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ABSTRACT 

Transdermal drug delivery is an attractive alternative to conventional techniques for administration of systemic therapeutics. The major challenge 
in designing transdermal drug delivery systems is to overcome the natural transport barrier of the skin. One approach is the use of vesicle 
formulations. Liposomes were first shown to be of potential value for topical therapy by Mezei and Gulasekharam in 1980, since then investigation 
continued towards development of lipid vesicles as carriers for skin delivery of drugs. But still vesicles are considered as a controversial class of 
dermal and transdermal carriers. This review provides an overview of the effectiveness of conventional, deformable and ethosomal vesicles as drug 
delivery systems as well as their possible mode of action as permeation enhancers or transdermal drug carriers. Deformable liposomes and 
ethosomes penetrate stratum corneum, thus releasing their drugs or proteins into systemic circulation. Vesicles as carrier systems can give rise to 
development of novel transdermal drug delivery systems. 
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INTRODUCTION 

Transdermal drug delivery is a viable administration route for 
potent, low molecular weight therapeutic agents which cannot 
withstand the hostile environment of the gastro-intestinal tract and 
/or are subject to considerable first pass metabolism by the liver. It 
uses the skin as an alternative route for the delivery of systemically 
acting drugs. Dermal drug delivery is the topical application of drugs 
to the skin in the treatment of skin diseases, wherein high 
concentrations of drugs can be localised at the site of action, thereby 
reducing the systemic drug levels and side effects.1-3 

The skin covers a total surface area of approximately 1.8m2 and 
provides the contact between the human body and its external 
environment. The stratum corneum, the outermost layer of the skin 
acts as the main barrier in the skin. The structure of the stratum 
corneum is often compared to a brick wall, with the keratin-rich 
corneocytes as the bricks surrounded by the mortar of the 
intercellular lipid lamellae. Two main routes of skin permeation are 
the transappendageal route and transepidermal route. The 
transappendageal route also known as the shunt route includes 
permeation through the sweat glands and across the hair follicles 
with their associated sebaceous glands. The transepidermal route 
contains two micropathways, the intercellular route and 
transcellular route as shown in fig 14. The intercellular route is a 
continuous way through intercellular lipid domains and 
transcellular pathway through the keratinocytes, then across the 
intercellular lipids. Naturally all molecules traverse by a 
combination of all three routes, the relative importance of which 
route depends on the molecules physico-chemical characteristics.4, 5 

 

Fig. 1: A schematic representation of the skin showing the 
transcellular and intercellular routes of penetration. 

 

It has been generally accepted that the highly organised crystalline 
lipid lamellae play an essential role in the barrier properties of the 
stratum corneum. Many techniques have been aimed to disrupt and 
weaken the highly organised intercellular lipids in an attempt to 
enhance drug transport across the intact skin or to increase the 
delivery force for the permeation of drugs across this skin barrier. 5,6 
One of the most convenient methods is the  use of vesicle 
formulations as skin delivery systems.  

The rationale for using vesicles in dermal and transdermal drug 
delivery is many folds.7,8Vesicles might: 

a) Act as drug carriers to deliver entrapped drug molecules 
into or across the skin. 

b)  Act as penetration enhancers for the penetration of the 
individual lipid components into the stratum corneum 
and subsequently altering the intercellular lipid lamellae 
within this skin layer. 

c)  Serve as a depot for sustained release of dermally active 
compounds 

d)  Serve as a rate limiting membrane barrier for the 
modulation of systemic absorption, hence providing a 
controlled transdermal delivery system. 

Conventional liposomes as skin delivery systems 

Liposomes are lipid vesicles that fully enclose an aqueous volume. 
Lipid molecules are usually phospholipids with or without some 
additives. Cholesterol may be included to improve bilayer 
characteristics of liposomes, increasing the microviscosity of the 
bilayers which in turn reduces the permeability of the membrane to 
water soluble molecules. This also results in the stabilization of the 
membrane and increase in the rigidity of the vesicles. Many methods 
for preparations of liposomes are described in literature. Most 
commonly used is the film hydration method. 9 

The potential value of liposomes for topical therapy was first 
introduced by Mezei and Gulasekharam (1980)10. In this study, 
greater four to five fold triamcinolone acetonide   concentrations in 
the epidermis and dermis with lower systemic drug levels were 
observed when the drug was delivered from liposomal lotion in 
comparison with conventional formulations of the same drug 
concentrations.10 

Several in vivo and in vitro transport studies reported that 
conventional liposomes only enhanced skin deposition, mostly by 
reducing ( or no effect ) the percutaneous permeation or systemic 
absorption of   hydrocortisone, 11,12,13 corticosteroids, 14 lidocaine, 15 
tretinoin,16  and ciclosporin.17 

Asian Journal of Pharmaceutical and Clinical Research 
Vol 5, Issue 1, 2012                                                                                                                ISSN - 0974-2441 

 
Vol. 4, Issue 3, 2011                                                                                                              

ISSN - 0974-2441 

 

 

 

 

 

Academic  Sciences 

mailto:drlakshmisuresh@gmail.com


Laksmi et al. 
Asian J Pharm Clin Res, Vol 5, Issue 1, 2012, 18-25 

 

19 
 

 These results suggested that conventional liposomes were useful for 
topical/dermal delivery of these drugs. Lipid composition, method of 
preparation and thermodynamic state of the bilayers of liposomes 
were all shown to greatly affect skin deposition behaviour of 
liposomes.18 

Dermal delivery with skin-lipid liposomes was shown to be more 
effective than delivery with phospholipid vesicles.19A decrease in 
cholesterol content in vesicular bilayers, which increases fluidity of 
the bilayers, resulted in increasing the drug transport across the 
stratum corneum. Recently it was evident that classic liposomes are 
of little or no value as carriers for transdermal delivery, as they do 
not deeply penetrate the skin. But rather remain confined to the 
upper layers of the stratum corneum. Confocal microscopy studies 
showed that intact liposomes were not able to penetrate into 
granular layers of the epidermis. 20  

Due to the large size of the liposomes as stated by El Maghraby,21 
they were not able to enter the capillary circulation and thus acted 
as reservoirs for the drug at the site of action. Though liposome 
lipids penetrate into the stratum corneum by adhering onto the 
surface of the skin and subsequently destabilising, fusing or mixing 
with the lipid matrix, they may act as penetration enhancers by 
loosening the lipid structure of the stratum corneum and promoting 
impaired barrier function of these layers to the drug with 
subsequent increase in the  skin partitioning  of drug.22From the 
above observations we can infer that dermal delivery with skin-lipid 
liposomes is more effective than delivery with phospholipid 
vesicles.23 

Mechanism of action of liposomes   

In the free drug mechanism (Fig. 2 at A) the drug permeates through 
skin after exiting from the vesicles25. In the penetration enhancing 
mechanism(Fig. 2 at B), after application of vesicles, changes in the 
ultrastructures of the intercellular lipids were seen suggesting a 
penetration enhancing effect.26 In vesicle adsorption to and/or 
fusion with the stratum corneum ( Fig.2 at C) the vesicles may 
adsorb to the stratum corneum surface with subsequent transfer of 
drug  directly from vesicles to skin or vesicles may fuse and mix with 
the stratum corneum lipid matrix, increasing drug partioning into 
the skin. 

 

Fig.2: Possible mechanisms of action of liposomes as skin drug 
delivery systems. (A) is the free drug mechanism, (B) is the 
penetration enhancing process of liposome components, (C) 
indicates vesicle adsorption to and /or fusion with the stratum 
corneum (SC) and (D) illustrates intact vesicle penetration into 
and through the intact skin and (E) the transappendageal  
route. 24 

The interaction of liposomes with human skin has been reviewed 
and it was concluded that they can be taken into the skin but cannot 
penetrate through intact healthy stratum corneum, instead they 
dissolve and form a unit membrane structure.27  In intact vesicular 
skin penetration mechanism, (Fig.2 at D)  traditional  liposomes with 
intact vesicles cannot penetrate the human skin but ultradeformable 

liposomes have been reported to invade the skin intact and go deep 
enough to be absorbed by the systemic circulation.16 

The transappendageal penetration (Fig. 2 at E) route plays a minor 
role in transdermal delivery from liposomes. Electron microscopy 
indicated that liposomes upto 600nm of diameter can penetrate 
through skin but those of 1000nm or more remain interiorised in 
the stratum corneum. Deposition was higher in hairy guinea pigs but 
with regard to penetration through skin, no difference could be 
found between hairless and hairy guinea pigs. Also, vesicular 
delivery through shunts was excluded on the basis that there were 
no significant variations between different animals or humans with 
diverse densities of hair follicles, with regard to the transferosomal 
input of insulin.28 The transfollicular delivery from liposomes was 
enhanced only after it was combined with iontophoresis technique.29 

Niosomes as skin delivery systems 

Niosomes are composed of non-ionic amphiphiles (surfactants) and 
are similar in function to liposomes. 

Niosomes constructed from a new non-ionic surfactant alpha, 
omega-hexadecyl-bis-(1-aza-18-crown-6) ( bola-surfactant), span 80 
and cholesterol show significantly improved percutaneous 
permeation of ammonium glycyrrhizinate30 with respect to both the 
aqueous drug solution and a physical mixture between unloaded 
bola-niosomes and the aqueous drug solution. Niosomes constructed 
from cholesterol, span 60 and dicetyl phosphate were effective in 
increasing skin permeation of frusemide across mouse skin as 
compared to conventional formulations.31 

The migration of cyclosporin A from cyclosporin glyceryl 
dilaurate/C16EO10 /cholesterol niosomes into the deeper skin strata 
has also been studied in vitro and it was found that factors such as 
dosing volume in non-occluded conditions affected the rate of 
uptake with smaller dose volumes giving rise to an increased uptake 
of the drug into deeper skin strata. This is due to the time required 
for dehydration of the formulation, a fundamental element of the 
penetration process. This same formulation was found to be 
beneficial for the deposition of cyclosporin A and alpha-interferon 
into pilosebaceous units of the hamster ear model. Based on the 
above studies, it does appear that transdermal drug delivery with 
niosomes appears to be a promising carrier for hydrophobic and 
amphiphilic drug molecules and would require that the dose be 
applied in high concentrations and within niosomes prepared from 
low phase transition surfactant mixtures.32 Niosomes mechanism is 
similar to conventional liposomes.9 

Deformable Liposomes as skin delivery systems 

Over the past 15 years, intensive research led to the introduction 
and development, of a new class of highly deformable (elastic or 
ultraflexible) liposomes that have been termed transferosomes. 

Transferosomes are ultradeformable hydrophilic lipid vesicles that 
putatively cross the skin under the influence of a transepidermal 
water activity gradient. Transferosomes consist of phospholipids 
and an edge activator that increases the deformability of the bilayers 
and is often a single chain surfactant such as sodium cholate, sodium 
deoxycholate, Span 60, Span 65, Span 80, Tween 20, Tween 60, 
Tween 80 or dipotassium glycyrrhizinate.33 

The edge activators confer ultradeformability on the transferosomes 
and allow them to squeeze through channels in the stratum corneum 
that are less than one-tenth the diameter of the transferosome. The 
driving force for penetration into the skin is the “ transdermal 
gradient” caused by the difference in water content between the 
relatively dehydrated skin surface (approx 20% water) and the 
aqueous viable epidermis ( close to 100%).34 

Vesicles can be applied occlusively or non-occlusively. The 
difference in skin interaction between occlusive and non-occlusive 
application is of importance for deformable vesicles. As the 
transport of transferosomes is driven by the osmotic gradient across 
the skin occlusion would eliminate this osmotic gradient and is 
therefore detrimental for the actions of the deformable vesicles.35, 36 
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 Preparation of deformable liposomes involves methods similar to 
those used in the preparation  of traditional  liposomes. Most 
commonly, the film hydration method is used. The pro-vesicular 
approach, proposed to enhance the stability of vesicles, has been 
extended to deformable liposomes and pro-ultraflexible lipid 
vesicles of levonorgestrel were developed and investigated.37 

Mechanism of action of deformable liposomes 

Deformable liposomes can penetrate through stratum corneum by 
two mechanisms. First, vesicles can act as drug carrier systems, 
whereby intact vesicles enter the stratum corneum carrying vesicle-
bound drug molecules into the skin. Secondly vesicles can act as 
penetration enhancers, whereby vesicle bilayers enter the stratum 
corneum and subsequently modify the intercellular lipid lamellae. 
This will facilitate penetration of free drug molecules into and across 
the stratum corneum.38, 39 

In the first mechanism the driving force for the vesicles entering the 
skin is xerophobia (the tendency to avoid dry surroundings). 35, 40The 
difference in penetration between deformable liposomes and 
traditional liposomes is the high and stress-dependent adaptability 
of such deformable vesicles which enables them alone to squeeze 
between the cells in the stratum corneum, despite the large average 
vesicle size (Fig.3). Thus, they can trespass the intact skin 
spontaneously, under the influence of the naturally occurring in-vivo 
transcutaneous hydration gradient intact without permanent 
disintegration. 35, 36, 40 

 

Fig.3: Ultradeformable transferosome squeezing through 
minute pores in the stratum corneum, driven by the water 
concentration gradient. The modified liposome thus penetrates 
from the horny layer surface (relatively dry) to the wet viable 
tissues.4 

The intact vesicular permeation into the stratum corneum and the 
penetration enhancing effect play a role in the enhanced skin 
delivery of drugs by deformable liposomes under non-occlusive 
conditions and it suggest’s that one of the two mechanisms might 
predominate the other according to the physico-chemical properties 
of the drug. The transport of drug by deformable liposomes into the 
stratum corneum bypassing the main barrier for drug permeation 
will considerably improve skin delivery. Ultradeformable vesicles 
have been shown to be successful in delivering a range of different 
drugs across the skin including  5-flurouracil,41  lidocaine,42   
tetracaine,42 cyclosporin A,43  insulin,44 diclofenac,40 triamcinolone 
acetonide,45,46 hydrocortisone,47  dexamethasone,47   levonorgestrel,37  
estradiol,48 low molecular weight heparin,49  methotrexate,50 
dipotassium glycyrrhizinate51  and zidovudine.52 

Ethosomes as skin delivery systems   

Ethosomes are novel lipid carriers composed  of phospholipid , 
ethanol and water and are recently developed by Touitou et 
al.53,54Liposomal formulations containing upto 10% ethanol and upto 
15% propylene glycol were previously described by  Foldvari et al55 

but the use of high ethanol content was first described by Touitou et 
al56 for ethosomes. Due to the interdigitation effect of ethanol on 
lipid bilayers, it was believed that high concentrations of ethanol are 
detrimental to liposomal formulations. 

Ethosomes are novel permeation–enhancing lipid vesicles 
embodying high concentration (20-45%) of ethanol and are 
prepared by dissolving the lipids and drug in ethanol. The aqueous 
component is added slowly in a fine stream at a constant rate in a 
well sealed container with constant mixing. Mixing is then continued 
for additional five minutes.53 

A characteristic feature of ethosomes is their small size relative to 
the liposomes. This could be due to their incorporation of high 
ethanol concentration, which confers a surface negative net charge 
to the liposome which causes the size of vesicles to decrease. The 
size of ethosomal vesicles were reported to increase with decreasing 
ethanol concentration in the range of 20-45 %. Presence of ethanol 
allows for better solubility of many drugs thus exhibiting high 
encapsulation efficiency for a wide range of molecules including 
lipophilic drugs.53-57 

Ethosomes were reported to improve in vivo and in vitro skin 
delivery of various drugs both under occlusive and non-occlusive 
conditions. 

Mechanism of action of ethosomes     

The  fig.4 illustrates a hypothetical model of how ethosomes may 
enhance penetration of drugs through stratum corneum lipids. The 
stratum corneum lipids multilayers are densely packed and highly 
conformationally ordered at physiological temperature. 

Ethanol interacts with lipid molecules in the polar head group 
region, resulting in a reduction in the Tm of the stratum corneum 
lipids thus increasing their fluidity. The intercalation of ethanol into 
the polar head group can result in an increase in the membrane 
permeability. Ethanol may also provide the vesicles with soft flexible 
characteristics which allow them to more easily penetrate into 
deeper layers of the skin. The ethosome vesicles can penetrate 
through the disordered stratum corneum. The release of drug in the 
deeper layers of the skin and its transdermal absorption could be the 
result of fusion of ethosomes with skin lipids and drug release at 
various points along the penetration pathway.58 The effect of ethanol 
on stratum corneum lipids and on vesicle fluidity as well as dynamic 
interaction between ethosomes and the stratum corneum may 
contribute to the superior delivery properties.Ethosomes have been 
used both in vivo and in vitro for the delivery of various drugs across 
skin such as minoxidil,53 testosterone,53 acyclovir,59 cannabidiol,60 
erythromycin61,  ammonium glycyrrhizinate,62 sotalol , 63 sodium 
salicylate , 63 propanolol , 63 trihexyphenidyl , 64 zidovudine 65 and  
azelaic acid.66 

Invasomes as carriers for skin delivery systems and their 
mechanism:  

Several lipophilic and  hydrophilic penetration enhancers (i.e. 
labrasol,transcutol and cineole) were tested and penetration 
enhancer – containing vesicles have been introduced where there is 
enhancement in penetration due to the penetration enhancers.67 
Such penetration enhancer containing vesicles with terpenes as 
penetration enhancers were termed as invasomes. 

Invasomes  composed of phosphatidylcholine, ethanol and a mixture 
of terpenes as penetration enhancers have been introduced by 
Verma and Fahr’s group.68 In addition to the mechanism of 
penetration enhancement of elastic vesicles terpenes which are 
considered as potent penetration enhancers increase drug 
permeation by disrupting lipid packaging of stratum corneum 
and/or disturbing the stacking of the bilayers.69 

 Penetration enhancer-containing vesicles have been used as 
carriers for Minoxidil68, Diclofenac67 and Temoporfin69. 

Vesicles being studied as carriers for skin delivery and their 
proposed mechanism have been listed in table1 taking some 
examples into consideration.  
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Fig.4:Mechanism of ethosomes as skin delivery systems.53

Table 1:

S.no Formulation Drug Vesicle Composition 
(%w/w) 

Proposed mechanism 
 

Conclusion 
 

Ref 
 

 
1 Liposomes  

& niosomes 

Dithranol 
PC:CH 
Span60: CH 

 

The hydrodynamic condition 
present provides better 
drug-skin partitioning. 

 

The in-vitro permeation 
study showed enhanced 
permeation with 
vesicles(liposomes & 
niosomes) when compared 
with cream base. 

70 

2 Liposomes 

& niosomes 

 
enoxacin 

 

 
SPC:CH  (9:1) 
Span60: CH(1:1) 

 

 
By permeation enhancer 
effect and direct vesicle 
fusion with stratum 
corneum. 

 

 
Ability of Liposomes and 
niosomes to modulate drug 
delivery without significant 
toxicity makes the two 
vesicles useful to formulate 
topical enoxacin 

 

71 

3 
 
Niosomes Gallidermin 

Tween61/CH/ 
DP(1:1:0.05molar ratio) 

 

No absorption due to large 
molecular structure of 
gallidermin as well as the 
large niosomal structure. 

 

 
 

Gallidermin loaded in 
anionic niosomes and 
incorporated in gel is the 
superior topical anti-
bacterial formulation 
because of high 
accumulation in the skin 
with no risk of systemic 
effect. 

72 

4 
Bola-Niosomes  

 

5-fluorouracil 

 

Bola,span80,CH 
(2:5:2molar ratio)  

 

Bola surfactant contributes 
flexibility and deformability 
of the structure which 
enables them to pass 
through human skin 
similarly to ethosomes & 
transferosomes. 

Bola-niosomes were able to 
promote the intracellular 
delivery thus improving the 
anti-cancer activity of the 
entrapped 5-fluorouracil. 
 

73 
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5 
Novel elastic 
niosomes 

Diclofenac 
diethylammonium 

 

DPPC/ Tween61/ 
span60: CH(1:1, 3:7,1:1 
molar ratio) 

 

In elastic niosomes ethanol 
may penetrate into the skin 
and influence the bilayer 
structure of stratum 
corneum leading to the 
enhancement of drug 
penetration 

Enhancement of transdermal 
absorption through rat skin 
and in-vivo anti-
inflammatory effect when 
entrapped in novel elastic 
tween61 niosomes 

74 

 
 
 

6 
Elastic liposomes 
 

Dipotassium 
glycyrrhizinate 

 

PC:KG (2:1,4:1, 8:1) 
HPC:KG (2:1,4:1, 8:1) 

 

 

By transcutaneous hydration 
force and further 
enhancement by fusion of 
vesicles with skin,facilitated 
by increase in fluidity of 
phospholipid bilayers 
containing KG. 

Deformable liposomes when 
applied non-occlusively 
significantly improve the in-
vitro skin delivery of KG 
when compared with 
aqueous solution 

 
51 

 

 

7 
Deformable  
liposomes 

Methotrexate PC:KG (2:1) 
PC:KG (4:1) 
HPC:KG (2:1) 
HPC: KG(4:1) 

 
By transcutaneous 
Hydration force 

Deformable liposomes 
improve in-vitro skin 
delivery compared to either 
aqueous solution or normal 
liposomes. 

50 

8 
Deformable 
liposomes 
 

Ketotifen 

 

PC:Tween 80 
(84.5:15.5 w/w) 

 

Under non-occlusive 
conditions, intact vesicle 
permeation into the stratum 
corneum. 

 

The penetration enhancing 
effect appeared to be of 
greater importance in the 
enhanced skin delivery of 
ketotifen by deformable 
liposomes under non-
occlusive conditions. 

75 

9 
cationic 
transferosomes  
 

Topical genetic 
vaccine against 
hepatitis B 

 

DOTMA:SDC 
(95:5; 90:10; 85:15; 
80:20;  75 :25 %w/w) 

 

---------------- Cationic transferosomes 
were capable of inducing 
strong humoral and cellular 
immune response after 
topical administration. 

76 

10 
transferosomes   
 

 

Non-invasive 
vaccine 

 

SPC:SDC(85:15%w/w) 

 

Increasing fluidity of 
intercellular lipid and 
weakening of stratum 
corneum,supports passage of 
transferosomes through very 
fine pores in the skin under 
suitable osmotic gradient.  

Protein antigens can be 
safely delivered non-
invasively through the skin 
using elastic carrier 
transferosomes. 

 

77 

11 
ultradeformable 
vesicles 

 

Diclofenac sodium 

 

PC:EA (85:15%w/w) 

 

Penetration enhancing effect 
and intact vesicle 
permeation under non-
occlusive conditions. 

Transferosomes can 
significantly improve the in-
vitro skin delivery of 
diclofenac sodium compared 
to the marketed product 
(Olfen gel). 

78 

12 
Ethanolic 
Liposomes 
 

Melatonin 

 

PC(2%) &Ethanol(30%) 

 

Increase in thermodynamic 
activity due to evaporation 
of ethanol, increases 
penetration of drug molecule 
due to reduction in barrier 
property of stratum 
corneum by ethanol. 
 

Ethosomes bearing 
melatonin  offered a suitable 
approach for transdermal 
delivery when compared to 
liposomes & hydroethanolic 
solution. 

79 

13 
Ethosomes 
 

 

Lamivudine 

 

PC& Ethanol 

 

by lipid perturbation and 
increasing the intercellular 
lipid lamellae space of 
stratum corneum. 

Lipid perturbation along 
with elasticity of ethosome 
vesicle seems to be the main 
contributor for improved 
skin permeation. 

80 

14 
ethosomes in 
carbomer gel  
 

 

buspirone 

 

PC (2.5%)& 
Ethanol(38%) 
Carbomer gel(0.7%). 

 

Bilayers fluidity of the soft 
phospholipid vesicle in 
conjunction with presence of 
high concentration of 
ethanol in the system. 

Ethosomal buspirone 
transdermal system can be 
considered as a promising 
delivery system for the 
treatment of menopausal 
syndromes. 

81 

15 
ethosomes 
 

Ammoni um 
glycyrrhizinate 

 

PC  (1-3%) & Ethanol 
(30-45%) 

 

Combined effect of ethanol & 
phospholipids allowed 
sustained drug release that 
was determined by the 
formation of a reservoir of 
the drug in the skin. 

In-vitro and in-vivo results 
showed that ammonium 
glycyrrhizinate ethosomes 
can ensure a sustained 
release of drug and 
prolongation of its 
therapeutic activity. 

62 

16 
ethanolic 
liposomes 
 

indinavir 

 

PC (1-3%) & Ethanol 
(25-45%) 
 

Dual function performed by 
ethanol i.e., fluidizing both 
the vesicular lipid bilayers 

Ethosomes of indinavir 
showed better permeation 
when compared with 

82 
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and stratum corneum lipids, 
thus providing a greater 
malleability to the vesicles 
and enhancing permeability 
of the skin. 

liposomes, ethanolic drug 
solution & plain drug 
solution. 

 

17 
ethosomes 

 
Ketotifen 

 

PC (4.25%) & Ethanol 
(30%) 

 

Ethanol increases the 
flexibility of the vesicles 
allowing them to more easily 
penetrate into deeper layers 
of the skin. 

Ketotifen should be 
incorporated in ethosomal 
vesicles for optimum skin 
delivery as ethosomes were 
not able to improve skin 
delivery of non-entrapped 
ketotifen. 

75 

18 
ethosomes 
 

5-aminolevulinic 
acid 

 

PE & Ethanol 

 

Ethanol interacts with the 
skin and extracts lipids of 
the stratum corneum , and 
fluidized stratum corneum 
lipids create channels which 
allow the increased delivery 
of a drug. 

The penetration ability of 
ethosomes was greater than 
that of liposomes. 

83 

19 
Penetration 
enhancer-
containing 
vesicles 

 

minoxidil 

 

Soy lecithin, 
Dicetylphosphate, 
Labrasol, 
Transcutol, 
Cineole 

 

Intact vesicle penetration by 
entering the stratum 
corneum where they form a 
depot from which the drug is 
slowly released. 

 

Penetration enhancer-
containing vesicles can be a 
potential innovative carriers 
for improving topical 
delivery of minoxidil. 

68 

20 
Invasomes  

Temoporfin 
PC: Ethanol (75:25) & 
Terpenes (0-1%) 

 

Synergistic effect of 
liposomes, terpenes and 
ethanol. 

Invasomes containing 1% of 
terpene mixture present an 
effective drug carrier system 
for delivering the highly 
hydrophobic drug 
Temoporfin into the stratum 
corneum and deeper layers 
of skin. 
 

 

69 

a PC,phosphotidyl choline; CH,cholesterol; SPC,soya- phosphotidylcholine; DCP, dicetyl phosphate; DPPC,dipalmotyl phosphotidylcholine; 
KG,dipotassium glycyrrhizinate; HPC, hydrogenated phosphatidylcholine; DOTMA,N-[1-(2,3-dioleyloxy)-propyl]-N,N,N-trimethyl 
ammoniumchloride; SDC,sodium deoxycholate; EA,edge activator ; PE,phosphatidylethanolamine. 

CONCLUSION  

In summary, from the aforementioned studies, it is evident that 
liposomes offer potential value in dermal and transdermal drug 
delivery and recent advances and modifications appear to have 
generated increased therapeutic potential. Alteration in their 
composition and structure results in vesicles with tailored 
properties. Flexible and ultradeformable liposomes are such 
advances with claims of enhanced transdermal drug delivery to 
efficiencies comparable with sub-cutaneous administration. 

 However, a detailed knowledge of the mode of action is necessary in 
order to assess the full potential of elastic vesicles as skin delivery 
vehicles, such as the delivery of large molecules or targeting certain 
sites and cells within the skin. This is only possible when vesicles act 
as carrier systems and could give rise to the development of very 
interesting and novel transdermal drug delivery systems. Table 1 
(vesicles being studied as carriers for skin delivery and their 
proposed mechanism) shows that deformable liposomes and 
ethosomes are better carriers for transdermal delivery  when 
compared with liposomes and niosomes. 

 So, a vesicle formulation that rapidly enters the stratum corneum 
and remains in the deepest layers of stratum corneum releasing 
their drugs or proteins has useful advantages and is an important 
area of study to investigate such a promising approach. 
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