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ABSTRACT: Cosmeceuticals represent an innovative product 

category positioned between cosmetics and pharmaceuticals, aimed 

at improving both skin health and its aesthetic qualities. As an ever-

growing sector within the skincare industry, cosmeceuticals are 

crafted using a wide range of ingredients, which we will delve into 

in this article by categorizing them into primary groups. Given the 

increasing interest among consumers in these products and the strong 

marketing claims made by manufacturers, physicians must become 

acquainted with these agents, and comprehend their benefits, 

limitations, and potential adverse effects. 

 

Introduction: In today's society, the pursuit of 

youthful and healthy-looking skin has become a 

paramount concern for many. With an ageing yet 

increasingly affluent population, there's a 

growing demand for high-end anti-ageing 

products. The skincare industry has responded by 

introducing a unique category of products called 

"cosmeceuticals." These products sit at the 

intersection of cosmetics and pharmaceuticals, 

offering formulations enriched with biologically 

active ingredients designed to enhance both the 

health and beauty of the skin. This comprehensive 

article explores the world of cosmeceuticals, 

diving deep into their various components, 

potential benefits, and the importance of informed 

decision-making for both patients and 

physicians.1-6 

1.1 The Convergence of Cosmetics and 

Pharmaceuticals: The term "cosmeceuticals" is 

a portmanteau of "cosmetics" and 

"pharmaceuticals," reflecting the dual nature of 

these products. Cosmeceuticals bridge the gap 

between traditional cosmetics, which primarily 

focus on enhancing external aesthetics, and 

pharmaceuticals, which treat medical conditions. 

Unlike pharmaceuticals, cosmeceuticals are not 

intended to diagnose or treat diseases. Instead, 

they are formulated to provide visible and 

tangible benefits to the skin, promoting overall 

skin health and appearance.7 

 

1.2 The Rise of Cosmeceuticals: Society's 

evolving demographics, marked by an ageing 

population and increased affluence, have created 
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a confluence of factors driving the demand for 

high-quality anti-ageing products. This surge in 

demand has prompted the skincare industry to 

innovate, moving beyond traditional cosmetics 

that merely provide temporary aesthetic 

enhancements. Cosmetic companies have 

embraced the biomedical revolution, 

incorporating biologically active ingredients into 

their products to enhance skin function and 

appearance. Cosmeceuticals occupy a unique 

position in the market because they are not 

intended to treat diseased skin. Consequently, 

they have avoided pharmaceutical regulation and 

scrutiny. This distinctive status allows 

cosmeceuticals to blur the boundaries between 

cosmetics and pharmaceuticals, transforming the 

skincare landscape and challenging conventional 

categories. They bridge the gap between 

physicians and aestheticians, while patients 

transition into consumers seeking both aesthetic 

and therapeutic benefits.8,9 

 

1.3 The Physician's Role: Navigating the ever-

expanding range of cosmeceutical products 

available in the market can be overwhelming for 

patients. Often, they turn to their physicians for 

guidance in selecting the most suitable products. 

Physicians who are well-versed in cosmeceuticals 

play a crucial role in educating patients about the 

realistic, evidence-based outcomes and potential 

side effects associated with these products. 

Informed decision-making is essential to ensure 

that patients select products aligned with their 

skincare goals and skin type while minimizing 

any potential adverse effects.10 

1.4 Key Characteristics of Cosmeceuticals: At 

the heart of cosmeceuticals lies a potent array of 

biologically active ingredients. These ingredients 

are carefully selected for their ability to interact 

with the skin at a cellular level, addressing 

specific concerns such as ageing, pigmentation, 

and hydration. Cosmeceuticals are developed 

through rigorous scientific research and 

formulation. Manufacturers leverage scientific 

knowledge to create products that are not only 

effective but also safe for use on the skin. 

The efficacy of cosmeceutical products is 

supported by scientific evidence. Clinical trials 

and studies validate the claims made by these 

products, ensuring that consumers can trust in 

their benefits. Cosmeceuticals are designed to 

target specific skin issues. Whether it's reducing 

fine lines and wrinkles, improving skin texture, or 

addressing hyperpigmentation, these products 

offer tailored solutions for various skincare 

concerns.7 

 

2. Key Cosmeceutical Ingredients: 

2.1 Vitamins: Cosmeceuticals prominently 

feature vitamins as key ingredients.  

Retinoids (Vitamin A Derivatives): Known for 

their ability to stimulate collagen production and 

reduce wrinkles, retinoids are a cornerstone of 

many anti-ageing cosmeceuticals. 

• Mechanism of Action: Retinoids, including 

tretinoin, adapalene, and tazarotene, are 

potent compounds that bind to specific 

receptors in skin cells. They stimulate cell 

turnover, promote the production of collagen, 

and inhibit the breakdown of collagen by 

suppressing metalloproteinases. 

• Benefits: Retinoids are renowned for their 

anti-aging properties. They reduce fine lines 

and wrinkles, improve skin texture, and 

enhance skin firmness. Additionally, they can 

treat acne and manage hyperpigmentation by 

promoting even skin tone.11-13 

 

2.1.1 Antioxidants (Vitamins C and E):  protect 

the skin from free radical damage and help 

prevent premature ageing caused by 

environmental factors like UV radiation. Vitamin 

E acts as an antioxidant, protecting the skin from 

UV damage. 

• Mechanism of Action: Antioxidants 

neutralize free radicals, which are highly 

reactive molecules generated by UV 

radiation and environmental pollutants. 

Vitamin C (ascorbic acid) and Vitamin E 
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(tocopherol) act as powerful antioxidants, 

protecting skin cells from oxidative damage. 

• Benefits: Antioxidants prevent premature 

ageing by reducing oxidative stress on the 

skin. They help diminish the appearance of 

fine lines, improve skin hydration, and 

enhance the skin's natural defence against 

UV-induced damage.14,15 

2.1.2 Niacinamide: Vitamin B3, also known as 

niacinamide, enhances the skin barrier, reduces 

hyperpigmentation, and improves skin texture. 

Vitamin C, or ascorbic acid, offers anti-

inflammatory and antioxidant properties, 

contributing to improved skin texture and 

protection. 

• Mechanism of Action: Niacinamide is a 

form of Vitamin B3 with multiple functions 

in the skin. It enhances the skin barrier, 

reduces water loss, and inhibits melanin 

transfer from melanocytes to keratinocytes, 

leading to improved skin tone. 

• Benefits: Niacinamide is a versatile 

cosmeceutical ingredient. It helps manage 

conditions like rosacea, reduces redness, and 

improves the overall texture and appearance 

of the skin. It is well-tolerated and suitable 

for various skin types.16 

2.2 Hydroxy Acids:  Hydroxy acids, including 

alpha-hydroxy acids (AHAs), beta-hydroxy acids 

(BHAs), polyhydroxy acids, and bionic acids, 

deliver unprecedented cosmetic benefits. Glycolic 

acid, a well-known alpha-hydroxy acid, has 

proven anti-ageing benefits, improving 

hyperpigmentation and acne-prone skin. These 

acids work by removing or decreasing 

hyperkeratinized skin and promoting epidermal 

restoration, making them effective for dry skin, 

verrucous growths, and ichthyosis. Furthermore, 

hydroxy acids stimulate dermal thickening by 

enhancing the synthesis of glycosaminoglycans, 

collagen, and elastic fibres, thereby reducing 

wrinkles and fine lines. Polyhydroxy acids and 

bionic acids offer the same benefits as alpha and 

beta-hydroxy acids but with reduced irritation and 

burning, making them ideal for sensitive skin. 

Gluconolactone, a polyhydroxy acid, is known for 

its ability to protect against UV radiation by 

trapping free radicals. 

• Mechanism of Action: AHAs, such as 

glycolic and lactic acid, and BHAs, like 

salicylic acid, exfoliate the skin's surface by 

loosening the bonds between dead skin cells. 

AHAs also stimulate collagen production and 

improve moisture retention. 

• Benefits: These acids are exceptional 

exfoliants, promoting smoother and brighter 

skin. They reduce the appearance of fine 

lines, fade hyperpigmentation, and help 

manage acne by unclogging pores.17 

2.3 Peptides: Peptides play a pivotal role in 

cosmeceuticals, with the hypothesis that peptide 

fragments of collagen and elastin act as positive 

feedback signals for their continued synthesis. 

Several peptides, including pal-KTTKS 

(Matrixyl), Ac-EEMQRR (Argireline), and Cu-

GHK, have garnered attention. Pal-KTTKS, a 

fragment of dermal collagen, stimulates collagen 

synthesis, reducing wrinkles with minimal skin 

irritation. Cu-GHK, another collagen-derived 

peptide, utilizes copper as a necessary cofactor for 

collagen synthesis. While peptides like Ac-

EEMQRR mimic botulinum toxin by inducing 

muscle relaxation, a study comparing 

nonprescription products containing peptides to 

botulinum toxin injections found that injections 

provided significantly greater efficacy and patient 

satisfaction in treating glabellar frown lines. 

• Mechanism of Action: Peptides are short 

chains of amino acids that serve as building 

blocks for proteins like collagen and elastin. 

When applied topically, peptides can signal 

the skin to produce more collagen, resulting 

in improved skin structure and reduced 

wrinkles. 

• Benefits: Peptides are key players in anti-

ageing cosmeceuticals. They enhance skin 

elasticity, reduce fine lines, and improve 
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overall skin texture, leading to a more 

youthful appearance.18 

2.4 Growth Factors: Growth factors, acting as 

regulatory proteins that mediate signalling 

pathways, play a pivotal role in wound healing. 

Kinetin, also known as N-6 furfuryl adenine, is a 

plant growth factor that has demonstrated the 

potential to delay skin ageing, protect against 

oxidative damage, and improve skin texture. 

Kinetin acts as both an inhibitor of free radical 

formation and a scavenger of reactive oxygen 

species. Clinical studies have suggested that 

topical kinetin can improve skin texture, decrease 

hyperpigmentation, and reduce transepidermal 

water loss. 

• Mechanism of Action: Growth factors are 

signalling proteins that regulate various 

cellular processes, including cell growth and 

repair. Applied topically, they stimulate cell 

turnover, collagen synthesis, and tissue 

repair. 

• Benefits: Growth factors play a crucial role 

in wound healing and skin rejuvenation, 

helping to improve skin texture and 

appearance.19 

2.5 Botanical Extracts: Botanical ingredients 

derived from plant sources constitute a growing 

niche in the cosmetic market. A diverse array of 

botanical products exists, with numerous claims 

regarding their dermatologic benefits. However, 

substantiating these claims and assessing the 

safety and efficacy of these ingredients remains a 

challenge. Among botanical substances, Ginkgo 

biloba, silymarin, ginseng, soy, and green tea 

have demonstrated the capacity to promote skin 

health and appearance. Ginkgo biloba, added to 

moisturizers for its anti-inflammatory and 

antioxidant properties, stimulates fibroblast 

proliferation and collagen synthesis in vitro. 

Silymarin, derived from the milk thistle plant 

Silybum marianum, exhibits potent antioxidant 

activity and has shown promise in neutralizing the 

toxic effects of chemicals and UVB radiation on 

the skin.  

Ginseng, when applied topically, appears to 

reverse the manifestations of reduced hyaluronan 

levels associated with ageing, and it may inhibit 

melanogenesis in melanoma cells, suggesting a 

potential role as a depigmentation or whitening 

agent. Soy and its isoflavones, with their 

antioxidant effects and estrogen-like action, are 

thought to slow skin thinning and collagen loss 

post-menopause, while also possessing 

depigmenting properties and the ability to reverse 

UV-induced hyperpigmentation. Green tea 

polyphenols are marketed for their antioxidant 

and anti-inflammatory properties, which include 

limiting UV-induced lipid peroxidation. 

Additionally, green tea polyphenols inhibit 

collagenase activity and enhance collagen 

biosynthesis in human fibroblasts. 

• Mechanism of Action: Botanical extracts 

are derived from plants and contain a variety 

of bioactive compounds. These extracts can 

have antioxidant, anti-inflammatory, and 

skin-soothing properties. 

• Benefits: Natural extracts from plants like 

green tea, ginseng, and soy offer antioxidant 

and anti-inflammatory properties, 

contributing to overall skin health.20-24 

2.6 Hyaluronic Acid: Hyaluronic acid is a 

common ingredient in cosmeceutical products 

due to its remarkable ability to hydrate and plump 

the skin. It is a natural substance found in the body 

that can hold up to 1,000 times its weight in water, 

making it highly effective at moisturizing and 

smoothing the skin's surface. When applied 

topically, hyaluronic acid helps reduce the 

appearance of fine lines and wrinkles by restoring 

moisture and promoting a more youthful 

complexion. It also supports collagen production, 

which can enhance skin elasticity and firmness. 

Overall, hyaluronic acid is a key player in many 

cosmeceutical formulations for achieving 

smoother, more hydrated, and youthful-looking 

skin. 

• Mechanism of Action: Hyaluronic acid is a 

naturally occurring molecule in the skin that 

can hold up to 1,000 times its weight in water. 
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When applied topically, it acts as a powerful 

humectant, drawing moisture to the skin and 

helping to maintain hydration. 

• Benefits: Hyaluronic acid is prized for its 

ability to plump and hydrate the skin, 

reducing the appearance of fine lines and 

wrinkles. It contributes to a smoother, more 

youthful complexion.25 

2.7 Moisturizers: Moisturizers play a vital role in 

maintaining skin health. The skin's outermost 

layer, called the stratum corneum, features a 

barrier composed of lamellar bilayers rich in 

cholesterol, free fatty acids, and ceramides. 

Formulations that include lipids similar to those 

found in the skin have been suggested to support 

natural processes in keratinocytes, potentially 

normalizing damaged skin. Prolonged exposure 

of the skin to water can lead to the removal of 

cytokines, which are inflammatory molecules 

responsible for oedema, vasodilation, and 

inflammation. In specific conditions, water alone 

may impact both the structure and function of the 

skin. Conversely, moisturizers, by enhancing skin 

hydration and softening the stratum corneum, can 

be classified as cosmeceuticals.26 

2.8 Probiotics: Probiotics, a relatively recent 

addition to skincare ingredients, are finding 

applications in various topical products. They 

harness Lactobacillus cultures to create molecules 

that aid in repairing the skin barrier, particularly 

after procedures like laser treatments or chemical 

peels. Clinique Medical, an Estee Lauder product 

line, employs a comprehensive skincare regimen, 

including gentle cleansers, sun protection, 

moisturizers, and a soothing balm, tailored for 

patients undergoing skin treatments. A study on 

this regimen revealed significant benefits, such as 

a 28% reduction in skin redness and a 55% 

improvement in skin radiance following 

treatments involving trichloroacetic acid (TCA), 

suggesting promising potential for enhancing 

outcomes in common procedures performed by 

facial plastic surgeons, plastic surgeons, and 

dermatologists.27 

3. Challenges in Cosmeceutical Research: 

Despite the promises of improved skin health and 

appearance, significant controversy surrounds the 

"active ingredients" found in cosmeceutical 

products. Questions persist regarding the 

mechanisms of action, formulation, optimal 

concentration, and the ability of these ingredients 

to penetrate and be retained by the skin. While 

some in vitro studies have shown protective and 

repairing effects on ageing skin, there is limited 

translation of these findings into clinical or 

histologic results. This underscores the need for 

further research and validation to substantiate the 

claims made by cosmeceutical products. 

 

4. Conclusion: Cosmeceuticals represent a 

harmonious fusion of beauty and science, offering 

consumers effective and evidence-based solutions 

for various skin concerns. With their biologically 

active ingredients, scientific formulation, and 

targeted benefits, these products have redefined 

the skincare landscape. As cosmeceuticals 

continue to evolve and expand, they hold the 

promise of providing individuals with the means 

to achieve healthier, more radiant skin, enhancing 

both their confidence and overall well-being. This 

fusion of beauty and science is transforming the 

way we approach skincare in the modern world. 
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