
The Research of Medical Science Review  
ISSN: 3007-1208 & 3007-1216  Volume 3, Issue 5, 2025 
 

https:thermsr.com                                          | Shad et al., 2025 | Page 936 

 

LIPOSOMES IN COSMETIC SCIENCE: A COMPREHENSIVE REVIEW OF 
APPLICATIONS AND BENEFITS 

 
Zufi Shad*1, Iqra Haider2, Uroosa Maqbool3, Amreen Saleem4, Sidra Siddiqui5 

 

*1,2,3,4,5Department of Pharmaceutics, Faculty of Pharmacy, Hamdard University, Madinat al-Hikmah, Hakim 
Mohammed Said Road, Karachi, Pakistan 

 
*1zufi.shad@hamdard.edu.pk 

 

*1https://orcid.org/0000-0002-6261-8055 
 

DOI: https://doi.org/10.5281/zenodo.15525783 
 
 Abstract 

Targeted drug delivery in cosmetics and dermatology aims to maximize the efficacy 
and localization of active ingredients while overcoming the skin's natural barrier, 
particularly the stratum corneum. Lipid-based carriers such as liposomes offer a 
biocompatible, non-toxic, and effective strategy for enhancing dermal and 
transdermal delivery. Liposomes encapsulate both hydrophilic and lipophilic 
substances, facilitating controlled release, reduced systemic absorption, and 
improved skin hydration, protection, and repair. Various specialized liposomal 
systems—including transferosomes, niosomes, novasomes, marinosomes, 
ultrasomes, photosomes, ethosomes, phytosomes, yeast-based liposomes, 
sphingosomes, glycerosomes, oleosomes, catezomes, and invasomes—have been 
developed to address specific delivery challenges and skin concerns such as acne, 
dryness, UV damage, inflammation, and aging. These systems leverage diverse 
compositions and mechanisms to improve skin penetration, stability, 
bioavailability, and therapeutic outcomes. The continued evolution of liposomal 
technologies supports the development of advanced cosmeceuticals with enhanced 
performance, safety, and consumer acceptance. 
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INTRODUCTION
Targeted drug delivery implies selective and effective 
localization of pharmacology 
At the same time, it implies maximizing access and ef
ficacy to the active ingredient, the non-
targeted region, which is the given target of therapeut
ic concentrations  (1). The skin, though easily 
accessible, acts as a barrier to molecule penetration, 
limiting drug and cosmetic delivery. Cosmeceuticals—
cosmetic products with bioactive ingredients—are 
more effective when they reach deeper skin layers. (2). 
Modern skincare must deliver active ingredients 
effectively, but the stratum corneum—a tightly packed 
barrier—limits penetration. Chemical enhancers can 

increase lipid fluidity to improve substance delivery 
through the skin.(3, 4)  The stratum corneum offers 
the greatest resistance to penetration and is the rate-
limiting step for percutaneous absorption(5) The 
stratum corneum's corneocytes are encased in dense, 
lamellar lipid crystals and cross-linked proteins, 
limiting drug uptake into cells. Consequently, most 
active ingredients diffuse through the lipid lamellae in 
the intercellular spaces.(6) For successful Dermal or 
Transdermal Release requires reversible crossing of 
the skin barrier. so many strategies overcome the 
barrier function of the stratum corneum, improved 
transport of active ingredients to the skin  (7, 8).  
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Lipid-based carriers are vital for targeted drug delivery 
due to their biocompatibility, low toxicity, and ability 
to solubilize active ingredients. They are especially 
effective for topical use, offering safe, non-irritating, 
and controlled release and can be used as a 
penetration enhancer for encapsulated drugs excellent 
occlusion and hydration properties. (9) 
 
LIPOSOMES 
Liposomes are spherical vesicles with bilayer 
membranes that encapsulate hydrophilic drugs in 
their core and lipophilic substances within the bilayer. 

Their versatile structure makes them widely used in 
cosmetics for effective ingredient delivery. (10-12) 
These properties are used as solubilizers for sparingly 
soluble substances, dispersants, sustained release 
systems, the most obvious are encapsulated 
substances, stabilizers, preservatives, 
microencapsulation systems and microreactor delivery 
systems. It is non-toxic because it can be made entirely 
from naturally occurring substances, biodegradable 
and non-immunogenic (13-15) Fig. 1 
 

 
Fig. 1 Structure and Functional Components of a Liposome 

 
Beneficial aspects of liposome 
The major benefit of topical liposomes in 
dermatology are: 
❖ to reduce serious side effects and incompatibilities 
that may arise from its drug localizing characteristics 
and thus avoiding systemic absorption 
❖ to increase drug accumulation at the skin due to 
the mimic epidermis composition, which enables 
liposome substantivity with biological membranes 
❖ nontoxic and biodegradable characteristics of 
liposomes  
❖ easy to scale up for manufacturing (16) 

❖ to encapsulate both water- and lipid-soluble active 
components (17) 
❖ washing out may be delayed, which provides water 
resistant character(18)  
❖  to moisturize and restore action of the constitutive 
skin lipids membranes 
❖ to localize drug depots in the skin, resulting in 
sustained release of dramatically active compounds, so 
improving the therapeutic index of the drug at target 
site while reducing the toxicity profile to its minimum. 
(19) Besides its unique beneficials, liposomes show 
some disadvantages such as low stability, low 
encapsulation efficiency, high cost of manufacturing, 
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degradation by hydrolysis or oxidation, 
sedimentation, aggregation or fusion of liposomes 
during storage (20, 21)   
 
Application of liposome as drug carrier in cosmetics 
Skin inflammation 
Liposomal cosmeceuticals enhance acne treatment by 
improving skin delivery, reducing side effects, and 
targeting bacteria like Propionibacterium acnes in 
sebum-rich follicles.(22). Liposomal formulations 
enhance the delivery and antibacterial effectiveness of 
lauric acid against Propionibacterium acnes, 
overcoming solubility issues and reducing irritation. 
Similarly, liposomal salicylic acid offers controlled 
release, lowering irritation and dosing frequency in 
acne treatment.(23)  
Skin dryness 
Hydration effects are of great interest to 
dermatologists, as skin hydration is considered a 
marker of health, just as dry skin is a sign of 
dysfunction. The penetration of active ingredients 
into human skin is highly dependent on skin moisture 
and can be affected by occlusive compound (24). The 
moisture content of skin is 10-20%.(25) Deficiencies 
in essential fatty acids, cholesterol, and ceramides lead 
to increased trans epidermal water transport (i.e., 
xerosis) in addition to skin dryness. (25)The use of 
occlusive agents prevents water from evaporating from 
the skin into the atmosphere, and water is retained in 
the skin.(26) Moisturizing products makeup, one of 
the largest and most important categories of skin care 
products. The function of humectants is to keep the 
stratum corneum hydrated. Dry skin loses its 
elasticity, becomes hard and brittle, and the skin 
becomes rough and scaly.(27)  Many topical 
formulations of have an undesirable aesthetic 
appearance (such as petrolatum), increasing the need 
for new occlusive agent(28)liposomes show occlusive 
properties and can retain and increase the skin 
humidity and consequently restore the barrier 
functions of the skin. (29)Liposome formulations 
with higher egg phospholipid content enhance skin 
hydration and barrier function due to their superior 
occlusive effects.(30)  
 
 
 
 

Protection from UV radiation 
UV rays can cause many things, acute and chronic 
effects on the skin. Erythema is acute 
response of human skin to ultraviolet radiation. Long-
term exposure of the skin to UV light causes 
photoaging and photo carcinogenesis, 
immunosuppression and mutations. (31) Studies 
show that over 90% of the epidermis is squamous cell 
carcinoma and 50% or more of basal cells. 
Carcinomas exhibit UV-induced mutations. (32) 
About the harmful effects of UV rays on the skin 
interest in light stabilizers such as sunscreen (33) 
Multilamellar liposomes enhance UV protection and 
SPF of octyl methoxycinnamate by improving skin 
retention and reducing deep layer penetration 
compared to conventional formulations. (34) 
 
Free radical scavenger 
Skin aging is driven by genetic, environmental, and 
hormonal factors, with free radicals from UV 
exposure, smoking, and alcohol playing a key role in 
extrinsic aging. (35) Antioxidants reduce free radical 
damage by scavenging them, thereby preventing 
destruction at the cellular level. (36) Liposomes 
enhance the skin penetration and stability of sodium 
ascorbyl phosphate, making them more effective than 
aqueous formulations for topical antioxidant delivery. 
(37). 
 
Skin disorders 
Neurodermatitis is a chronic relapsing inflammatory 
dermatitis. Non-communicable and pruritic skin 
diseases (38) Liposomal encapsulation of 
betamethasone dipropionate enhances its anti-
inflammatory effects in atopic dermatitis, reducing 
erythema and scaling with fewer side effects, 
potentially improving the risk/benefit ratio over 
traditional gels. (39) Dipotassium glycyrrhizinate-
loaded deformable liposomes enhance skin delivery 
and offer a stable, low-irritation option for treating 
dermatitis, opening new possibilities for advanced 
topical therapies.(40) Liposomal hydrogels of adenosyl 
cobalamin significantly enhance skin permeability 
and show protective effects, suggesting potential for 
treating inflammation and symptoms of atopic 
dermatitis. (41) Table 1 
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Table 1 Liposome-Mediated Delivery for Targeted Skin Treatment 

 
COSMETIC LIPOSOMAL TYPES 
Cosmetic liposome may be divided into different 
types according to the composition and indication. 
Fig. 3 We can use any one type depending on the 
formulation of cosmetic product. These types are: 
Table 2 
 
Transferosome 
Transferosomes are highly deformable, highly reactive 
and efficient liposomes. Currently for direct 
transdermal drug delivery. Regarding due to its small 
size (300-200 nm), it can easily penetrate the skin and 
pass through the stratum corneum of the skin. By 
using intracellular or transcellular pathways with the 
help of, it has two elongated elastic layers on its 
surface. Liposomes composed of phospholipids 
containing cholesterol Sodium cholate (Cholic acid 
salts)  (11) 
 
Niosome 
Niosome are small vesicles composed of nonionic 
surfactants from alkyl or dialkyl polyglycerols ether  

 
class. In cosmetics and skin care, the use of niosome 
is very useful as they can bring about improvements. 
Increase product efficacy and penetration, increase 
bioavailability of poorly absorbed ingredients and 
increases the drug (11, 42, 43)  
 
Novasomes 
Novasomes are 0.1–1.0-micron non phospholipid 
oligolamellar lipid vesicles and represent a great 
diversity. A liposome or modified noisome 
synthesized by binding polyoxymethylene fatty acid 
monoester, cholesterol and free fatty acid in a ratio of 
74:22:4. By imparting adhesion to skin and hair, it 
provides further superiority for use in cosmetics. This 
allows for sustained release and efficacy and texture of 
these cosmetics (44) 
 
Marinosomes 
These types are made from marine lipids extract 
containing a lot of eicosatetraenoic acid 
Docosahexaenoic acid, an omega-3 polyunsaturated 
fatty acid. It is metabolized by epidermal enzymes in 

Application 
Area 

Condition/Concern Active Ingredient(s) Liposome Benefit Reference(s) 

Acne Treatment Skin inflammation (Acne) 
Benzoyl peroxide, 
Lauric acid, Salicylic 
acid 

Enhances skin drug delivery and 
retention, boosts antibacterial efficacy, 
allows controlled release, and reduces 
irritation and systemic absorption. 

(22, 23) 

Skin Hydration Skin dryness 
(Empty liposomes), Egg 
phospholipids 

Occlusive, boosts skin moisture, 
restores barrier, and offers superior 
hydration vs. reference products. 

(22, 24-30) 

UV Protection 
Protection from UV 
radiation 

Octyl 
methoxycinnamate, 
SAP (Sodium Ascorbyl 
Phosphate) 

Smaller particles enhance SPF, 
retention, penetration, and UV 
blocking, depending on lipid makeup. 

(31-33) 

Free Radical 
Scavenging 

Skin aging 
SAP (Sodium Ascorbyl 
Phosphate) 

Facilitates penetration of antioxidants 
through the stratum corneum. 

(34-36) 

Skin Disorders Neurodermatitis 
Betamethasone 
dipropionate (BDP) 

May increase anti-inflammatory effects 
while potentially reducing anti-
proliferative effects (linked to 
atrophy). 

(37, 38) 

Skin Disorders Atopic Dermatitis 

Dipotassium 
glycyrrhizinate, 
Adenosyl cobalamin 
(Vitamin B12 
derivative) 

Dipotassium glycyrrhizinate enhances 
skin permeability, while adenosyl 
cobalamin provides protective effects 
against inflammation and dermatitis 
symptoms. 

(39, 40) 
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the skin and converted into anti-inflammatory and 
anti-proliferative metabolites that aid in many 
healings. Skin inflammation problem, toxicity test 
indicates that this category of liposomes is safe for skin 
and skin eye (43, 45) 
 
Ultrasomes 
Ultrasomes are a unique category of liposomes formed 
by entrapment of endonucleases extracted from 
Micrococcus luteus. Helps detect and speed UV skin 
damage up to 4 treatments. Ultrasomes also contain 
DNA and it suppresses the expression of several 
cytokines, including tumor necrosis factor-alpha and 
interleukins 1, 6, and 8, reducing the risk of skin 
cancer  (46) 
 
Photosome 
Photosomes work by triggering photodegradation. An 
enzyme derived from the sea plant anacystinidurans. 
They are widely used in sunscreens to prevent light 
from damaging the DNA of cells, prevent immune 
system suppression, and reduce the risk of developing 
cancer. (46) 
 
Ethosomes 
Ethosomes, distinguished by high ethanol content, 
disrupt skin lipid layers to enhance cosmetic delivery 
more effectively than traditional liposomes.(47) An 
oxygen delivery system using liposomal vesicles with a 
perfluorocarbon core effectively transports oxygen to 
the skin by encapsulating hydrophobic oxygen 
gases.(47) 
 
Phytosomes 
They are advanced herbal supplements Liposomes 
prepared by mixing phospholipids and phospholipids 
plant extracts such as flavonoids, glycosides and 
terpenoids. Phytosomes improve the absorption of 
plant ingredients into the skin and are widely used in 
cosmetics. High lipid profile and improved skin 
penetration.(48) The phytosome delivery system uses 
a dual-layer phospholipid membrane to enhance the 
solubility, permeability, and stability of both polar and 
nonpolar compounds.(49) 
 
 
 

Yeast-based liposomes 
Liposomal vitamin C derived from yeast cells 
enhances skin oxygenation, repair, and fibroblast 
activation, significantly improving absorption and 
skin texture.(30) 
 
Sphingosome  
Sphingosomes, composed of skin-compatible 
ceramides, restore hydration and barrier function 
while enhancing topical and transdermal delivery in 
cosmetics.(50) 
 
Glycerosome 
Glycerosomes, enhanced with glycerin, deliver potent 
cosmetic actives and antioxidants to the skin, 
promoting healing and defense, with future use in 
antioxidant creams. (51) Glycerosomes, sized 80–
110 nm with high glycerol content, offer enhanced 
skin penetration, safety, efficacy, and user-friendly 
topical drug delivery..(52) 
 
Oleosomes 
Oleosomes, natural oil-rich liposomes from plants, 
offer stable antioxidant delivery in skincare and food, 
with lubrication properties influencing texture, feel, 
and consumer acceptance.(53) 
 
Catezome 
Catezomes are cationic, non-phospholipid vesicles 
ideal for delivering diverse cosmeceuticals to hair and 
skin, especially when controlled or enhanced 
penetration is needed.. (30) Catezomes, with a 
cationic charge and tunable release, effectively deliver 
hydrophilic and hydrophobic actives like fragrances 
and sunscreens to the skin's surface.(54) 
 
Invasomes 
Compared to other traditional vesicles, invasomes are 
novel vesicular systems that significantly enhance the 
transdermal penetration of active drug molecules. 
Phospholipids, ethanol, and terpene, or a 
combination of terpenes, make up the structures of 
these vesicles. These elements had good penetration 
qualities and functioned as an appropriate 
transdermal penetrator.(55)  Fig. 2. 
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Fig. 2 Advantage of lipid-based nanoparticles 

 

 
Fig. 3 Cosmetic Liposomal Types 
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TABLE 2 SPECIALIZED LIPOSOME SYSTEMS FOR ADVANCED COSMETIC APPLICATION 

Liposome Type Composition Size Range 
(approx.) 

Key Features Cosmetic Applications 

Transferosome Phospholipids, 
cholesterol, sodium 
cholate (cholic acid salts) 

200-300 nm Highly deformable, reactive, 
efficient for transdermal 
delivery, easily penetrates the 
stratum corneum via 
intracellular/transcellular 
pathways. 

Direct transdermal 
drug delivery. 

Niosome Nonionic surfactants 
(alkyl or dialkyl 
polyglycerol ethers) 

Small vesicles Increases product efficacy and 
penetration, enhances 
bioavailability of poorly 
absorbed ingredients. 

General cosmetic and 
skincare 
improvements, delivery 
of various active 
ingredients. 

Novasome Non-phospholipid 
oligolamellar lipid vesicles 
(polyoxymethylene fatty 
acid monoester, 
cholesterol, free fatty acid) 

0.1-1.0 micron Adhesion to skin and hair, 
sustained release, improved 
efficacy and texture. 

Enhancing cosmetic 
efficacy, providing 
sustained release of 
active ingredients, 
improving product 
texture. 

Marinosome Marine lipid extract 
(eicosatetraenoic acid, 
docosahexaenoic acid - 
omega-3 fatty acids) 

Not specified Metabolized by epidermal 
enzymes into anti-
inflammatory and anti-
proliferative metabolites, safe 
for skin and eye. 

Addressing skin 
inflammation. 

Ultrasome Liposomes entrapping 
endonucleases from 
Micrococcus luteus 

Not specified Detects and speeds up UV skin 
damage repair, contains DNA 
that suppresses pro-
inflammatory cytokines, 
reducing skin cancer risk. 

Sun damage repair, 
potential anti-
inflammatory and anti-
carcinogenic effects. 

Photosome Enzyme derived from the 
sea plant Anacystis 
nidulans 

Not specified Triggers photodegradation, 
used in sunscreens to prevent 
UV-induced DNA damage, 
immune suppression, and 
cancer risk. 

Sunscreens and sun 
protection products. 

Ethosome Phosphatidylcholine, 
water, high concentration 
(20-50%) of ethanol 

Soft, flexible Non-invasive carrier, 
penetrates deep into skin layers 
or the entire body by 
disrupting skin's lipid bilayer. 
Offers superior delivery 
volume and depth. 

Efficient delivery of 
cosmetics deep into the 
skin. Oxygen carrier 
vesicles 
(perfluorocarbon core) 
for skin oxygenation. 
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