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INTRODUCTION
Drugs can be delivered by ethosomes, a non-invasive drug deliv-
ery mechanism, deep into the skin. Even though they are tech-
nically challenging, ethosomal systems stand out because they 
are easy to set up, secure, and effective-a combination that can 
greatly improve their usage. They are soft, sticky vesicles made 
to enhance the administration of drugs. Because of their special 
structure, ethosomes may transfer cationic drugs like testosterone 
and minoxidil, as well as extremely lipophilic compounds like tri-
hexyphenidyl and propranolol, through the skin (Natsheh H, et 
al., 2019). Later, the ethosomal technique was created to enable 
the delivery of chemicals into cultivated cells and microbes. Fu-
ture research and the creation of cutting-edge, more potent treat-
ments are presented with both potential and problems due to the 
greater dispersion of bioactive substances across epidermal and 
cellular membranes via an ethosomal carrier (Tuchayi SM, et al., 
2015; Touitou E and Godin B, 2006).

LITERATURE REVIEW
Ethosomes
Ethosomes are vesicular carriers with a high concentration of al-
cohols made of hydro alcoholic or hydro alcoholic/glycolic phos-
pholipids; any of these substances may be present in ethosomes 
(or other glycols). With this type of formulation, high amounts of 
active compounds may be administered through the skin, accord-
ing to Michaels AS, et al., 1975. Alcohol substitutes include water 
and alcohol. The ratio of polyol to water affects the administra-
tion of medications. Common dosage of phospholipon 90 (pl-90) 
ranges from 0.5% to 10% body weight. Cholesterol was added to 
the mixture at concentrations ranging from 0.1% to 1% in order to 
improve Ethosome stability. Commonly used compounds include 
glycols like propylene glycol and transcutol as well as alcohols like 
ethanol and isopropyl alcohol. There are times when non-ionic 
surfactants are used with phospholipids in these formulations. 
You can employ cationic lipids like cetrimide, cocoamide, and 
others. The alcohol content of the finished product might be be-
tween 20% and 50%.

Acne vulgaris
Contrary to common opinion, it is a condition with persistent 
inflammation, affecting the sebaceous gland and hair follicle. It is 
a frequent dermatological disorder worldwide. Processes causing 
acne formation include hormone microenvironment dysregula-
tion, neuropeptide interaction, follicular hyper keratinization, 
inflammation induction, and innate and adaptive immune system 
malfunction. Hyper seborrhea (increased production of sebum) 
and changes in the fatty acid composition of sebum are related to 
disruptions in sebaceous gland function. Acne grading is accom-
plished by the use of lesion counts and photographic techniques. 
Acne therapy aims to improve the look of both non-inflammatory 
and inflammatory acne lesions, avoid or limit undesirable side ef-
fects, and reduce scarring. Because of the likelihood of antibiotic 
resistance or severe side effects, pharmacological therapy is not 
always desirable. Nonpharmacological treatments have the poten-
tial to replace conventional therapy. Multiple systems are used to 
assess the severity of acne. However, it is commonly assumed that 
mild and moderate acne only has primary lesions, whereas severe 
acne has open lesions. The severity of acne and scarring caused 
by P. acnes have all been linked to inflammatory factors, bacterial 
growth metabolites such as allergens, toxins, or porphyrins, and 
enzymes (Keri JE and Rosenblatt AE, 2008). Acne also has a sig-
nificant psychological impact on individuals who suffer from it. 
The retinoid isotretinoin, antibiotics, and oral contraceptives are 
currently available alternatives for treating systemic acne. All of 
these are advised for treating severe acne, acne that has shown 
resistance to previous therapies, and nodulocystic, scarring acne. 
Even though there are many treatment choices for acne and it is a 
common condition, the pharmaceutical industry is continuously 
doing research because there is no known cure. Treatments often 
used aim to reduce the frequency of inflammatory lesions, block 
comedone formation, restrict Propionibacterium acnes growth, or 
reduce sebaceous gland size and secretory activity. Due to con-
cerns about the negative effects of orthodox pharmaceuticals, 
acne sufferers commonly seek complementary and alternative 
treatments (Rahaman SM, et al., 2016; Sutaria AH, et al., 2022; 
Cappel M, et al., 2005) (Table 1). 
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Nanovesicular carriers called ethosomes are used for 
dermal delivery. Nanovesicular drug deliveries provide 
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baceous glands, hair follicles, and the pilosebaceous 
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ter, ethanol in quite high concentrations (up to 50%), 
and phospholipids are the main components of etho-
somes. Due to the presence of ethanol, ethosomes 
are referred to as “soft vesicles” with fluid bilayers. 
The vesicle form and content make them able to car-
ry more molecules with a variety of physicochemical 
qualities to the skin’s deep layers. Ethosomal systems 
have been the subject of intensive study ever since 

they were initially proposed for a variety of purposes. 
In addition to the face, the back and chest can also be 
affected by acne, which can manifest as non-inflam-
matory lesions, combustible sores, or a mix of these 
two types. Ethosomes improve the drug’s penetration 
of the skin via transdermal and dermal distribution. 
A wide range of medications, including peptides and 
protein compounds, may be delivered via ethosomes. 
This review is about the ethosomes used for the treat-
ment of acne vulgaris.
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Ethosome preparation techniques
As explained further below, ethosomal formulations can be made either 
hot or cold. Both procedures are simple, do not require complicated equip-
ment, and are easily scaled up to industrial levels (Touitou E, 1998).
Cold method: Drugs and other lipid molecules are dissolved in ethanol 
at room temperature in a closed jar using a mixer and fast agitation. In a 
water bath, this mixture is heated to 300 degrees. The mixture is then agi-
tated for 5 minutes in an enclosed vessel with water that has been heated 
to 300°C in a different vessel. By probing sonication or extrusion, the etho-
somal formulation’s vesicle size can be reduced to the proper degree. The 
mixture is then refrigerated for storage (Touitou E, et al., 2000) (Figure 1).
Hot method: When phospholipid is heated in a water bath at 400°C, a col-
loidal solution forms, and this technique disperses it in water. When both 

mixtures reach a temperature of 400°C, the organic phase is injected into 
the aqueous phase. Propylene glycol and ethanol are mixed and heated to 
400°C in a separate tank. Whether a medication is hydrophilic or hydro-
phobic is determined based on whether it dissolves in water or ethanol. 
The ethosomal formulation’s vesicle size can be appropriately decreased by 
probing, sonication, or extrusion (Elsayed MM, et al., 2007) (Figure 2). 
A technique of dispersion employing a rotating vacuum evaporator: 
In this method the aqueous component i.e. hydro-ethanolic mixture, 
drug is used and for the organic component i.e. Phospholipid, cholesterol, 
chloroform, methanol is used in aqueous to organic order of addition at 
a working temperature heating over the lipid transition temperature with 
the purpose of forming films at the proper pace, temperature and duration 
(Patel A, et al., 2013; Keerthi A, et al., 2013; Bhasin V, et al., 2011) (Figure 
3 and Table 2). 

Table 1: Acne vulgaris classification

Severe acne Clinical features Comedones Papules Nodule Cyst

Mild Comedonal acne and papulopustular acne The most common lesion 
(20) are comedones

Small and less in 
number (<10)

None None

Moderate Papulopustular acne and nodular acne 10-40 10-40 0-10 None

Severe Nodulocystic acne and conglobate acne 40-100 and fused >40 >10 None
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Figure 2: Hot method of ethosomes preparation

Figure 3: Mechanism of ethosomes medication delivery
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Table 2: Application of different drugs and their uses

Drug Formulation Application and uses References

Tetracycline Capsules, tablets (oral) Tetracycline is occasionally used for mild inflammatory acne that is very diffi-
cult to cure. Tetracycline is used to treat moderate to severe acne.

Paolino D, 
et al., 2005

Erythromycin Capsules, suspensions, tablets (oral) Local drug administration, ease of drug action cessation, and unpleasant effects 
restrict medication usage. It helps to control the acne

Zhao YZ, et 
al., 2013

Metroidnazole Metro gel, cream and lotion (top-
ical)

For mild acne vulgaris, metroidnazole is an efficient, secure, and well- tolerated 
topical drug.

Paolino D, 
et al., 2005

Clindamycin Clindagel, clindamax, lotion (top-
ical)

Clindamycin is used to cover the can under control. Paolino D, 
et al., 2005

Doxycycline Capsules, tablets (oral) It has a long history of safety and effective on treating acne in patients Paolino D, 
et al., 2005

Minocycline Capsules, tablets (oral) It is an oral antibiotic used for the acne vulgaris Zhao YZ, et 
al., 2013

Benzoyl per-
oxide

Liquid wash (topical) It has been an important component for the topical for acne vulgaris Paolino D, 
et al., 2005

Tretinoin Cream (topical) It has been used as a comedolytic agent to treat mild- moderate acne vulgaris Zhao YZ, et 
al., 2013

Tazarotene Gel (topical) This medicine works to help clear acne on the face partly by keeping the skin 
pores clear.

Paolino D, 
et al., 2005

Salicylic acid Bar, cream, wash, pads Salicylic acid has been demonstrated in comparison tests to be more effective 
than benzoyl peroxide at reducing the overall number of acne lesions.

Paolino D, 
et al., 2005

Retinoid Oral Local drug administration, ease of drug action cessation, and unpleasant effects 
restrict medication usage. It helps to control the acne

Zhao YZ, et 
al., 2013

Keto-
conazole+Aloe 

vera

Shampoo (topical) The topical medication mupirocin is used to treat traumatic skin lesions that 
have secondary bacterial infections. Impetigo is treated with mupirocin topical 

ointment.

Zhao YZ, et 
al., 2013

Nadifloxacin Lotion It is used to treat the bacterial infection. Mainly for the treatment of the acne 
and the infection on the skin

Paolino D, 
et al., 2005

Mupirocin Cream For mild acne vulgaris, this combination is a safe, effective, and well-tolerated 
topical drug.

Zhao YZ, et 
al., 2013

Isotretinoin Tablet To treat severe, disfiguring nodular acne, isotretinoin is utilized. It should only 
be taken if other antibiotics or acne medications have been tried and failed to 

clear up acne.

Paolino D, 
et al., 2005

Hydroxyzoin Capsule Adults and children both use hydroxyzine to treat itching brought on by allergic 
skin responses.

Paolino D, 
et al., 2005

Prednisolone Tablet Prednisolone is a drug used to treat a variety of medical conditions, such as al-
lergies, blood disorders, skin conditions, and to avoid organ rejection following 

organ transplantation.

Zhao YZ, et 
al., 2013

Mometazone Cream Skin irritation, swelling, and itching can be treated with mometazone topical 
therapies. They can aid in treating various eczema conditions.

Zhao YZ, et 
al., 2013

Mometazone+
terbinafine

Cream Skin irritation, swelling, and itching can be treated with mometazone topical 
therapies. They can aid in treating various eczema conditions.

Paolino D, 
et al., 2005

Hydroxyqui-
none

Cream Hydroquinone cream is the standard depigmentation or skin lightening agent. Zhao YZ, et 
al., 2013
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beam to see a specimen and provide a greatly magnified picture.
• Analysis of the particle size: To analyze the particle size, optical mi-

croscopy is used. It is also known as a light microscope because it 
employs visible light to magnify pictures of tiny samples through one 
or more lenses.

• Drug content: For this test, High Performance Liquid Chromatog-
raphy (HPLC) is used. It is a method that uses high pressure to force 
materials down a chromatographic column in order to separate out 
the components that comprise the sample. 

• Effectiveness of drug trapping: In this test, the technique used is ul-
tracentrifugation which entails separation based on centrifugal force 
generated by the fast rotation.

• In vitro drug release research: In this test, the technique used is 
Franz diffusion which often applied to remove human or animal skin.

• In vitro skin permeation research: In this test, the technique used is 
Franz diffusion.

• Transition temperature: In this test, the technique used is differen-
tial scanning calorimetry, which is a useful analytical technique for 
identifying the physical properties and thermal transitions of poly-
meric materials.

Diagnosis, management and prevention of acne
Diagnosis: Areas of the body, including the face, chest, and back, that 
have a lot of pilosebaceous glands are most frequently affected by acne. 
The initial acne lesion is a microcomedone, a tiny entity that cannot be 
seen with the unaided eye. First to appear during the course of acne are 
non- inflammatory lesions like closed (whiteheads) and open (blackheads) 
comedones, then inflammatory lesions such as papules and pustules (5 mm 
in diameter), and deep pustules or nodules (Zouboulis CC, et al., 2014). 
Based on severity, kind of lesion and age of development, acne is clinically 
identified and classified. According to a patient’s predominate lesions, acne 
is classified as mild, moderate, or severe. Acne can be comedonal, papu-
lopustular, nodular, nodulocystic, or globular (acne conglobate). A rare, 
severe variant of acne vulgaris known as acne conglobate is characterized 
by clumped comedones, nodules, abscesses, and leaky sinus tracts. Adult 
males are frequently affected by this kind, which takes a while to develop. 
The age at which acne first appears can also be determined, including neo-
natal (4 weeks) (Antoniou C, et al., 2009) (Figure 4). 

Importance of ethosomes
The use of ethosomes is mainly to treat the dermal disorders. It is becom-
ing more important to focus on the absorption of medication to deep lay-
ers of the skin. Ethosomes are the innovative carrier capable of breaching 
the skin barrier, may provide a remedy for successfully delivering drugs 
into the deep layers. Ethosomes are low toxic so it hardly has any side ef-
fects on the skin. Ethosomes are platforms for the delivery of large and di-
verse groups of drugs (peptides, protein molecules) (Paolino D, et al., 2005; 
Zhao YZ, et al., 2013). It increases the permeation of the drug through 
the transdermal skin and dermal delivery, therefore ethosomes treats the 
acne vulgaris by enhancing the permeation. It improves the skin delivery 
of various drugs. Many patients’ populations of different ages are in need of 
new and advanced therapies for severe and persistent skin disease caused 
by bacteria and viruses and more effective therapies for disorders associat-
ed with the pilosebaceous structure (Esposito E, et al., 2004).
Advantages (Saraf S, et al., 2011) 
• Biodegradable 
• Low toxicity 
• Easy to prepare
• Softness, malleability 
• Targeted drug delivery 
• Permeation enhancer 
• Low risk profile
• High patient compliances 
• High market attractiveness
• Platform for the large and diverse group of drugs 
• Improved drug delivery
• High skin retention

Characterization
The characterization of ethosomes is done by seven types of tests, which 
are as follows (Allen L and Ansel HC, 2013; Jain S, et al., 2003; Touitou E, 
et al., 2000): 
• Shape of the particle: Scanning electron microscopy and transmis-

sion electron microscopy are used to determine the shape of the 
particle. These are the microscopes that employ an electron particle 

Figure 4: Acne conglobate
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Prevention: Acne prevention depends on effectively managing risk factors 
that may be changed and contribute to its occurrence, such as fundamental 
systemic disorders and lifestyle choices. Congenital adrenal hyperplasia is 
an example of a systemic condition for which acne may be the cutaneous 
manifestation. In these situations, acne can be prevented from developing 
or worsening by immediately and effectively treating the underlying con-
dition (Zouboulis CC, 2014; Chen W, et al., 2011). A multitude of lifestyle 
choices, such as food, weight, and smoking, can have an influence on acne 
(Melnik BC, et al., 2013). On the other hand, the effectiveness of lifestyle 
therapies for acne remains a hotly contested topic, with epidemiological 
research presenting inconsistent outcomes and well-planned trials failing 
to provide results supported by the available data. An amplified risk of acne 
growth was shown to be predominantly associated with increasing intake 
of milk (particularly skim milk), but not with increased consumption of 
cheese or chocolate, according to a case-control study of dietary patterns 
in n adults (Chandran SC, et al., 2011). 
There haven’t been many randomized controlled trials to assess the efficacy 
of dietary acne treatments. A low-glycemic-load diet was associated with a 
larger reduction in the overall number of acne lesions when compared to a 
conventional high-glycemic-load diet. 
Management: Treatment alternatives exist, and a wide variety of mix-
ture solutions have been created, providing people with a wide range of 
treatment options. There is a scarcity of robust data to back up many of 
the recommendations in the acne action guidelines due to a lack of large, 
carefully planned, randomized controlled studies to evaluate and compare 
the efficacy of acne treatment alternatives. As a consequence, current sug-
gestions are founded on professional judgment. Additionally, the majority 
of the material on treatment for systemic disease-related acne is based on 
case studies.
The common ideas that serve as the basis for these principles are as follows: 
Since acne is no longer seen as a normal part of life, it needs to be treated 
quickly and thoroughly to prevent its negative psychological and physical 
implications. The natural history of acne is still being studied longitud-
inally, with an emphasis on the value of early intervention in preventing 
chronic illness (Gollnick H, et al., 2003; Strauss JS, et al., 2007; Nast A, et 
al., 2012; Dréno B, et al., 2004). 

DISCUSSION
Ethosomes have opened up a new frontier in transdermal medication de-
livery. Improved medication release control in vivo will be made possible 
by greater study in this area, which will help doctors deliver more effective 
treatments. With a focus on skin delivery of proteins and other macro-
molecules, it provides strong prospects for non-invasive administration of 
small, medium, and large therapeutic molecules. As well as transcutaneous 
immunization, the fundamental drawback of transdermal medication ad-
ministration is how poorly most substances penetrate human skin. The 
top layer of the skin, or stratum corneum, serves as the primary barrier 
(Mistry A, et al., 2005). There have been a number of methods claiming to 
increase penetration through the skin. Vesicular systems like ethosomes 
and liposomes are used in one method, poor yield, not are economical. 
A tendency for oxidative deterioration, natural phospholipids’ purity, and 
formulations might be pricey. Creating an analytical approach for medica-
tion distribution is challenging. Variable distribution processes with kinet-
ics (Laïb S and Routh AF, 2008). 

CONCLUSION
Acne is a skin condition that occurs when your hair follicles become 
plugged with oil and dead skin cells. It causes whiteheads, blackheads or 
pimples. Acne is most common among teenagers, though it affects people 
of all ages. Effective acne treatments are available, but acne can be per-
sistent. Ethosomes have the potential to considerably overcome the epi-
dermal barrier, the primary limiting factor of transdermal drug delivery 

methods. Ethosomes stand out for their simplicity in production, safety, 
and effectiveness. They may also be altered to boost the skin permeability 
of active medications. Ethosomes have opened up new avenues for vesicu-
lar research for transdermal drug delivery. It has the potential to cure the 
acne vesicular.

ACKNOWLEDGEMENT
It has my proud privileges to attach to Uttaranchal Institute of Pharma-
ceutical Sciences (Prem Nagar, Dehradun). I would like to thank assist-
ant professor Ms. Shalu Verma for her expert advice and encouragement 
throughout this difficult project. This review paper becomes successful 
with the kind support that she gave. She helped me very much and all 
trainees and staff without whom support and guidance it was impossible 
for me to complete this review article.

REFERENCES
1. Natsheh H, Vettorato E, Touitou E. Ethosomes for dermal 

administration of natural active molecules. Curr Pharm Des. 2019; 
25(21): 2338-2348. 

2. Tuchayi SM, Makrantonaki E, Ganceviciene R, Dessinioti C, Feldman 
SR, Zouboulis CC. Acne vulgaris. Nat Rev Dis Primers. 2015; 1(1): 
1-20. 

3. Touitou E, Godin B. Vesicles for enhanced delivery of drugs into and 
through skin. Enhancement in Drug Delivery. 2006: 255-278.

4. Michaels AS, Chandrasekaran SK, Shaw JE. Drug permeation 
through human skin: Theory and in vitro experimental measurement. 
AIChE J. 1975; 21(5): 985-996.   

5. Keri JE, Rosenblatt AE. The role of diet in acne and rosacea. J Clin 
Aesthet Dermatol. 2008; 1(3): 22-26.  

6. Rahaman SM, de D, Handa S, Pal A, Sachdeva N, Ghosh T, 
et al. Association of Insulin-like Growth Factor (IGF)-1 gene 
polymorphisms with plasma levels of IGF-1 and acne severity. J Am 
Acad Dermatol. 2016; 75(4): 768-773. 

7. Sutaria AH, Masood S, Schlessinger J. Acne vulgaris. StatPearls. 2022.  
8. Cappel M, Mauger D, Thiboutot D. Correlation between serum levels 

of insulin-like growth factor 1, dehydroepiandrosterone sulfate, and 
dihydrotestosterone and acne lesion counts in adult women. Arch 
Dermatol. 2005; 141(3): 333-338. 

9. Touitou E. Composition for applying active substances to or through 
the skin. United States patent. 1998. 

10. Touitou E, Dayan N, Bergelson L, Godin B, Eliaz M. Ethosomes-
novel vesicular carriers for enhanced delivery: Characterization and 
skin penetration properties. J Control Release. 2000; 65(3): 403-418. 

11. Elsayed MM, Abdallah OY, Naggar VF, Khalafallah NM. Deformable 
liposomes and ethosomes as carriers for skin delivery of ketotifen. 
Pharmazie. 2007; 62(2): 133-137. 

12. Patel A, Sharma RK, Trivedi M, Panicker A. Ethosomes: A novel tool 
for transdermal drug delivery. Research J Pharm Tech. 2013; 6(8): 
838-841.  

13. Keerthi A, Kumar MS, Subrahmanyam KV. Formulation of 
ethosomal gel for transdermal delivery of tramadol hydrochloride. 
Int J Innov Pharm Sci Res. 2013; 1(2): 281-295. 

14. Bhasin V, Yadav H, Markandeywar T, Murthy RS. Ethosomes: The 
novel vesicles for transdermal drug delivery. IJPI’s J Pharm Cosmetol. 
2011; 2(7): 68-80. 

15. Paolino D, Lucania G, Mardente D, Alhaique F, Fresta M. Ethosomes 
for skin delivery of ammonium glycyrrhizinate: In vitro percutaneous 
permeation through human skin and in vivo anti-inflammatory 
activity on human volunteers. J Control Release. 2005; 106(1-2): 99-110. 

Vol 14, Issue 6 May June, 2023

https://www.ingentaconnect.com/content/ben/cpd/2019/00000025/00000021/art00004
https://www.ingentaconnect.com/content/ben/cpd/2019/00000025/00000021/art00004
https://www.nature.com/articles/nrdp201529
https://aiche.onlinelibrary.wiley.com/doi/abs/10.1002/aic.690210522
https://aiche.onlinelibrary.wiley.com/doi/abs/10.1002/aic.690210522
https://jcadonline.com/the-role-of-diet-in-acne-and-rosacea/
https://www.sciencedirect.com/science/article/abs/pii/S0190962216303000
https://www.sciencedirect.com/science/article/abs/pii/S0190962216303000
https://jamanetwork.com/journals/jamadermatology/article-abstract/393279
https://jamanetwork.com/journals/jamadermatology/article-abstract/393279
https://jamanetwork.com/journals/jamadermatology/article-abstract/393279
https://www.freepatentsonline.com/5716638.html
https://www.freepatentsonline.com/5716638.html
https://www.sciencedirect.com/science/article/abs/pii/S0168365999002229
https://www.sciencedirect.com/science/article/abs/pii/S0168365999002229
https://www.sciencedirect.com/science/article/abs/pii/S0168365999002229
https://www.ingentaconnect.com/content/govi/pharmaz/2007/00000062/00000002/art00012
https://www.ingentaconnect.com/content/govi/pharmaz/2007/00000062/00000002/art00012
https://rjptonline.org/AbstractView.aspx?PID=2013-6-8-14
https://rjptonline.org/AbstractView.aspx?PID=2013-6-8-14
https://www.sciencedirect.com/science/article/abs/pii/S0168365905001689
https://www.sciencedirect.com/science/article/abs/pii/S0168365905001689
https://www.sciencedirect.com/science/article/abs/pii/S0168365905001689
https://www.sciencedirect.com/science/article/abs/pii/S0168365905001689


Systematic Review Pharmacy 7

Kumar K: Role of Ethosomes in Treating Acne Vulgaris: A Review

Vol 14, Issue 7 June July, 2023

26.	 Melnik BC, John SM, Plewig G. Acne: Risk indicator for increased 
body mass index and insulin resistance. Acta Derm Venereol. 2013; 
93(6): 644-649. 

27.	 Chandran SC, Shirwaikar A, Kuriakose MR, Sabna NS. Development 
and evaluation of ethosomes for transdermal delivery of fluconazole. 
J Chem Biol Phys Sci. 2011; 2(1): 254-260. 

28.	 Gollnick H, Cunliffe W, Berson D, Dreno B, Finlay A, Leyden JJ, et 
al. Management of acne: A report from a global alliance to improve 
outcomes in acne. J Am Acad Dermatol. 2003; 49(1): S1-37. 

29.	 Strauss JS, Krowchuk DP, Leyden JJ, Lucky AW, Shalita AR, Siegfried 
EC, et al. Guidelines of care for acne vulgaris management. J Am 
Acad Dermatol. 2007; 56(4): 651-663. 

30.	 Nast A, Dreno B, Bettoli V, Degitz K, Erdmann R, Finlay AY, et al. 
European evidence‐based (S3) guidelines for the treatment of acne. J 
Eur Acad Dermatol Venereol. 2012; 26: 1-29. 

31.	 Dréno B, Bettoli V, Ochsendorf F, Layton A, Mobacken H, Degreef 
H. European recommendations on the use of oral antibiotics for acne. 
Eur J Dermatol. 2004; 14(6): 391-399.  

32.	 Mistry A, Ravikumar P, Pathare S. Ethosomes: Unique elastic vesicular 
carrier-An overview. Int J Pharm Sci Res. 2015; 6(10): 4129-4136.  

33.	 Laïb S, Routh AF. Fabrication of colloidosomes at low temperature 
for the encapsulation of thermally sensitive compounds. J Colloid 
Interface Sci. 2008; 317(1): 121-129. 

16.	 Zhao YZ, Lu CT, Zhang Y, Xiao J, Zhao YP, Tian JL, et al. Selection of 
high efficient transdermal lipid vesicle for curcumin skin delivery. Int 
J Pharm. 2013; 454(1): 302-309. 

17.	 Esposito E, Menegatti E, Cortesi R. Ethosomes and liposomes as 
topical vehicles for azelaic acid: A preformulation study. J Cosmet Sci. 
2004; 26(5): 270-271. 

18.	 Saraf S, Rathi R, Kaur CD, Saraf S. Colloidosomes an advanced 
vesicular system in drug delivery. Asian J Sci Res. 2011; 4(1): 1-5. 

19.	 Allen L, Ansel HC. Ansel’s pharmaceutical dosage forms and drug 
delivery systems. Lippincott Williams and Wilkins. 2013: 298-315.  

20.	 Jain S, Umamaheswari RB, Bhadra D, Tripathi P, Jain P, Jain NK. 
Ultradeformable liposomes: A recent tool for effective transdermal 
drug delivery. Indian J Pharm Sci. 2003; 65(3): 223-231. 

21.	 Touitou E, Godin B, Weiss C. Enhanced delivery of drugs into and 
across the skin by ethosomal carriers. Drug Dev Res. 2000; 50(3‐4): 
406-415.  

22.	 Zouboulis CC, Katsambas AD, Kligman AM. Pathogenesis and 
treatment of acne and rosacea. Springer. 2014: 213-221.

23.	 Antoniou C, Dessinioti C, Stratigos AJ, Katsambas AD. Clinical 
and therapeutic approach to childhood acne: An update. Pediatr 
Dermatol. 2009; 26(4): 373-380. 

24.	 Zouboulis CC. Acne as a chronic systemic disease. Clin Dermatol. 
2014; 32(3): 389-396. 

25.	 Chen W, Obermayer‐Pietsch B, Hong JB, Melnik BC, Yamasaki O, 
Dessinioti C, et al. Acne‐associated syndromes: Models for better 
understanding of acne pathogenesis. J Eur Acad Dermatol Venereol. 
2011; 25(6): 637-646. 

https://medicaljournalssweden.se/actadv/article/view/7517
https://medicaljournalssweden.se/actadv/article/view/7517
https://www.sciencedirect.com/science/article/abs/pii/S0190962203015639
https://www.sciencedirect.com/science/article/abs/pii/S0190962203015639
https://www.sciencedirect.com/science/article/abs/pii/S0190962206023462
https://onlinelibrary.wiley.com/doi/10.1111/j.1468-3083.2011.04374.x
https://lirias.kuleuven.be/1406951?limo=0
https://ijpsr.com/bft-article/ethosomes-unique-elastic-vesicular-carrier-an-overview/
https://ijpsr.com/bft-article/ethosomes-unique-elastic-vesicular-carrier-an-overview/
https://www.sciencedirect.com/science/article/abs/pii/S0021979707013306
https://www.sciencedirect.com/science/article/abs/pii/S0021979707013306
https://www.sciencedirect.com/science/article/abs/pii/S0378517313005619
https://www.sciencedirect.com/science/article/abs/pii/S0378517313005619
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1467-2494.2004.00233_2.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1467-2494.2004.00233_2.x
https://onlinelibrary.wiley.com/doi/abs/10.1002/1098-2299(200007/08)50:3/4%3C406::AID-DDR23%3E3.0.CO;2-M
https://onlinelibrary.wiley.com/doi/abs/10.1002/1098-2299(200007/08)50:3/4%3C406::AID-DDR23%3E3.0.CO;2-M
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1525-1470.2009.00932.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1525-1470.2009.00932.x
https://www.sciencedirect.com/science/article/abs/pii/S0738081X13002964
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1468-3083.2010.03937.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1468-3083.2010.03937.x

