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ABSTRACT 

Transdermal drug delivery systems offer a non-invasive method for drug penetration through 

the skin but face significant challenges, especially in the stratum corneum layer, which 

inhibits drug penetration. Transfersome, an elastic vesicle developed from one of the 

nanocarriers, liposomes, has proven effective in increasing transdermal drug penetration. To 

examine manufacturing methods, evaluate potential safety aspects, and apply transfersomes 

to increase transdermal penetration of active ingredients. The results of the article search 

showed that transfersomes have advantages in terms of adsorption efficiency, elasticity, and 

the ability to carry drugs with various vesicle sizes. Several transfersome manufacturing 

methods have been developed, such as thin-film hydration, reverse evaporation, high-level 

homogenization, sonication, and ethanol injection, each with advantages and disadvantages. 

The thin-film hydration method is often used in research because it results in high adsorption 

efficiency, superior penetration ability, and good compatibility. Transfersomes have proven 

to be effective elastic vesicle delivery systems with phospholipids and surfactants. In 

transdermal applications, transfersome successfully improve the penetration and therapeutic 

effectiveness of antioxidant, anticancer, corticosteroid, and anti-inflammatory drugs, in the 

context of increasing drug penetration and therapeutic effectiveness. Transfersomes are 

promising drug delivery systems for transdermal applications, offering increased penetration, 

bioavailability, and therapeutic effectiveness. Appropriate formulation methods and in-depth 

characterization are needed to optimize the therapeutic potential of transfersomes for various 

medical applications. 

Keywords: Transfersomes, transdermal delivery, lipid vesicles, entrapment efficiency, 

vesicle deformability, transfersome manufacturing method. 

 

INTRODUCTION  

A transdermal delivery system is a non-invasive method of drug delivery through the 

outermost skin, allowing the drug to penetrate the bloodstream through the skin (Akhtar et 

al., 2020). The transdermal delivery of drugs through the skin often faces various challenges 

that hinder optimal drug transport. The main obstacle to transdermal delivery is the very 

thick nature of the skin, especially the stratum corneum layer, which is the main barrier layer 

that reduces the penetration of most drugs (Khalil et al., 2019). 
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https://www.creativecommons.org/licenses/by-sa/4.0/
mailto:ikacaturdarma@gmail.com


 

1000  ISSN : 2541-2027; e-ISSN: 2548-2114 

Medical Sains : Jurnal Ilmiah Kefarmasian Vol. 9 No. 4, October - December 2024, Pages. 999-1014 

 

Researchers are trying to increase drug penetration to reach the systemic level, in this 

case, the transdermal drug delivery system, by using various carriers in the form of 

nanocarriers, which are classified into three main groups: polymers, non-polymers, and 

lipids. Various types of lipid nanocarriers exist, including liposomes, phytosomes, 

cubosomes, and solid lipid nanoparticles (Navarro-Partida et al., 2021). Transfersomes are 

one of the newest types of lipid nanocarriers. Transfersomes are vesicles developed from 

liposomes that are very flexible and elastic. The elasticity of the transfersomes is influenced 

by the addition of a surfactant, in this case as an edge activator, into the lipid bilayer. This 

surfactant can change the structure of the vesicle lipid layer, so that it increases its elasticity 

and flexibility in the transfersome double layer, which makes it very easy to change shape 

(Amnuaikit et al., 2018). The transfersome concept was first introduced in the early 1990s 

and continues to develop, with recent research showing its effectiveness in transdermal 

delivery (Rai et al., 2017). 

Transfersomes are formed from phospholipids and surfactants with additional 

components, such as alcohol and buffer solutions, that facilitate their deformability. 

Transfersomes can also overcome the limitations of drug penetration via the transdermal 

route with conventional methods and are designed to carry drugs directly into the systemic 

circulation or deeper into the dermis, significantly increasing bioavailability and therapeutic 

effectiveness (Opatha et al., 2020). 

In pharmaceuticals, transfersomes play an important role in increasing the effectiveness 

of drug delivery systems. According to Das et al. (2022), transfersomes have significant 

advantages over conventional drug delivery methods in efficiently crossing skin barriers, 

reducing the required drug dose, and minimizing side effects. 

One of the latest studies is related to transfersomes as a drug delivery system 

ransdermal, which shows significant progress, namely transfersome combined with 

microneedles as an increase in drug penetration through the skin, as was observed in the 

results of research on aspirin delivery. Transfersome delivery systems combined with 

microneedles have a permeability potential four times higher than that of conversional 

preparations, which can increase the activity of drugs applied transdermally (Rahbari et al., 

2023). 

The use of transfersomes opens opportunities for widespread therapeutic use. These 

carriers can provide new therapies locally and systemically for active ingredients that have 

difficulty penetrating the stratum corneum effectively via passive diffusion (Kodi & Reddy, 

2023). 

This review aimed to provide insights for researchers and practitioners in developing 

more effective and safe transdermal drug delivery through the skin. This article discusses in-

depth methods of transfersome formulation and characterization for therapeutic applications. 

 

RESEARCH METHODS 

The methods applied in reviewing journals and articles include online data searches 

through platforms such as the National Center of Biotechnology Information (NCBI) in the 

subcategories of PubMed, ScienceDirect, Elsvier, and Google Scholar. In this search 

process, filtering was performed by limiting the publication date to the last 5 years. Article 

searches were carried out using several keywords such as: "Transfersomes" found 174 

articles, "Transfersomes" and Methods found 56 articles, "Transfersomes" and "Methods " 

and " Transdermal " or "Topical" found 38 articles, "Transfersomes" and " Methods ” and “ 

Transdermal” or “Topical” and “Application” found 7 articles, with several inclusion 

criteria such as transfesome, transdermal and topical with the help of the Mendeley reference 

manager. 

The references used for this study consisted of journals and articles from both national 

and international sources that discussed related topics based on predetermined keywords and 

those published in the last decade. 
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RESULTS AND DISCUSSION 

From the search results, the following are the active substance components and vesicle 

forming composition as well as several methods that can be used in making transfersomes 

along with their advantages and disadvantages: 

1. Transfersome as a Vesicle Delivery System 

Transfersomes can form elastic vesicles and change their shape when passing 

through the cell membrane. This ultra-deformability is also obtained because the liquid 

core is surrounded by a layer in the form of a complex lipid bilayer. The elasticity of 

transfersome vesicles is influenced by the lipid composition of the lipid double layer, 

namely phospholipids and surfactants, as edge activators. The ability of vesicles to 

penetrate the transdermal barrier and achieve controlled release is an advantage of the 

transfersome delivery system (Mahmood et al., 2021). Table I lists the various active 

substances and vesicle-forming compositions used in several formulations and 

transfersome manufacturing methods. 

 

Table I. Various Types of Active Substances, Composition and Methods for Making 

Transfersomes 

 

No 

Active 

substance 

Formulation Composition 
Transfersome 

Manufacturin

g Method 

Reference 
Phospolipids 

Edge 

activator/Surfa

ctant 

1 

4-

hydroxytamo

xifen (4-

OHT) 

 

Soy phosphatidyl 

choline 

 

Emu oil 

Thin film 

hydration 

method 

 

(Sundraling

am et al., 

2020) 

2 

Adapalene 

L-ascorbic 

acid 

Soy lecithin 

phosphatidylcholin

e. 

 

Sodium 

deoxycholate. 

Reverse phase 

evaporation 

method. 

(Vasanth et 

al., 2020) 

3 
Andrographol

ide (98%) 
Phospholipon 90 G Span 80 

Thin film 

hydration 

method 

(Surini et 

al., 2020) 

4 

 

Anthocyanins

, flavan-3-ols, 

and flavonols 

Phospholipon 90G 

(P90G) 
Tween 80 

Sonication 

Method 

(Asensio-

Regalado et 

al., 2022) 

5 

Ascorbic 

palmitate 

(AP) 

Soybean 

phosphatidylcholin

e (SPC) 

 

AP, SDC, 

Cumarin-

6(Cou-6), and 

Sodium 

Dodecyl Sulfate 

(SDS) 

Thin film 

hydration 

method 

(Li et al., 

2021) 

6 Aspirin 

L-α-

phosphotidylcholin

e 

Tween-80 

Thin film 

sonication and 

hydration 

method 

(Rahbari et 

al., 2023) 

7 

Berberine 

chloride 

(BBR) 

 

Phospholipon 90G 

with unsaturated 

fatty acids such as 

oleic acid. 

 

Tween 80 

Thin film 

hydration 

method. 

 

(Mayangsar

i et al., 

2022) 

8 Carvedilol DSPC, SPC, Tween-80, Thin film (Chen et 
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 HEPC. 

 

sodium cholate. hydration 

method. 

 

al., 2020) 

9 
Catechins 

 

Epicuron 200, 

Cholesterol 

 

Tween 80 

Thin film 

hydration 

method 

(Hsieh et 

al., 2021) 

10 Ebastine Soya lecithin 
Tween 80, Span 

60 

Thin film 

hydration 

method 

(Raut et al., 

2023) 

11 

Recombinant 

human 

epidermal 

(rhEGF) 

Phospholipon 90G. 

 

Sodium 

deoxycholate. 

Thin film 

hydration 

method 

followed by 

extrusion. 

(Surini et 

al., 2020) 

12 

Ibuprofen 

sodium salt 

 

Soya Lesetin 

 

Tween 80 and 

Span 80. 

Thin film 

hydration 

method 

followed by 

sonication 

(Vieira et 

al., 2023) 

13 Glutathione 
Phosphatidylcholin

e 
Tween 80 

Thin film 

hydration 

method 

(Nurfitriya

na et al., 

2020) 

14 
Hydrocortison

e (HC) 

Egg 

Phosphatidylcholin

e (EPC) 

Span 20 and 

Tween 80 

Thin film 

hydration 

method 

(Abdelwah

d & Rasool, 

2022) 

15 Indomethacin 

Soybean 

phospholipids 

(SPCs) 

Sodium 

deoxycholate 

Thin film 

hydration 

method 

(Yuan et 

al., 2022) 

16 
Ivabradine 

HCl 
Soya Lecithin Tween 80 

Ethanol 

Injection 

Method 

(Balata et 

al., 2020) 

17 Lidocaine 

Soy 

phosphatidylcholin

e. 

Span 80 

Thin film 

hydration 

method 

(Omar et 

al., 2019) 

18 
Lycorine 

(LR) 

Phospholipids: 

Cationic lipids. 

 

Modification of 

the R5H3 

peptide. 

Thin film 

hydration 

methods and 

by extrusion 

(Li et al., 

2023) 

19 lynesterol 

Soy 

phosphatidylcholin

e 90G 

Tween 80 

Thin film 

hydration 

method 

(Nurfitriya

na et al., 

2020) 

20 

Meloxicam 

(MLX) and 

Dexamethaso

ne (DEX) 

Lecithin. 
Span 80 and 

Tween 80 

Evaporator 

method and 

thin film 

hydration 

(Khan et 

al., 2022) 

21 Methotrexate Phospholipon 90 G Span 80 

Conventional 

rotary machine 

evaporation 

sonication 

method 

(Modi & 

Bharadia, 

2023) 

22 
N-

acetylcysteine 

Phosphatidylcholin

e 
Tween 80 

Thin film 

hydration 

method 

(Harmita et 

al., 2020) 
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2. Transfersome Creation Method 

In this study, the conversion method for making transfersomes was the thin film 

hydration method, which is also known as the rotary evaporation-sonication method. 

Various manufacturing methods have been modified, including the reverse feeding, high-

pressure homogenization, and ethanol injection methods (Opatha et al., 2020). Each of 

these methods is explained below. 

2.1 Thin Film Hydration Method 

This process involves mixing phospholipids with surfactants in an organic 

solvent. The mixture was evaporated until it formed a thin film, and then hydrated 

with a buffer solution from some of the water phase to form transfersome vesicles, 

which were used to make multi- lamellar vesicles.  

A mixture of phospholipids and surfactants was dissolved in methanol and 

chloroform solvent in a ratio of 1:2 v/v (Khayrani et al., 2024). The solution was 

23 Natamycin 

Phospholipon (PL) 

90H. 

 

Tween 80 

Thin film 

hydration 

method 

(Janga et 

al., 2019) 

24 

Nitazoxanide 

and 

Quercetin 

Phospholipon 90G. 

 
Tween 80 

Thin film 

hydration 

method 

(Bashir et 

al., 2023) 

25 
Peptides and 

Proteins 

Phospholipon 90G 

comes from 

soybeans 

Sodium 

deoxycholate 

Thin film 

hydration 

method 

(Leonyza & 

Surini, 

2019) 

26 

Amniotic 

mesenchymal 

stem cell 

metabolite 

(AMSC-MP) 

l-α-

phosphatidylcholin

e. 

 

Stearylamine, 

Sodium cholate 

and Tween 80 

 

Thin film 

hydration 

method 

 

(Miatmoko 

et al., 2022) 

27 Proteins 

Dipalmitoylphosph

atidylcholine 

(DPPC) 

Tween 80 

Thin film 

hydration 

method 

(Khayrani 

et al., 2024) 

28 
Quercetin 

(Qc) 

Lecithin 

 

Span 60 and 

Span 80 

Thin film 

hydration 

method 

(Abdallah 

et al., 2021) 

29 

Quercetin 

from 

Mulberries 

Phospholipone 90g Tween 80 

Thin film 

hydration 

method 

(Nangare et 

al., 2021) 

30 

Quercetin, the 

main 

flavonoid in 

lime peel 

extract. 

 

Lecithin Tween 20 
Sonication 

method. 

(Prasetyani

ngrum et 

al., 2023) 

31 
Quetiapine 

fumarate 

Soybean-

Phospholipids 

 

Span 80 

Ethanol 

Injection 

Method 

(Shruti & 

Reddy, 

2023) 

32 

Raloxifene 

hydrochloride 

(RXN) 

soy lecithin 
Span 80 and 

Span 80 

Evaporator 

method and 

thin film 

hydration 

(Mahmood 

et al., 2021) 

33 
Resveratrol 

(RSV) 

phosphatidyl 

choline (PC)/ 

Lecithin 

Tween 80 and 

Tween 20 

High pressure 

homogenizatio

n method 

(Wu et al., 

2019) 
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then transferred into a round-bottom flask and evaporated with constant stirring at a 

temperature above the lipid glass transition temperature, and the pressure was 

gradually reduced. A layer of mixture between phospholipids and surfactant/edge 

activator is formed on the walls of the flask and hydrated using the water phase, 

which is then dissolved in the medium according to the solubility characteristics of 

the drug substance. The hydration process causes the swelling of lipids and 

formation of bilayer vesicles. This method produces that the polydispersity index 

(PDI) of the three transfesome formulations contained in rhEGF (Recombinant 

human epidermal growth factor) is less than 0.2, meaning it shows that the 

population of transfersome phospholipid vesicles is homogeneous, where the PDI 

threshold is less than 0.3 (Surini et al., 2020). 

Results from other studies also state that using the thin film hydration method is 

very important in forming transfersome characteristics, including the polydispersity 

index (PDI), which can influence the formation and properties of lipid vesicles 

(Khayrani et al., 2024). 

From research articles, it was determined that the widely used transfersome 

method is the thin film hydration method. The advantages of this method are its low 

cost, ease of use, scale-up to the laboratory scale, and increased adsorption 

efficiency. However, the drawback of this method is that it is not suitable for large-

scale or industrial-scale production. 

2.2 Reverse Evaporation Method 

In the first reverse fermentation method, the lipid phase was dissolved in an 

organic solvent in a round-bottomed flask. Water containing a surfactant or edge 

activator was added under nitrogen protection. The drug dissolution process depends 

on the solubility of the drug, so it can be added to the water or lipid phase. After the 

system was formed, it was sonicated to make it a homogeneous dispersion and 

separated after sonicating for 30 minutes. Next, the solvent was removed under 

reduced pressure, and this system turned into a thick gel, followed by the formation 

of vesicles. The residual solvent and unencapsulated materials were then removed by 

dialysis or centrifugation (Vasanth et al., 2020). The reverse evaporation method has 

advantages, namely because it is easy to carry out and can be scaled up (Lu et al., 

2014). The disadvantage of this method is that its adsorption efficiency is lower than 

that of the thin film hydration method (Morsi et al., 2016). 

2.3 High Pressure Homogenization Method 

This high pressure homogenization method combined with one of the methods in 

the form of the thin film hydration method is able to produce transfersomes with 

better quality (Avadhani et al., 2017). Phospholipids, surfactants, or edge activators 

and drugs are mixed evenly in a solution in the form of PBS solution or distilled 

water containing an organic solvent, namely alcohol, and a vibration process is then 

carried out with an ultrasonic device and stirred simultaneously. Once the mixture 

was ready, it was continuously subjected to ultrasonic vibrations. The resulting 

mixture was then homogenized using a high-pressure homogenizer and the final 

transfersome process was stored under appropriate and safe conditions (Wu et al., 

2019). 

2.4 Sonication Method 

Phospholipids were dissolved in anhydrous ethanol to form an organic phase. 

Heat the aqueous phase containing the drug and surfactant and the organic phase to 

50°C while stirring. After dissolution, the ethanolic phospholipid solution was 

slowly added to the water phase solution while stirring for 20 minutes. The lipids 

and surfactant are then allowed to form a bilayer wall that traps the hydrophilic drug 

in the core, thus forming a transfersome (Balata et al., 2020). 

This method has the advantages of being simple, inexpensive, and can be 

performed in a short time (Kraft et al., 2014). However, a drawback is that the 
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resulting vesicles tend to be large and have a high degree of size variation (Kraft et 

al., 2014). 

2.5 Ethanol Injection Method 

In this method, the aqueous phase containing the drug is heated with continuous 

stirring at a constant temperature. An ethanol solution containing surfactants as edge 

activators and phospholipids was poured slowly into the water phase. Next, the lipid 

molecules precipitate and form a bilayer structure when in contact with the water 

phase (Pitta et al., 2018). 

This method also has the advantage that it can be produced on an industrial scale 

because of its speed, safety, and non-hazardous nature; therefore, it can be produced 

in large quantities compared with the thin film hydration method. The ethanol 

injection method also has the disadvantage of requiring large amounts of solvent 

(Gouda et al., 2021). 

3. The quality of transfersomes after manufacturing can be evaluated using the following 

methods: 

3.1  Determination of Transfersome Entrapment Efficiency 

This determination uses an indirect method, namely, estimating the amount of 

drug trapped in the vesicles. Ultrasonics and centrifugation were used to separate the 

drug from the vesicle system; then, the supernatant was collected, and the 

concentration of drug that was not adsorbed in the vesicles was determined (Omar et 

al., 2019). This will, of course, be related to adjusting the ratio between the drug and 

phospholipids, namely by increasing the amount of phospholipids or reducing the 

amount of surfactant, which can significantly increase absorption efficiency (EE %). 

This indicates a direct relationship between the drug and phospholipid ratio and 

adsorption efficiency (Balata et al., 2020). The drug entrapment percentage (EE%) 

was calculated for 3 replications using the following formula: 

 

𝐸𝐸% =
𝑇𝑜𝑡𝑎𝑙 𝑎𝑚𝑎𝑢𝑛𝑑 𝑜𝑓 𝑑𝑟𝑢𝑔 𝑎𝑑𝑑𝑒𝑑 −  𝐴𝑚𝑎𝑢𝑛𝑑 𝑜𝑓 𝑢𝑛𝑡𝑟𝑎𝑝𝑝𝑒𝑑 𝑑𝑟𝑢𝑔

𝑇𝑜𝑡𝑎𝑙 𝑎𝑚𝑎𝑢𝑛𝑑 𝑜𝑓 𝑑𝑟𝑢𝑔 𝑎𝑑𝑑𝑒𝑑
𝑥100 

 

3.2 Measurement of Zeta Potential, Vesicle Size, and Size Distribution 

The particle distribution and size as well as the zeta potential value of these 

vesicles were evaluated using a dynamic light scattering (DLS) tool and the Malvern 

Zetasizer tool. The samples were diluted with the appropriate media at room 

temperature before the measurement. All data were analyzed in triplicate to obtain 

good results (Omar et al., 2019). 

The importance of measuring zeta potential is that it can affect particle stability, 

vesicle size below 300 nm allows transfersome particles to penetrate the skin 

epidermis effectively for transdermal delivery, and size distribution impacts drug 

delivery efficiency and targeting capabilities in transfersome formulations (Khayrani 

et al., 2024). 

3.3 Transfersome morphology 

a. Transmission Electron Microscopy (TEM). 

In this tool, the morphology of the vesicles was observed using an 

acceleration voltage of approximately 80 kV, and 5 µL of the transfersome 

suspension was placed on a carbon-coated grid. The excess solution was 

carefully removed using filter paper, and the sample was then viewed at a 

magnification of 29,000 × up to 145,000 ×. Observation of vesicle morphology 

using transmission electron microscopy (TEM) is very important in this research 

because it helps to confirm that the resulting vesicles have a spherical structure 

and consist of one layer (unilamellar). TEM allows researchers to view vesicles 

with high resolution, providing visual evidence of the shape and internal 

structure of the vesicle, which is an important indicator of success in 
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transfersome formulations, with an average of less than 200 nm (Surini et al., 

2020). 

1. Scanning Electron Microscope (SEM) 

Vesicle morphology was evaluated using scanning electron 

microscopy (SEM). For the first observation, a vesicle sample was placed 

on the surface of the prepared glass. The copper precipitate layer was then 

dried and applied to the sample. After drying, all samples were visualized 

using SEM at an accelerated voltage of 30 kV, and images were taken at 

magnifications ranging from 5,000 × to 50,000 × (Khan et al., 2022). The 

importance of evaluating vesicle morphology. The use of SEM is an 

important step in transfersome research and development. This provides 

critical information that not only helps ensure vesicle quality and 

consistency but also enables optimization of the formulation process for 

more effective and safe therapeutic applications (Chaurasiya et al., 2019). 

b. Degrees Deformability 

Deformability measurement is an important parameter of the transfersome 

formulation. This degree of deformability can differentiate it from other vesicle-

carrying transfersomes in the form of nanocarriers such as liposomes. This test 

can be performed using the extrusion method, where the particle size and vesicle 

distribution can be monitored via DLS measurements before and after filtration 

(Opatha et al., 2020). This evaluation aimed to assess membrane flexibility, 

differentiate transfersomes from conventional vesicles, and ensure the 

effectiveness of the formulation in achieving optimal drug penetration and 

delivery (Akhtar et al., 2020). The degree of deformability was calculated using 

the following formula: 

𝐷 = 𝐽 (
𝑟𝑥

𝑟𝑝
)2 

Information : 

D: Veiskel Membrane Deformability 

rx : Barrier Pore Size 

rp: Vesicle size (after exit) 

A: The amount of suspension extruded in 5 minutes 

 

c. In vitro drug release studies 

In this test, the release of drugs contained in the transfersome system can be 

measured using a modified drug release study to measure drug release from the 

dialysis bag installed in the dissolution chamber (Morsi et al., 2016). Drug 

release from transfersomes was evaluated to determine the amount of drug 

released from the vesicles under conditions resembling those in the body. This 

study used a dialysis bag installed inside a dissolution chamber to mimic 

biological conditions, and measured the rate and amount of drug released from 

the transfersomes. This is important to ensure that the drug reaches its target 

effectively and efficiently, as well as to optimize the formulation and predict the 

clinical performance (Khayrani et al., 2024). 

d. Permeation studies 

1. In Vitro Permeation Studies 

In vitro drug release studies can be performed by using Franz 

diffusion cells. The membrane was placed between the acceptor and donor 

compartments and centrifuged at 100 rpm at 37 ± 0.5°C. At predetermined 

time intervals, the samples were replaced with fresh media. Active ingredient 

samples were filtered through a 0.45 μm membrane, with the aim of 

measuring drug release from the delivery system studied in vitro and 

evaluating the effectiveness of the drug delivery system in releasing the 

active ingredient into the bloodstream. This review is important for research 
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related to understanding release kinetics to help predict and optimize drug 

release characteristics, which are important for designing safe and effective 

drug delivery systems (Bashir et al., 2023). 

2. Ex-Vivo Permeation Study 

Ex-vivo skin permeation studies were carried out using Franz 

diffusion cells on shaved ventral skin of mice. The skin was prepared by 

removing the subcutaneous fat and storing it in normal saline (pH 5.5). The 

skin was placed between the donor compartment and Franz diffusion cell 

receptor, and the recipient medium in phosphate buffer (pH 6.8) was agitated 

and maintained at 32 ± 0.5°C. The Transfersome formula contains active 

ingredients that are applied topically to the skin. Samples were collected at 

intervals of 0, 1, 2, 3, 4, 5 and 6 hours, then diluted and analyzed using a 

UV-visible spectrophotometer at λmax depending on the active ingredient 

used in the study. This review aims to evaluate the skin penetration efficacy 

of six transferable formulations (Khan et al., 2022). The purpose of this test 

is to evaluate the efficiency of drug delivery through the skin using 

transfersomes. This helps optimize the formulation to improve drug 

penetration and delivery efficiency as well as ensure safety and stability 

(Akhtar et al., 2020). 

e. Stability of the Transfersome 

The stability of transportable vesicles can be assessed by monitoring their 

structure and size over time. Dynamic light scattering (DLS) and transmission 

electron microscopy (TEM) were used to determine the average particle size and 

observe structural changes. The optimized transferable formulation could be 

stored in tightly closed amber bottles at different temperatures (Opatha et al., 

2020). According to the International Conference on Harmonization (ICH) 

guidelines, stability testing of new pharmaceutical ingredients and medicinal 

products is performed by storing them under certain conditions. For long-term 

testing, normal storage conditions were maintained at a temperature of 25 ± 2 °C 

with a relative humidity (RH) of 60 ± 5% or at a temperature of 30 ± 2 °C with a 

relative humidity (RH) of 60 ± 5% was 65% ± 5. % in 12 months. For 

accelerated testing, the storage conditions were 40 ± 2°C with a relative 

humidity of 75% ± 5% for six months. Drugs intended for refrigerated storage 

should be tested under long-term storage conditions at a temperature of 5 ± 3 °C 

for 12 months, and accelerated testing at a temperature of 25 ± 2 °C with a 

relative humidity of 60% ± 5% for 12 months. A significant change in a 

medicinal product is defined as one that does not meet its specifications. The 

purpose of transferable pouch stability testing is to ensure that the structure and 

size of the pouch remain stable during storage so that its effectiveness is 

maintained. and product safety. This test also aims to determine the optimal 

storage conditions using techniques such as dynamic light scattering (DLS) and 

transmission electron microscopy (TEM) to monitor changes in vesicle size and 

structure (Khayrani et al., 2024). 

f. Advantages and Disadvantages of the Transfersome Method 

Compared (Opatha et al., 2020) with other vesicles, this transfersome has 

several advantages, including: 

1) These transfersomes have a high entrapment efficiency of approximately 

90% for lipophilic drugs. 

2) Transfersome penetration is much better than that of other liposomes owing 

to its elasticity. 

3) This transfersome can also act as a carrier for high or low molecular weight 

drugs such as analgesics, corticosteroid anesthetics, sex hormones, 

anticancer drugs, insulin, albumin, and proteins. 
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4) Regarding transfersomes, they have a structure consisting of hydrophobic 

and hydrophilic molecules so they can accommodate drug molecules with a 

large solubility range. 

5) Transfersomes can function as depots that slowly release drugs and gradually 

become more effective. 

6) Transfersomes can be used to systemically deliver drugs. 

7) Transfersomes are biocompatible, because they are composed of natural 

phospholipids. 

8) Transfersomes can also be used to coat drugs and protect them from 

metabolic degradation. 

9) Transfersomes are also easy to scale up because the process is quite easy and 

does not use additional ingredients that are not pharmaceutically compatible. 

Some of the advantages of transfersomes have disadvantages, including 

those of Opatha et al. (2020): 

1) Transfersome stability can be disturbed by the oxidation process, which will 

cause faster degradation. 

2) The associated purity of natural phospholipids determines the quality of 

transfersomes and drug delivery systems. 

3) However, transfersome formulations are expensive. 

g. Transfersome Application as a Transdermal Delivery System 

In recent years, transfersomes have been used in various applications as 

transdermal delivery systems. These vesicles can effectively carry drugs across 

the skin, increasing the penetration and bioavailability of active ingredients. 

Some of these applications are described below: 

1. Antioxidant drug delivery 

In an article search in 2022, Asensio-Regalado et al. studied the 

antioxidant-containing metabolites of the obtained Tempranillo grape 

pomace extract and characterized them qualitatively and quantitatively. This 

study used grape pomace extract in the transfersomes using the thin film 

hydration method to increase the antioxidant activity and bioavailability of 

the bioactive compounds. The aim of this study was to demonstrate the 

potential of this new nanoproduct for skin care applications. The results 

showed that the tempranillo grape pomace extract contained in the 

transfersomes increased the antioxidant effect on the cellular system. This 

shows great potential for use as an antioxidant in skin care products 

(Asensio-Regalado et al. 2022). 

2. Delivery of Anticancer Drugs 

A study by Chen et al.. in 2020, regarding the topical use of 

nanotransfersomes containing carvedilol for the prevention of skin cancer. In 

his research on metabolism using the thin layer hydration method. The 

transfersome includes the phospholipids used: DSPC, SPC, and HEPC, as 

well as surfactants or edge activators such as tween 80 and sodium 

deoxycholate, which have been shown to inhibit EGF-induced neoplastic 

transformation in JB6 P+ mouse epidermal cells and can inhibit UV-induced 

DNA. injury, inflammatory gene expression, and apoptosis (Chen et al., 

2020). 

3. Corticosteroid Drug Delivery 

In 2022, research was conducted by Abdelwahd et al. on the 

transfersome formulation of hydrocortisone as an alternative route of 

administration to reach deeper skin layers or systemic circulation in order to 

reduce the side effects of hydrocortisone and increase bioavailability, which 

is made using the thin film hydration method. The research results showed 

that the simulated pharmacokinetics indicated that formula 15 had the 

highest AUC, MDT, and DE values. In addition, Formula 15 significantly 
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increased hydrocortisone permeation by up to 12-fold compared to controls 

in excised mouse skin. Skin irritation tests showed that Formula 15 is safe 

and compatible with the skin (Abdelwahd & Rasool, 2022). 

4. Delivery of Anti-Inflammatory Drugs 

In 2022, research was conducted by Khan et al. regarding meloxicam 

(MLX) in combination with dexamethasone (DEX) in a transfersome gel 

formulation, and the results showed that the MLX and DEX transfersome 

gel formulation could serve as an effective carrier for increased transdermal 

flux, potentially leading to increased anti-inflammatory effects. 

inflammation and better therapeutic outcomes (Khan et al., 2022). 

 

CONCLUSION 

Various methods for generating transfersomes have their own characteristics, 

advantages, and disadvantages. Therefore, choosing the appropriate method for making 

transfersomes must be adjusted to meet the needs and goals of research. This thin film 

hydration method is the most widely used method for the development of transfersomes on a 

laboratory scale. This is due to its ease of use and ability to produce high adsorption 

efficiency. 

Transfersomes are promising transdermal drug delivery systems with high penetration 

ability and bioavailability. Its advantages include a high entrapment efficiency, superior 

penetration ability, and compatibility. However, formulation stability and cost are challenges 

that must be overcome. 
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