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INTRODUCTION

Transdermal drug delivery systems (TDDS) are controlled-release devices that contain the drug either for
localized treatment of tissues underlying the skin

[1, 2]

. Topical or transdermal drug delivery is challenging because the

skin acts as a natural and protecting barrier. Many strategies are examined to extend thepermeation of therapeutic
molecules into and through the skin and one such approach is use of nanoparticulate delivery system

[3 - 5]

.

Human skin encompasses multifunctional role primary among which that its role as a barrier against each the
egress of endogenous substances like water and therefore the ingress of xenobiotic material (chemicals and drugs).
This barrier function of the skin is mirrored by its multilayered structure. The highest or top layer of the skin referred to
as the corneum (SC) represents the tip product of the differentiation method at first started within the basal layer of
the cuticle with the formation of keratinocytes by mitotic division. The Sratum corneum, thus it is comprised of dead
cells (corneocytes) interdispersed among a lipid rich matrix. It is the “brick and mortar” design and lipophilic nature of
the SC, that primarily accounts for the barrier properties of the skin

[1, 2]

. The SC is is additionally legendary to exhibit

selective permeability and permits solely comparitively lipophilic compounds to diffuse into the lower layers. As a
result of the dead nature of the Sratum corneum substance transport across this layer is primarily by passive diffusion
(3) in accordance with Fick's Law (4) and no active transport processes are known. Typical delivery systems will be
utilized to attain percutaneous drug delivery or dermal drug delivery. The previous involves the delivery of medication
to explicit the skin barrier in order that they exert a systemic effect

[4 - 6]

.

NOVEL TECHNOLOGIES FOR TRANSDERMAL DELIVERY SYSTEMS

Nanoparticles for transdermal applications such liposomes, ethosomes as well as other types of nanosized
drug carriers have been developed. Different carrier systems have been proposed in an attempt to favor the transport
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of drugs through the skin, faculatative drug retention and in some cases permitting a sustained release. Skin
penetration is crucial variety of current considerations

[7 - 10]

.

Physicochemical properties of Nano vesicular systems confirm the interaction with biological systems and nanocarrier
cell acquisition. The main physicochemical properties have an effect on cellular uptake are size, shape, rigidity, and
charge in the surface of particles. The foremost used and investigated nanocarriers for transdermal drug delivery in the
pharmaceutical field include liposomes, transfersomes, ethosomes, niosomes, dendrimers, nanoparticles-lipid and
polymer nanoparticles and nanoemulsions

[11 - 15]

.

MICROEMULSIONS

Microemulsions are dispersions with droplet size from 10 to 100 nm with non-coalesce nature.
Microemulsions form spontaneously with appropriate amounts of a lipophilic and a hydrophilic ingredient, as well as a
surfactant and a co-surfactant. Microemulsions have several specific physicochemical properties such as transparency,
optical isotropy, low viscosity and thermodynamic stability

[16 - 18]

.

Most of the microemulsions have terribly low viscosity, which can limit their application to the transdermal
delivery field use. The main mechanisms to explain the advantages of microemulsions for the transdermal delivery of
drugs include the high solubility capacity for hydrophilic drugs of microemulsion systems, permeation effect of the
ingredients of microemulsions, and the increased thermodynamic activity of the drug in the carriers

[19 - 22]

.

NANOEMULSIONS

Nanoemulsions are isotropic dispersed systems of two nonmiscible liquids. It consists of an oily system dispersed in an
aqueous system, or an aqueous system dispersed in an oily system by forming droplets. Nanoemulsions are
thermodynamically unstable and are susceptible to incorporate Hydrophobic and hydrophilic drugs. They are nontoxic
and nonirritant systems so that they have been utilized in the cosmetic field. Currently, transdermal nanoemulsion
formulations are not developed due to the stability problems

[23 - 29]

.

LIPOSOMES

Liposomes are spherical, selfclosed vesicles of colloidal dimensions. Liposomes have become one of the
pharmaceutical nanocarriers of choice for many applications. Liposomes were also proposed as drug carriers that
reduce toxicity and increase efficacy. The nature of liposomes makes them one of the best alternatives for drug
delivery because they are nontoxic and remain inside the bloodstream for a long time
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Figure 1: Structure of a Liposome

NIOSOMES

Niosomes are non-ionic surfactant vesicular novel drug delivery system in which the medication is
encapsulated in a vesicle. Niosomes are unilamellar or multilamellar vesicles capable of entrapping hydrophilic and
hydrophobic solutes. Niosome surfactants are biodegradable, biocompatible and non-immunogenic

[34 - 36]

.

Niosomes are versatile carrier systems that can be administered via transdermal delivery. In the treatment of
dermatological disorders, niosomes are considered as an interesting drug-delivery system

[37 - 43]

.

Figure 2: Structure of a Niosome

TRANSFERSOMES
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Transfersomes are vesicular particles, consisting of an inner liquid compartment surrounded by a lipid bilayer. A
Transfersome carrier is an artificial vesicle mainly suitable for sustained and targeted drug delivery. Transfersomes
have high deformability nature. Due to its adaptability vesicles can accommodate to a confining pore

[44 - 49]

.

Figure 3: Structure of a Transfersomes

ETHOSOMES

Ethosomes are lipid vesicular carriers embodying high concentrations of alcohol i.e. ethanol that is beneficial
for the permeation of medicine through the skin. They are composed primarily of phospholipids, ethanol and water

[50,

51]

.

Structurally, an ethosomal vesicle is composed a phospholipid bilayer and an aqueous inner core containing
the entrapped active ingredient. They are soft and malleable. The size of an ethosome vesicle lies within the
nanometer range. In addition, the size of ethosome vesicle is smaller than that of a liposome when prepared under the
same conditions, due to the high alcohol content. The size decreased as alcohol increased from 20 to 45 %. This
reduction in size was attributed to the conferment of a net negative charge on the vesicle surface by ethanol. Other
excipients usually added in ethosome formulation include cholesterol, for vesicle membrane stabilization; permeation
enhancers, marker dyes (if required) such as rhodamine, for characterization study. The stabilizing effect of cholesterol
is due to prevention of vesicle aggregation and enlargement during storage the small size and malleability of
ethosomes enable them to pass through the skin or membrane barrier and also influence the extent of transdermal
permeation. The smaller the size, the greater will be the extent of penetration
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Ethosomes permeate through the stratum corneum barrier and possess significantly high transdermal flux
unlike classical liposomes. These effects of combined phospholipids and high concentration of ethanol in vesicular
formulations have been suggested to be responsible for deeper distribution and penetration in the skin lipid bilayers.
Application of ethosomes in drug delivery has numerous advantages: simplicity of the technology, non-invasive means
of application (e.g., topical), enhanced transdermal drug delivery, and avoidance of first-pass effect. Non-invasiveness
enhances patient’s compliance hence, better therapeutic outcome. Ethosomes have been shown to exhibit high
encapsulation efficiency for a wide range of molecules including lipophilic drugs due to the multilamellarity of the
vesicles as well as the presence of ethanol, which allows for better solubility of many drugs. Unlike liposomes and
transfersomes, ethosomes were able to improve skin delivery of drugs both under occlusive and non-occlusive
conditions

[58 - 60]

.

Figure 4: Structure of an Ethosome

DENDRIMERS

Dendrimers are nonpeptidic fractal 3-D structures made from various tiny molecules. The structure of those
molecules leads to comparatively uniform shapes, sizes, and molecular weights. The porosity of dendrimers through
the skin depends on physicochemical characteristics like generation size, molecular weight, surface charge,
composition, and concentration. These nanocarriers will be used to transport photosensitizers for photochemical
therapy and antifungal molecules

[61]

.

Dendrimers are utilized for transdermic drug delivery system. The main issues with this type of transdermal
carrier are their poor biodegradation and inherent cytotoxicity. The foremost advantage of dendrimers is that they
need multivalency and it is possible to precisely control the functional groups on the surface. Due to their form and
size, these molecules can carry drugs, imaging agents, etc. Dendrimers interact with lipids present in membranes, and
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they show better permeation in cell cultures and intestinal membranes. Dendrimers additionally act like solubility
enhancers, increasing the permeation of lipophilic medication. However, they are not sensible carriers for hydrophilic
drugs. Examples of medicine delivered throughout the skin by using dendrimers are tamsulosin, indomethacin,
ketoprofen, diflunisal, 5-fluorouracil and peptides

[62]

.

Figure 5: Structure of a Dendrimer components
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