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A Review: Ethosomes a Promising Tool for Transdermal Delivery of Drug
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ABSTRACT

Ethosomes are soft, malleable vesicles composed mainly of phospholipids, ethanol (relatively high concentration) and water. These
“soft vesicles” represents novel vesicular carrier for enhanced delivery to/through skin. The size of Ethosomes vesicles can be modulated from tens
of nanometers to microns.Ethosomes are provides a number of important benefits including improving the drug's efficacy, enhancing patient
compliance and comfort and reducing the total cost of treatment. The Ethosomes were found to be suitable for various applications within the
pharmaceutical, biotechnology, veterinary, cosmetic, and nutraceutical markets.
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INTRODUCTION [5]
Transdermal drug delivery offers many advantages ascompared to traditional drug delivery systems, including oral andparenteral drug delivery system. Advantages claimed are increasedpatient acceptability (non invasiveness), avoidance ofgastrointestinal disturbances and first pass metabolism of the drug[1]. The traditional transdermal drug delivery systems involve apatch, in which the drug permeates through various layers of skin,via a passive diffusion pathway. However, this limits the basicpotential of these systems, as stratum corneum is the mostformidable barrier to the passage of most of the drugs, except forhighly lipophilic, low molecular weight drugs. To overcome thestratum corneum barrier, various mechanisms have beeninvestigated, including use of chemical or physical enhancers, suchas iontophoresis, sonophoresis, etc.Liposomes, niosomes, transferosomes and ethosomesalso have the potential of overcoming the skin barrier and have beenreported to enhance permeability of drug through the stratumcorneum barrier. The vesicles have been well known for theirimportance in cellular communication and particle transportationfor many years. Researchers have understood the properties ofvesicles structure for use in better drug delivery within theircavities, which would to tag the vesicle for cell specificity. One of themajor advances in vesicle research was the finding a vesiclederivatives, known as an Ethosomes.Ethosomes are noninvasive delivery carriers that enabledrugs to reach the deep skin layers and/or the systemic circulation.These are soft, malleable vesicles tailored for enhanced delivery ofactive agents. They are composed mainly of phospholipids,(phosphatidylcholine, phosphatidylserine, phosphatitidic acid), highconcentration of ethanol and water [3]. The high concentration ofethanol makes the ethosomes unique, as ethanol is known for itsdisturbance of skin lipid bilayer organization; therefore, whenintegrated into a vesicle membrane, it gives that vesicle the ability topenetrate the stratum corneum. Also, because of their high ethanolconcentration, the lipid membrane is packed less tightly thanconventional vesicles but has equivalent stability, allowing a moremalleable structure and improves drug distribution ability instratum corneum lipids.
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Mechanism of Drug Penetration: [4]The enhanced delivery of actives using ethosomes overliposomes can be ascribed to an interaction between ethosomes andskin lipids. A possible mechanism for this interaction has beenproposed. It is thought that the first part of the mechanism is due tothe ‘ethanol effect’, whereby intercalation of the ethanol intointercellular lipids increasing lipid fluidity and decreases the densityof the lipid multilayer [5]. This is followed by the ‘ethosome effect’,which includes inter lipid penetration and permeation by theopening of new pathways due to the malleability and fusion ofethosomes with skin lipids, resulting in the release of the drug indeep layers of the skin, shown in Fig. 1.

Fig. 1: Mechanism of penetration of ethosomal drug delivery
system

Preparation and Characterization:Ethosomes can be prepared from soybeanphosphatidylcholine (Phospholipon 90), ethanol, drug and distilledwater. Phospholipon 90 and drug should be dissolved in ethanol.Water has to be added in small quantities and the preparation mixedby mechanical stirring under controlled conditions [6].
Various methods for characterization of Ethosomes:1. Visualization: Visualization of ethosomes can be done usingtransmission electron microscopy (TEM) and by scanningelectron microscopy (SEM).2. Vesicle size and Zeta potential: Particle size and zetapotential can be determined by dynamic light scattering (DLS)using a computerized inspection system and photoncorrelation spectroscopy (PCS).3. Entrapment Efficiency: The entrapment efficiency of drug byethosomes can be measured by the ultracentrifugationtechnique.
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4. Transition Temperature: The transition temperature of thevesicular lipid systems can be determined by using differentialscanning calorimetry.5. Surface Tension Activity Measurement: The surface tensionactivity of drug in aqueous solution can be measured by thering method in a Du Nouy ring tensiometer.6. Vesicle Stability : The stability of vesicles can be determinedby assessing the size and structure of the vesicles over time.Mean size is measured by DLS and structure changes areobserved by TEM.7. Drug Content: Drug can be quantified by a modified highperformance liquid chromatographic method.8. Penetration and Permeation Studies: Depth of penetrationfrom ethosomes can be visualized by confocal laser scanningmicroscopy (CLSM).
Advantages of Ethosomal Drug delivery: [8]In comparison to other transdermal & dermal deliverysystems,1. Ethosomes are enhanced permeation of drug through skin fortransdermal and dermal delivery.2. Ethosomes are platform for the delivery of large and diversegroup of drugs (peptides, protein molecules)3. Ethosome composition is safe and the components areapproved for pharmaceutical and cosmetic use.4. Low risk profile- The technology has no large-scale drugdevelopment risk since the toxicological profiles of theethosomal components are well documented in the scientificliterature.5. High patient compliance- The Ethosomal drug is administratedin semisolid form (gel or cream), producing high patientcompliance by is high. In contrast, Iontophoresis andPhonophoresis are relatively complicated to use which willaffect patient compliance.6. High market attractiveness for products with proprietarytechnology. Relatively simple to manufacture with nocomplicated technical investments required for production ofEthosomes.7. The Ethosomal system is passive, non-invasive and is availablefor immediate commercialization.8. Various application in Pharmaceutical, Veterinary, Cosmeticfield.
Therapeutic Application of Ethosomes: [12]Horwitz et al. reported that a 5 % acyclovir ethosomalpreparation compared to the 5 % acyclovir cream showedsignificant improvements in treatment of herpetic infections.Jain et al. prepared zidovudine ethosomes andcharacterized in vitro and in vivo. The effect of different formulationvariables on skin permeation of zidovudine was studied usinglocally fabricated Keshry-Chien type of diffusion cell. To understandthe mechanism of better skin permeation of ethosomes, vesicle skininteraction study was carried out. To confirm the better skinpermeability of ethosomes, fluorescence microscopy usingrhodamine 123 as fluorescence probe was performed. Theoptimized ethosomes showed transdermal flux of 78.5± 2.5µg/cm2/h across the rat skin. Vesicle skin interaction study showedthat ethosomes affected the ultrastructure of the stratum corneumas distinct regions with lamellar stacks derived from 5the vesicleswere observed in the intercellular spaces of the stratum corneum.Thus ethosomes can increase the transdermal flux, prolong therelease and present an attractive route for sustained delivery ofZidovudine.Dayan et al. investigated the delivery of trihexyphenidylHCl (THP) from ethosomes versus classic liposomes. As the THPconcentration was increased from 0 to 3%, the size of the vesiclesdecreased from 154 to 90 nm. This is most likely due to the surfaceactivity of THP (critical micelle concentration of 5.9 mg/ml), asmeasured in this work. In addition, the ethosome zeta potentialvalue increased as a function of THP concentration, from -4.5 to+10.4 when the THP concentration was increased from 0 to 3%. Incontrast, THP liposomes were much larger and their charge was notaffected by THP. When compared with standard liposomes,ethosomes had a higher entrapment capacity and a greater ability todeliver entrapped fluorescent probe to the deeper layers of skin.The flux of THP through nude mouse skin from THP ethosomes

(0.21 mg/cm2 h) was 87, 51 and 4.5 times higher than fromliposomes.Godin et al. investigated a new approach to treat deepskin and soft tissue bacterial infections by dermal application oferythromycin in an ethosomal carrier. The efficiency of ethosomalerythromycin applied to the skin-infected site was compared withintraperitoneal erythromycin administration and with localapplication of hydroethanolic erythromycin solution. Bacterialcounts and histological evaluation of the skin treated withethosomal antibiotic revealed no bacterial growth and normal skinstructure. On the contrary, no subdermal healing was observed ininfected animals treated with topical hydroethanolic erythromycinsolution. Donatella et al. studied in vitro percutaneous permeationof ammonium glycyrrhizinate/ethosomes through human stratumcorneum and epidermis membranes by using Franz's cells andcompared with the permeation profiles of drug solutions either inwater or in a water–ethanol mixture. The ethosomal suspensionshowed very good skin tolerability in human volunteers, also whenapplied for a long period (48 h). Ethosomes elicited an increase ofthe in vitro percutaneous permeation of both methylnicotinate andammonium glycyrrhizinate. Ethosomes were able to significantlyenhance the anti-inflammatory activity of ammoniumglycyrrhizinate compared to the ethanolic or aqueous solutions ofthis drug. Touitou et al. experimentally tested the effect of anethosomal insulin formulation that was applied to the skin on bloodglucose level. The ethosomal formulation caused much as a 60%decrease in blood glucose levels in both normal and diabetic ratsand kept the level constant for at least 8 hours.Kaplun and Touitou et al. have demonstrated in-vitro andin-vivo delivery of testosterone. Testosterone delivery fromTestosterone® versus Testoderm® was in-vitro for skin permeationand in-vivo in animals for percutaneous absorption. The results ofthe in-vitro experiments showed that the amount of testosteronepermeating into the skin from Testosome® patch was significantlyhigher than from Testoderm®. The in-vivo results presented as AUCof serum testosterone indicated that Testosome® was able tosystemically deliver increased amounts of testosterone.Lodzki et al. designed a transdermal delivery system forcannabidol by using ethosomal carriers. Transdermal application ofethosomal cannabidol prevented the inflammatrion and edemainduced by sub-plantar injection of carrageenan in the same animalmodel. Thus, ethosomes enabled cannabidol skin permeation and itsaccumulation in a depot at levels that demonstrated.Esposito et al. investigated basic properties and the in
vitro release rate kinetics of azelaic acid, alternatively vehiculated indifferent phospholipid-based vesicles such as ethosomes orliposomes. Diffusion of azelaic acid from ethosomal or liposomaldispersions and from ethosomes and liposomes incorporated in aviscous gel was investigated by a Franz cell assembled withsynthetic membranes. The release rate was more rapid fromethosomal systems than from liposomal systems.Kim et al. prepared three kinds of topical dosage forms ofminodixil, namely, vesicle, double emulsions, and an inclusioncomplex with Hydroxypropyl-g-cyclodextrin (HP-g-CD). The skinretention of minodixil in the preparations was evaluated in-vitrousing hairless mouse skins. Retention was highest when the drugwas encapsulated in cationic vesicles. Nonionic vehicle, the doubleemulsion and HP-g-CD left no significant amount of drug penetratedthrough the skin. In-vivo hair growth promotion effect of eachdosage form was investigated, in which the sample application on toclipped back of female mice and the subsequent rinsing of the backswas done once a day for 30 days. Only minodixil in the cationicvesicles demonstrated hair growth promotion effect, possibly due tosignificant skin retention.Osmotics Inc., USA, reported a new cellulite cream called
Lipoduction, Which smooth the skin and has a break throughpermeation technology called ethosomes that penetrate skin lipidbarrier and deliver ingredients directly into fat cells. Flexiblenanospheres (ethosomes) in lipoduction cream have beenintroduced that allow a cocktail of fat-metabolizing ingredients toreach the fat cells 700 % more effectively that the current cream.Ingredients in lipoduction improved the appearance of cellulite byup to 80 percent in less than 60 days.Godin et al. studied the dermal and intracellular deliveryof bacitracin from ethosomes. Efficient delivery of antibiotics todeep skin from ethosomal application was reported to be highlybeneficial, reducing possible side effects. Transdermal absorption ofpolypeptides is currently under investigation. The high interest ofethosomes in the design of new therapies has been investigated
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with other drugs such as propranolol; in this respect ethosomesshowed their potential as transdermal dosage forms for prophylaxis of migraine. Moreover the ability of ethosomes to delivercompounds to cells in culture was investigated.
Table No. 1: Ethosomes as a carrier of various drug molecules has been listed below [13-19]
Drug Applications Comments

Acyclovir Treatment of Herpetic infection Improved drug delivery
Zidovudine Treatment of AIDS Improved transdermal flux

Trihexypenidyl
HCl

Treatment of Parkinsoniansyndrome Increased drug entrapment efficiency, reducedside effect & constant systemic levels
Erythromycin Efficient healing of S. aureus -induced deep dermal infections Improved drug penetration and systemic effect.

Insulin Treatment of Diabetes Improved therapeutic efficacy of drug
Testosterone Treatment of male hypogonodism Enhance skin permeation
Cannabidol Prevents inflammation and edema Significant accumulation of the drug in the skin
Minodixil Hair growth promotion effect Higher skin retention
Bacitracin Treatment of dermal infections Reduced drug toxicity

CONCLUSION

Ethosomes are soft, malleable vesicles and potentialcarrier for transportation of drugs. Ethosomes are characterized bysimplicity in their preparation, safety and efficacy and can betailored for enhanced skin permeation of active drugs. Ethosomeshave been found to be much more efficient at delivering drug to theskin, than either liposomes or hydroalcoholic solution. Ethosomeshave been tested to encapsulate hydrophilic drugs, cationic drugs,proteins and peptides. Ethosomal carrier opens new challenges andopportunities for the development of novel improved therapies.
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