesic action as well as skin perme-
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ation effect of topical gel containing transfersomal
lidocaine (Omar et al., 2019).

Planas ME et al. Studiedon Non-invasive percuta-
neous induction by a new form of drug carrier of top-
ical analgesia and prolongation oflocal pain insensi-
tivity. In this study, duration of action, permeability
of local anaesthetics, common analgesics were put
in dermally on rats and humans in form of trans-
fersomes. Permeability and duration of action were
studied. They shows that transfersomes provides
a promising method for non-invasive treatment of
local pain as they were direct topical drug applica-
tion. The corresponding subcutaneous injection of
similar drugs were found to have same potency for
dermally applied anaesthetics (Planas et al., 1992).

Delivery of anticancer drugs

Drugs such as methotrexate were endeavour for
transdermal technology utilize transdermal deliv-
ery and result was favorable and it shows new
approach for treatment especially for skin cancer.

Lu Y et al. Studiedon Transdermal and lymph
targeting transfersomes of vincristine. For their
study, drug Vincristine is used to treat leukemia and
hogkin /non-hogkin lymphoma were taken. On the
conflicting, its clinical use has been restricted due
to its neuro toxicity and local stimulation. The aim
of their study is to decrease its side effects and also
increase their curing effects. Ultra-sonic dispersion,
dry film method were also used to prepare trans-
fersome loaded with Vincristine. Targeting abil-
ity, pharmaceutical properties and pharmacokinetic
characters of the Vincristine were determined by
using HPLC method. In their study, they were con-
cluded that transfersomes have positive lymph tar-
geting ability (Lu et al, 2007).

Delivery of protein and peptides

When given through oral routes it degrades easily,
when they are large in size it is difficult to adminis-
ter. Transferosomes have found same bioavailabil-
ity as that of subcutaneous injection for delivering a
protein in suspension.

De Marco Almeida et al. studiedon Physicochem-
ical Characterization and Skin Permeation of Syn-
thetic peptide PnPP-19 comprise Cationic Transfer-
somes. In their study PnPP-19, a synthetic peptide
consisting 19 aminoacids were used in treatment
of erectile dysfunction. They aimed to develop and
evaluate the skin permeation ability of PnPP-19 as
well as PnPP laden transfersomes, different types
of liposomal preparation methods were evaluated.
From their study, it was concluded that, transfero-
somes were able to protect the peptide from degra-
dation and it is recommended for tropical adminis-

tration (Almeida et al.,, 2018).
Delivery of NSAID drugs

Sureewan Duangjit et al., studied the character-
ization in vitro skin permeation of Meloxicam
loaded liposomes vs transferosomes. Their study
intricate transdermal delivery of Meloxicam (MX)
using transferosome and liposome to evaluate their
prospective use. The capacity of skin permeation
MX loaded transferosomes were found to be high
when compared to MXloaded liposomes.MX loaded
transferosomes undergo many evaluation parame-
ters like particle size, zeta potential, loading effi-
ciency. Stratum corneum lipid is dispense by trans-
ferosomes that is clearly designate Differently Scan-
ning Calorimetry (DSC), Fourier Transform Infrared
spectroscopy. It shows transferosomes are prospec-
tively acceptable for transdermal drug delivery sys-
tem (Duangjit et al, 2011).

CONCLUSION

Transdermal drug delivery is more convenient,
painless and prospects the virtual way to deliver
the constant doses of many medications. Wide
range of drugs that can be delivered and improves,
the Minimal drug uptake complications, side effects
with low cost and easy to use. Transdermal deliv-
ery of a drug product is contemporary accepted as
oral dosage form and permit the elusion of first
pass metabolism. New Nano technological method
shows cytostatic delivery systems, efficient tumor
targeting and thereby lessen adverse effects with
extend effective therapyness, and increases the life
of skin cancer patients. New pharmaceuticals col-
laborate with enhance method of distribution for a
contemporary advance field will be assurely build
on the treatment for skin cancer patients, upgrading
the level for living or their recovery of pretentious
people. Healthcare practitioners would achieve pre-
cise novel diagnostics, accessible therapeutic pos-
sibilities through such evaluation. These transfer-
osomes holds a smart way and favorable future in
Transdermal Drug Delivery System.
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