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Abstract: Transferosomes, a vesicular carrier has evolved as a very effective carrier for the delivery of 

therapeutics, both for topical application as well as for transdermal application. It has been utilized for the delivery 

of enumerable drugs both herbal and synthetic. The present review provides a detailed account of transferosomes, 

which includes their constitution, the mechanism by which they enhance the permeation of drugs and their 

advantages. Besides this, the review entails a compilation of the various applications of transferosomes in topical and 

transdermal delivery of drugs. The present review also supplements the current status of trnsferosomes with the 

future perspectives surrounding their use. 
 

 

1. Introduction 

Transdermal delivery is another suitable and 

feasible method instead of intravenous and oral 

routes for delivery of drugs. It saves the patients 

from the suffering caused by intravenous injections 

and it is specifically essential in those conditions 

which are associated with emesis, motion sickness 

and nauseousness
36-37

. 

 

Encapsulating the drug in vesicular system is a 

novel technique which has been utilized to conquer 

the stratum corneum barrier without doing any 

destruction to it. From the structural point of view, 

 
vesicles consist of internal hydrophilic core 

enveloped by bilayer wall of phospholipids or 

surfactants. Many researchers have introduced 

different types of alterations to make a novel 

vesicles which have significantly improved their 

penetration across the entire skin. A few examples 

of such modified vesicles include transferosomes, 

invasomes, flexosomes, ethosomes, menthosomes 

& niosomes
34

. 

 

In 1980, transdermic delivery with the aid of 

vesicular transporters was reported for the first 

time, after which many investigators and 
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researchers utilised them for the delivery of 

drugs
17

. 

In 90’s Cevc and co authors formulated ultra 

adaptable vesicles (transferosomes) in contrast with 

the typical liposomes. The word transfersomes is a 

Latin word made of two words "transferred" and 

"soma" which means “carrying” and “body” 

respectively. Transferosomes in contrast to their 

conventional counterparts were extra stretchy, 

additionally adjustable & stress respondent, due to 

the presence of edge activator. The transferosomes 

were composed of blend of phosphatides or non 

lipids amphiphytes
19

. 

 

2. Constitution Of Transferosomes 
 

A schematic representation of the constitution of 

transferosomes is given in fig 1. 

 

 
 

 

  
 

   
 

Figure 1: Composition of transferosomes 
 

Tansferosomes are progressively being utilized for 

transdermal and topical delivery of drugs
59

. The 

adaptability of these vesicles is attributed to their 

ultra adjustable double layer membrane
62

, by virtue 

of which they can easily permeate across the 

phospholipid route of the hypodermis
23,28,38,42,50,52

. 

 

Transferosomes are vesicular transporters with 

potential of enhancing drug penetration through the 

skin
25,27,69

. From the composition point, these 

ultraflexible nanocarriers are generally constituted 

of surfactant, which is also known as edge activator 

and imparts flexibility to the vesicles as well as 

phospholipids which are responsible for the 

formation of double layer membrane
10

. 

 

mechanism by which transferosomes improve 

permeation 

 

The main mechanism by which transferosomes act 

and enhance the permeation of drugs topically and 

transdermally is given in fig 2. 

• Suitable solvent is 
used from preparation 
point of view. 

• Hydrating medium is 
used after preparation 
of vesicles and is 
either water or 
phosphate buffer 
saline30,49. 

3. SOLVENT AND 
HYDRATING 

MEDIUM 

• This is also known as 
surfactant. The 
commonly used edge 
activators include 
sodium deoxycholate, 
spans and tweens. 

• This agent causes 
softening of bilayer 
and enhances its 
flexibility for easy 
permeation6,40,42,45,53. 

 

2. EDGE 
ACTIVATOR 

• Core ingredient which 
is amphiphathic in 
nature 

• This is vesicle 
forming agent which 
helps in developing 
double layer of 
lipid42,39. 

 
1. PHOSPHOLIPID 

TRANSFEROSOMES 
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Figure 2: Mechanism of improvement of permeation by transferosomes 
 

The presence of edge activators / surfactants plays 

a pivotal role in the enhancement of permeation of 

transferosomes topically & transdermally. Several 

researchers have reported the mechanism by which 

the edge activators/ surface active agents enhance 

the penetration of these vesicles
43,48,66

. It has been 

reported that existence of particular molecular 

inclination of surfactants, supports the vesicles to 

pervade the SC and in due course upsurge the 

drug’s transdermal permeation
66

. 

 

3. Advantages Of Transferosomes 

The presence of edge activator makes the vesicle 

much more elastic and flexible and enables them to 

deform their size and shape because of which they 

can easily permeate across skin barrier
11,12,18

. The 

delivery of medications to deeper skin layers 

provides better therapeutic efficacy
16

. Furthermore, 

vesicular carriers are having biomimetic nature 

because of the presence of the edge activator and 

phospholipid and thus are biocompatible. 

Transferosomes can deliver both hydrophilic as 

well as lipophilic molecules
7,13,42,48

. They are also 

responsible for protecting the drug against 

enzymatic and other biological degradation by 

enclosing it in phospholipid. A number of drugs 

have been delivered using transferosomes bilayer. 

 

4. Application Of Transferosomes 

Transferosomes are used for painless delivery of a 

variety of therapeutics, some of them are presented 

in fig 3. 

Osmotic gradient is the principal force which is existing in 
various skin layers21. 

Deeper layers of skin constitute excessive amount of water 
(approximately 75%) in contrast to superficial layers which 
are having 15 % of water. Because of this differentiation in 
moisture constitution, a water hydration gradient exists 
within the layers of skin21. 

Due to the amphiphillic nature of the transferosome 
vesicles, they can move through deeper layers of skin 
because of this hydration gradient. After moving from dry 
to moisturized skin, the lipids penetrate in deeper 
layers.18,20 



JCLMM 3/10 (2022) | 325–338 

 

 

 

 

 

 

 

 
Transferosomes 
for delivery of 

anticancer 
drugs42 like 
paclitaxel. 

 

 
 

Delivery of 
cortecosteroids14,15 

such as 
triamcinolone 

acetonide. 

Delivery of 
antioxidants and 

anti ageing 
substances.64 

For Ex: 
Resveratrol 

 

 

 
Transferosomes 

Applications 

 

 

 

 
Delivery of 
proteins and 

peptides56 such as 
insulin. 

 

 

 

Transdermal 
administration of 
anti inflammatory 
agents.31,54,66 For 

instance: 
celecoxib, 

mefenamic acid. 

 

 
Transdermal 
delivery of 

hormones56 like 
human growth 

hormone. 

 

 
 

Figure 3: Applications of transferosomes 
 

Mahmood and co- workers formulated raloxifene 

hydrochloride (RXN) loaded transferosomes and 

studied the effect of different surfactants such as 

span 85, span 80 on the permeation of RXN 

through the skin. The authors further evaluated & 

optimized the prepared transferosomes for size, 

transdermal flux, drug entrapment efficacy and 

other physicochemical properties. After all the 

studies, the authors reported a considerable 

enhancement in flux and bioavailability with 

acceptable zeta potential and particle size (90-140 

nm) when transferosomes were formulated using a 

combination of span 80 and span 85 as compared to 

other transfersome formulations. The investigators 

stated that a combination of surfactants can be used 

for the formulation of ultradeformable vesicles 

loaded with imperfectly solubilised and excessively 

metabolised drugs such as raloxifene hydrochloride 

to improve their dermal delivery as well as 

systemic availability
46

. 

 

Maji R and the investigators aimed to deliver 

extremely hydrophilic and high molecular weight 

drug vancomycin hydrochloride through 

trasferosomal two phase gel system. Vancomycin 

loaded transferosomes & transferosomes loaded 

bigel were evaluated by various techniques such as 

biosafety assay, size, zeta potential, entrapment 

efficiency, prolonged release profile, ex vivo 

permeation and flux. The results indicated that 

prepared transferosomes had particle size of 63.02 

± 5.34 nm, zeta potential − 20.93 ± 6.13 mV and 

entrapment efficiency 84.48 ± 1.22% with better 

results for transferosomal bigel as compared to 

transferosomes. After conducting all these studies 

the authors concluded that, transferosomal loaded 

bigel is a potential drug delivery system for highly 

water soluble & high molecular weight drugs
47

. 

 

A study was conducted by Surini, S. and co- 

workers who aimed to deliver andrographolide via 

transdermal delivery. After the development of 

andrographolide transfersomes, the authors 

converted them into gel. Further, the authors 

evaluated the developed formulation for various 

characteristics such as in vitro permeation studies, 

penetration flux, entrapment efficiencies & other 

parameters. The results revealed that the 

andrographolide transferosomes had a particle size 

of 524.02 nm, entrapment efficiency of 
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97.02±0.01% penetration flux of 1.28±0.82 

µg/cm
2
/h. Based on the results the authors 

concluded that that andrographolide encapsulated 

gel exhibited better effect in comparison to 

transferosomes thereby ensuring that 

ultradeformable vesicular based gel is a 

formulation with potential for improving 

transdermal delivery of drugs
61

. 

 

In an another study, Zhang, ZJ. and coworkers 

prepared polymer based aqueous gel encapsulated 

with meloxicam for application to skin. Meloxicam 

was loaded into flavosomes, typical liposomes, and 

elastic liposomes. Furthermore, the developed 

ultraflexible nanocarriers were assessed for 

stability, zeta potential, size & entrapment 

efficiency. After that, meloxicam encapsulated 

transferosomes were further incorporated into 

polymer based gel and evaluation was done for 

viscosity, penetration studies & stability studies. 

The results of the evaluation studies showed that 

the vesicle size was less than 120 nm with higher 

entrapment efficiency. Based on the results the 

authors concluded that a successful delivery of 

meloxicam through transdermal route is possible by 

formulating it as an ultradeformable gel
68

. 

 

Sundralingam, U. and co authors developed and 

assessed the tamoxifen loaded ultradeformable 

vesicles, with the help of animal model for breast 

cancer with inclusion and exclusion of emu oil. The 

authors investigated the blood plasma 

concentration after administration of the 

formulation. Furthermore, they have performed the 

test for evaluation of irritation on skin which 

showed that emu oil alone as well as prepared 

formulations with inclusion and exclusion of emu 

oil did not cause any harmful effects to skin of 

animals. Thus the authors sum up with the 

conclusion that the capability of emu oil in 

ultraflexible formulation
60

. 

 

Balata, G.F. and collaboratives prepared dermal 

film of ivabradine (IVB) loaded transferosomes 

which is applied one time in a day and used for 

effective healing of cardiovascular diseases. After 

the preparation of transferosomes by ethanol 

injection method they were evaluated for different 

physicochemical properties for instance, Fourier 

transform infrared spectroscopy (FTIR), optical and 

transmission electron microscopy imaging, 

differential scanning calorimetry (DSC), zeta 

potential, entrapment efficiency and particle size. 

After that the best selected vesicle formulation 

which showed optimised outcomes was chosen for 

further assessment and a drug loaded transdermal 

film was formulated using it and investigated for 

further studies. Furthermore, transferosomal film’s 

pharmacokinetic parameters were compared with 

extravascular solution of the drug. The IVB loaded 

transferosomal films showed the best outcomes in 

terms of entrapment efficiency of 82.03%, size of 

206.7 nm, zeta potential of -88.3 mv and 

permeability, skin retention and other evaluated 

parameters from which the authors concluded that 

transferosomal film was suitable drug delivery 

system for delivery of drugs by transdermal route
9
. 

 

Fernández-García, R. and associates encapsulated 

poorly soluble and high molecular weight drug like 

amphotericin B in transferosomes. Amphotericin B 

is efficient in treatment of infections caused by 

Leishmania spp. parasites. The authors formulated 

ultradeformable vesicles loaded with amphotericin 

B. Further, characterization of vesicles was done by 

authors which showed the favourable results 

(physicochemical stability, flux of 4.91 ± 0.41 

µg/cm
2
/h across mouse skin and in vivo efficacy 

which showed that the parasite load was decreased. 

Eventually, the reasearchers claimed that the 

transferosomes can efficiently enhances the topical 

bioavailability of the entrapped drug
29

. 

 

Zyl, L.V. and co-workers selected different drugs 

as a polytherapy for the effective healing of 

cutaneous tuberculosis (T.B). The authors 

developed transferosomes and evaluated the 

incompatibility between all the active 

pharmaceutical ingredients via various calorimetric 

methods. In addition, ultradeformable vesicles were 

further investigated for entrapment efficiency, 

stability study, size, skin permeation studies and 

activity against Mycobacterium tuberculosis 

H37Rv laboratory stain. All three formulations 

illustrated defined effect with entrapment 

efficiencies of higher than 85%. At the end the 

optimized formulation was selected for the 

treatment of T.B
70

. 

 

Abd El-Alim, SM, and collaboratives prepared and 

evaluated the vesicular carrier for encapsulatin of 

diflunisal. Ethosomes and transferosomes were two 
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types of nanovesicles that were compared with 

traditional liposomes. Furthermore, transferosomes 

revealed optimized drug encapsulation of 46.73 - 

65.99%, zeta potential was -45.40 to -86.90 mV & 

vesicle size was 453.10 - 796.80 nm. Apart from 

this, 30% ethanol containing ethosomes and 

optimized ultradeformable vesicles were 

incorporated into hydrogel and assessed for drug 

release outside the body as well as an assessment of 

penetration was done. Moreover, in contrast to 

conventional liposomes, these two vesicles showed 

sustained drug release, best penetration, consistent 

flux and anti-inflammatory effects. In conclusion, 

the researchers stated that the developed vesicles of 

diflunisal delivered by dermal administration have 

good potential for management of pain and 

inflammation
26

. 

 

Alhakamy, N.A. and co-authors enhanced the 

bioavailability of raloxifene by encapsulating it in 

nano lipid carriers. The authors have used 

surfactant based transferosomes. After the 

formulation of vesicles, characterization was done 

by evaluating different parameters and all the 

investigations showed the potential of prepared 

vesicles in delivery of drug with an average vesicle 

size of 96.05 nm and zeta potential of 39.4 mV. 

Therefore, the formulated vesicular system was 

successfully considered for transdermal delivery of 

raloxifene
5
. 

 

Khatoon, K. et al., delivered the BCS class 3 drug 

cilnidipine via vesicular system. For that purpose, 

the authors designed a quadratic model of Box 

Behnken design as QbD approach to analyse the 

consequence of variables on methodology quality 

(example: drug encapsulation, size range of 

vesicles and transdermal flux). The functional 

formulation exhibitted the best outcomes of all the 

tests conducted with particle size of 206.24 ± 5.94 

nm, polydispersity index of 0.302 ± 0.034, 

entrapment efficiency of 96.45 ± 1.92 % and 

transdermal flux value 27.72 ± 3.55 µg/cm
2
 /h. 

Furthermore, the results of histopathology and skin 

irritancy study showed the formulation which was 

incorporated in gel was much tolerable, safe and 

effective with higher drug release (81.52 ± 9.01%) 

than the drug suspension (20.29 ± 3.78 13%). 

Moreover, pharmacokinetic study also showed that 

the formulation exhibited results with enhanced 

bioavailability. Thus, it was confirmed that 

cilnidipine transferosomes can be successfully used 

as transdermal vehicle to treat hypertension
44

. 

Shamshiri, MK. and co-workers aimed to deliver 

human growth hormone through a non invasive 

route by incorporating it in ultradeformable 

vesicles via transdermal delivery. The authors 

prepared two formulations using sodium 

deoxycholate and sodium lauryl sulfate as different 

surfactants. Furthermore, both of the formulations 

were investigated for various evaluation parameters 

such as vesicle size range, release of drug outside 

the body as well penetration into dermal layers. 

The authors have reported that transferosomes 

showed more prominent release of growth hormone 

from rat skin in contrast to hormone administered 

alone. Therefore, the investigators concluded that 

the vesicular system was the best way to 

encapsulate & deliver the hormones through 

transdermal route
56

. 

 

Habib, B.A. and co- authors formulated and 

evaluated the transferosomes and other different 

nanocarriers of ondansetron by 23 full factorial 

design. The optimized formula exhibited 

favourable outcomes for ex vivo penetration 

studies
35

. 

 

Ahad, A. et al., targeted to design and illustrate the 

ultraflexible vesicles of eprosartan mesylate by 

using different compositions of phospholipids and 

surfactants. Furthermore, the formulated 

transferosomes were characterized for 

physicochemical properties like zeta potential, 

entrapment study, particle size, polydispersity 

index, vesicle shape, confocal laser scanning 

microscopy, release in vitro release and penetration 

inside the tissue. All the results were in desired 

range with particle size of 71.18 nm to 85.66 nm, 

entrapment efficiency between 83.00% to 88.19% 

and flux of 1.78 µg/cm2 /h to 5.02 µg/cm2 /h. The 

authors concluded that the transferosomes were 

suitable carriers for the delivery of eprosartan 

mesylate through dermal route
4
. 

 

Wang, J. and co-workers designed and 

characterized mixture of monoterpenes and edge 

activated pegylated transfersomes (MMPTs) with 

sinomenine hydrochloride as drug. Orthogonal 

design was used for optimization of the 

formulation. Drug release studies were conducted 
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which revealed the best penetration of 

transferosomes. Eventually, it was observed that 

transferosomes were good carrier for delivering 

sinomenine
63

. 

 

Das. B et al, formulated and evaluated the 

transferosomal gel containing risperidone. The 

formulation of ultradeformable vesicles was done 

which was further converted into methyl cellulose 

gel. Characterization was done by evaluating 

steady state flux which was 0.2387 ± 0.0245 

µg/cm
2
 /h, average vesicle size which was 589.50 

nm, entrapment efficacy which was found to be 

61.54 ± 2.14 % and zeta potential was – 20.90 mV. 

The results revealed that transferosomes were a 

much better alternative than conventional 

liposomes
24

. 

 

AL Shuwaili, A.H. et al., formulated transdermal 

transferosomes of pentoxifylline for treatment of 

diseases associated with chronic arteries. In vitro 

release, in vivo evaluation, vesicle shape, vesicle 

elasticity and zeta potential were evaluated. The 

results showed that vesicle diameter  was 0.69 ± 

0.049 nm, zeta potential was 34.9 ± 2.2 mv, 

entrapment efficiency was 74.9 ± 1.6%, flux was 

56.28 ± 0.19 cm
2
/ h, vesicle elasticity was found to 

be 145 ± 0.6 45 and all the evaluated results were 

compared with the conventional oral sustained 

release tablets. It was concluded that elastic 

liposomes of pentoxifylline exhibited enhanced 

bioavailability and sustained release
1
. 

Ahad, A. et al., formulated and characterized novel 

soft lipid-based nanoparticles which were nano- 

transfersomes for dermal delivery of eprosartan 

mesylate (EM). After the preparation of these 

vesicles these were further evaluated by vesicle 

size and shape and other parameters. The results of 

evaluation showed that vesicle size was 108.53 ± 

0.06 nm, flux of 27.22 ± 0.29 µg/cm2 /h, 

entrapment efficiency was 63.00 ± 2.76%. 

Moreover, confocal laser scanning microscopy was 

done which confirmed the permeation of 

ultraflexible vesicles into internal layers of skin. 

The authors concluded that the composition of 

surfactants influenced the nature of 

nanotransferosomes. In conclusion, the 

investigators claimed that nanotransferosmes were 

the best alternative to deliver eprosartan mesylate 

via skin
3
. 

Shivani, S.S and Srujan, K.M. prepared and 

evaluated flexible liposomes of tramadol 

hydrochloride. The preparation was done by 

commercial rotary evaporation method using 

different compositions of lipids and surfactants. 

After the formulation of vesicles they were 

incorporated into gel and evaluated for different 

physicochemical parameters. Moreover, SEM 

analysis was done for vesicle size range. 

Furthermore, skin penetration was evaluated. All 

the assessed characters were in favour of 

formulated transferosomes with entrapment 

efficiency of 92.71±0.56 % which confirmed that 

transferosomes are efficient delivery system
57

. 

 

Abdellatif, A.A.H and Tawfeek, H.M. encapsulated 

clindamycin phosphate into ultraadjustable vesicles 

known as transferosomes. After the formulation of 

vesicles these were characterized by various 

evaluation parameters and further the formulation 

was incorporated in Carbopol 934 gel. 

Furthermore, the gel was evaluated for its viscosity, 

spreadability, stability, skin irritation, homogenous 

nature. The evaluation outcomes showed that 

clindamycin phosphate had significantly higher 

encapsulation efficiency (93.3±0.8%) and in vitro 

release as compare to the control Carbopol gel. 

Apart from this, it also showed higher steady state 

flux and cumulative amount of drug release in 

contrast to other two control formulations. 

Therefore, outcome of the study showed that 

transferosomes of clindamycin phosphate were a 

hopeful vesicular delivery system for the 

transdermal delivery of drugs
2
. 

 

Shreya, A.B. et al encapsulated Asenapine maleate 

(ASPM) into transdermal transferosomes to 

enhance its bioavailability, which otherwise 

exhibits poor bioavailability due to extensive 

metabolism via oral route. Moreover, collaborative 

approach was employed by combination of 

chemical and nano carrier methods. Furthermore, 

after the preparation of transferosomes they were 

evaluated for different physicochemical parameters 

and different penetration promotors were selected 

for increasing dermal permeability of asenapine 

maleate. After the selection of optimized 

permeation enhancer they were further evaluated 

for skin penetration in animals for assessing 

bioavailability against oral route. After all the tests 

conducted the results showed that entrapment 
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efficiency of 54.96%, average vesicle size was 

126.0 nm, polydispersity index was 0.232 and zeta 

potential was 43.7 mV and it was noticed that 

combined technology using both chemical and 

nano carrier approach significantly enhanced the 

drug permeation. The authors concluded that it was 

the best approach to increase bioavailability of 

ASPM
58

. 

 

Shaji. J and Lal, M. targeted to incorporate poorly 

water soluble drug Piroxicam into transdermal 

transferosomes. After the formulation of 

transferosomes they were evaluated by different 

methods. Furthermore, the optimized formulation 

was converted into gel and showed significantly 

higher release (p<0.05) as compared to 

conventional gel. The study concluded that 

transferosomal gel formulation of piroxicam had 

better anti-inflammatory activity and higher drug 

permeation across the skin as compared to 

conventional formulations of piroxicam
55

. 

 

Zhang, Y.T. et al., prepared the transferosomes by 

delivery through transdermal route by 

encapsulating cinnamic acid. After the formulation 

of transferosomes all the characterization 

parameters were performed and results compared to 

conventional liposomes. The entrapment profile, in 

vitro release and permeation across the skin of 

transferosomes were observed to be significantly 

high as compared to the simple liposomes. So, from 

these results the investigators concluded that 

transferosomes of cinnamic acid were a promising 

nano lipid carrier for better drug permeation into 

skin
67

. 

 

Yusuf, M. et al., formulated felodipine loaded 

transferosomes. For the preparation, rotary 

evaporation method was used and distinct methods 

were used for assessing vesicles for zeta potential, 

size and structure of vesicle, homogenity, drug 

encapsulation etc. The results showed that zeta 

potential was −49.8 mv, deformability index was 

119.68 and particle size was found to be 75.71 ± 

5.4 nm. Moreover, pharmacokinetic study depicted 

the sustained release of formulation with maximum 

release into skin layers. The authors concluded that 

difference in ratios and preparation method had 

prominent influence on vesicles nature
65

. 

Chaudhary, H. and co-workers designed and 

characterized nanocarriers i.e transferosomes of 

diclofenac diethylamine and curcumin. For 

construction of contour and reponse surface plots 

box Behnken factorial design was used to obtain a 

polynomial equation. The influence of independent 

and dependent variables, size range, encapsulation 

capability, flux were studied. From the polynomial 

equation, 2D and 3 D plots the compositions of 

formulation was optimized
22

. 

 

Ghanbarzadeh, S. and Sanam Arami, S. formulated 

and assessed the transdermal transferosomes, 

ethosomes, liposomes of diclofenac sodium which 

is a poorly solubilised drug. After the formulation, 

the formulated nanocarriers were assessed for 

particle size, shape and amount of drug entrapped. 

After preparation, the formulation which was 

optimal was further constituted into gel by using 

Carbopol 914 and characterized for retention of 

drug in skin, spreadability and skin irritation. The 

cumulative drug release, steady state flux of 

ethosomes and transferosomes were much better 

than conventional liposomes with entrapment 

efficiency of 42.61% and 51.72% respectively with 

particle size between 145 to 202 nm. Furthermore, 

all the results revealed that transferosomes and 

ethosomes are best nanovasicular carriers for 

transdermal release of diclofenac sodium
32

 . 

 

Gupta, A. encapsulated the poorly soluble drug 

sertraline by nano transferosomes so that the 

difficulties related to sertraline could be resolved. 

After the preparation of vesicles with rotary 

evaporation, the vesicles were investigated for 

different physicochemical properties, entrapment 

efficiency which was found to be 90.4±0.15% and 

compatibility of drugs with excipients was 

checked. The optimized formulation was converted 

into gel. Transferosomal gel showed significant 

release of drug (73.8%) and ex vivo penetration as 

compared to the transfersomal suspension, control 

gel, and drug solution. No skin irritation and 

stability issues were observed in transferosomal gel 

in contrast to conventional gel. Therefore, the study 

supported that the trasferosomal gel of sertraline is 

best approach for its transdermal delivery
33

. 

 

Patel R, et al., prepared and evaluated the elastic 

liposomes of curcumin for delivery through skin. 

After the preformulation studies the formulation of 
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elastic liposomes were done and characterization 

was carried by zeta potential, entrapment 

efficiency, particle size and vesicle shape. All the 

outcomes were in favourable range and showed the 

maximum drug entrapment (89.6±0.049%). At the 

end it was concluded that the optimized 

formulation was effective to deliver curcumin via 

transdermal route
51

. 

 

Jain, S. et al., targeted the formulation of 

dexamethasone transferosomes for promoting 

administration via dermal route. After the 

preparation of vesicles the prepared transferosomes 

were further evaluated for size, shape, 

deformability, entrapment efficiency. Fluorescence 

microscopy was performed. The release of drug 

was a significant as compared to the traditional 

liposomes. Therefore, it was concluded that 

transferosomes were efficient vesicular approach 

for improvement of dexamethasone delivery 

through skin
41

. 

 

The applications of transferosomes are summarized 

in Table 1. 

 

Table 1: Applications of transferosomes 

 

Sr. no. Drug Application Method of 

preparation 

Formulation Reference 

1. Raloxifene 

hydrochloride 

To improve dermal 

delivery and 

bioavailability 

Thin film formation Transferosomes 46 

2. Vancomycin 

hydrochloride 

To enhance 

transdermal and 

antibacterial activity 

Reverse phase 

evaporation method 

Transferosomal 

bigel 

47 

3. Andrographolide To improve its 

bioavailability 

Thin film hydration 

method 

Transferosomal 

gel 

61 

4. Meloxicam To improve its 

solubility  & 

lipophilicity 

Thin film hydration 

method 

Liposomal 

hydrogel 

68 

5. Tamoxifen Breast cancer Thin film hydration 

method 

Transferosomes 60 

6. Ivabradine To improve 

bioavailability 

Ethanol injection 

method 

Transdermal film 09 

7. Amphotericin B For treating 

cutaneous 

leishmaniasis 

Thin film hydration 

method 

Transferosomes 29 

8. Diflunasil For improve   skin 

permeation 

Thin film hydration 

method 

Vesicular 

hydrogel 

26 

9. Raloxifene To improve 

bioavailability 

Thin film hydration Transferosomes 05 

10. Cilnidipine Hypertension Thin layer 

evaporation 

Transferosomes 44 

11. Human growth 

hormone 

For painless 

administration of 

hormone through 

skin 

Modified thin film 

hydration method 

Nanotransferosom 

es 

56 

12. Ondansetron To improve 

bioavailability 

Thin film hydration Nanovesicular 

transferosomes 

35 

13. Sinomenine 

hydrochloride 

To enhance 

systemic availability 

Ethanol injection 

method 

Pegylated 

transferosomes 

04 

14. Risperidone To improve Reverse phase Transferosomal 24 
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  bioavailability evaporation method gel  

15. Pentoxifylline For treatment of 

arterial diseases 

Modified vortex 

sonication method 

Transferosomes 01 

16. Eprosartan mesylate Hypertension Thin film hydration 

method 

Transferosomes 04 

17. Tramadol 

hydrochloride 

Effective agent for 

moderate tosevere 

chronic pain 

Rotary evaporation 

method 

Transferosomal 

gel 

57 

18. Clindamycin 

phosphate 

To improve the skin 

permeation of 

antibiotic drug 

Thin film hydration 

method 

Transferosomal 

nanoparticles 

02 

19. Asenapine maleate Schizophrenia 

treatment 

Thin film hydration 

method 

Transferosomal 

gel 

58 

20. Piroxicam NSAID for 

improving its deeper 

skin permeation 

Rotary evaporation 

method  & vortex 

sonication method 

Transferosomal 

gel 

55 

21. Cinnamic acid To improve skin 

penetration 

Film dispersion 

method 

Transferosomes 67 

22. Felodipine To enhance 

bioavailability 

Vortex sonication 

method 

Nanovesicle 

transferosomes 

65 

23. Diclofenac 

diethylamine & 

curcumin 

For enhancing skin 

penetration 

Rotary evaporation 

sonication method 

Transferosomes 22 

24. Diclofenac NSAID for 

improving its 

penetration inside 

skin 

Rotary evaporation 

method 

Transferosomes 32 

25. Sertraline Depression Conventional rotary 

evaporation 

sonication method 

Transferosomes 33 

26. Curcumin To improve 

bioavailability 

Modified hand 

shaking, lipid film 

hydration method 

Transferosomes 51 

27. Dexamethasone Enhanced skin 

penetration 

Conventional rotary 

evaporation and 

sonication method 

Transferosomes 41 

 

 

5. Future Perspective 

Nano lipid carriers are exceedingly investigated 

and practiced applied science for transdermic and 

transcutaneous delivery system across the horny 

layer. Ultradeformable vesicles such as 

transferosomes have prominent effect that 

overcomes the shortcomings of traditional 

liposomes and therefore easily penetrates reaches to 

the deepeer layer of skin. The deformability 

characteristic is due to the exixtence of a surfactant 

in transferosomes which aids in providing elasticity 

for permeation. There is still a need to work in the 

 

area of formulating these nanovesicles and 

developing them from pilot scale to large industrial 

scale to make certain that finished product sustain 

their encapsulatioin, constitution, firmness and 

particle dimensions. The clinical experimentation 

that have been conducted till now assure suitability 

of transferosomes, but still examination is required 

to evolve novel techniques of integrating these 

methods with other technologies used for 

enhancing interpenetration like microneedles, 

electropermeabilization and to ease delivery of 

drugs in deeper layers of dermis. 
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The collaboration of electroporation and 

transferosomes can be one more feasible option for 

amplifying the permeation by reversibly opening 

skin pores after the application of electric energy. 

 

6. Conclusion 

Transferosomes are the novel lipid based 

nanocarrier that are excessively deformable in 

nature and help in delivering the therapeutic agent 

into deeper layers of skin in a more efficient 

manner in contrast to traditional liposomes. The 

action of edge activator and osmotic gradient are 

the main driving forces to administer the 

medication across the internal layers of skin. 

Superiorly, transferosomes are particularly 

formulated nanolipid carrier that have to upgrade in 

line with specific cases of drugs of significance to 

attain the most constructive formulation and 

eventually therapeutic response. Moreover, 

advancements in transferosomes may support in 

treating variety of disorders. 
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