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ABSTRACT

Introduction: Skin disorders such as acne, eczema, psoriasis, ulcers, and skin ageing have a major 
impact on global health and quality of life. With their anti-inflammatory and antioxidant qualities 
and fewer side effects than traditional medications, nutraceuticals have become promising 
therapeutic and preventive agents.

Methods: A comprehensive literature search (2020–2025) was conducted in PubMed, Scopus, 
and ScienceDirect using terms such as “nutraceuticals,” “skin disorders,” “phytochemicals,” and 
“dermatology.” Studies of vitamins, minerals, collagen peptides, probiotics, omega-3 fatty acids, 
and plant-based bioactives were reviewed for effectiveness and mechanisms of action.

Findings: Nutraceuticals demonstrated clinical efficacy in modulating inflammation, promoting 
collagen synthesis, improving hydration, and accelerating wound repair. Compounds such as 
curcumin, aloe vera, green tea polyphenols, and vitamin C showed notable dermo-protective 
effects.

Discussion: Research indicates that nutraceuticals can serve as effective adjunct therapies in 
dermatological care, promoting skin health through cellular defense and renewal.

Conclusions: The addition of nutraceuticals in dermatology could lead to better therapeutic 
results and decrease the use of chemicals.

Key words: Acne, antioxidants, dermatology, eczema, nutraceuticals, phytochemicals, psoriasis, 
skin health, wound healing
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INTRODUCTION

The term “nutraceutical” was introduced in 1989 by Dr. Stephen DeFelice. The word 
combines “nutrition” and “pharmaceutical.” Nutraceuticals are dietary products or 
bioactive food components that provide health benefits beyond basic nutrition. They offer 
preventive or therapeutic support for skin-related ailments. [1] In dermatology, interest 
in nutraceuticals is growing rapidly. The skin is the largest and most visible organ and is 
often affected by acne, photoaging, dryness, wrinkles, and poor wound healing. These 
conditions result from both internal and external factors. [2] Conventional medications, 
lotions, and creams are still useful for skin care. However, they often face challenges such 
as localized targeting, variable penetration, and side effects like irritation or allergic 
reactions. [3] These products can contain toxic chemicals such as parabens and sulfates, 
which disrupt hormones or strip natural oils. Frequent dosing causes rapid irritation and 
poor long-term tissue concentration. [4] As a result, researchers are exploring internal 
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strategies to promote skin health. [5] Folk remedies from 
various cultures hold beliefs that certain foods improve skin 
complexion or heal wounds faster. Modern nutraceutical 
science aims to validate these traditional concepts by 
identifying and testing beneficial components that promote 
skin health from within. [6] Many nutraceutical products claim 
to improve skin hydration and elasticity or reduce wrinkles. [7] 
This review discusses skin anatomy, various skin diseases, and 
nutraceutical approaches for skin disorders, including acne, 
eczema, psoriasis, ulcers, and wrinkles. It focuses on synthetic 
and plant-derived nutraceuticals, highlighting possible 
mechanisms of action, clinical efficacy, and future research 
directions in dermatological therapeutics.

SEARCH STRATEGY

The literature review was conducted by searching medical 
terms such as “Nutraceuticals”, “Skin health,” “Dermatology,” 
“Antioxidants,” “Vitamins and minerals,” “Plant derived 
compounds,” “Collagen peptides,” “Anti-aging,” “Skin 
disorders,” “Wound healing” in online databases including 
Scopus, Google Scholar, PubMed, and Elsevier. More than 
40 recent (2020–2025) research articles, review papers, 
magazines, and newspapers were reviewed. After full-text 
analysis, 27 articles were included: peer-reviewed clinical 
trial papers, preclinical research papers (in vitro/in vivo), 
observational studies, and systematic reviews proving the 
effectiveness, mechanisms, or safety of nutraceuticals for skin 
disorders were all included in the inclusion criteria. Among 

the selected literature, nine studies were clinical in nature, 
while eight were preclinical. While 13 were excluded due 
to non-English language, conference papers, newspapers, 
duplicates, editorials, and studies lacking primary data on 
the designated outcomes, and unauthorized or unreliable 
information.

SKIN ANATOMY

The skin is the most extensive organ in the human body, 
constituting approximately 1.5 to 2 m2 and comprising 
15% of the total body weight. As an essential physical and 
chemical barrier, it serves as the first line of defense against 
various external stressors, such as ultraviolet (UV) radiation, 
pathogenic microbes, chemical agents, temperature 
fluctuations, and excessive water loss. Anatomically, skin 
is composed of three main layers: the epidermis, dermis, 
and subcutaneous tissue. [7, 8] Understanding the intricate 
structure and function of the skin layers is essential for 
exploring how nutraceuticals can support skin health. The 
epidermis develops from the ectoderm and acts as a primary 
barrier against the environment. It consists of four layers: 
the stratum corneum, stratum lucidum, stratum granulosum, 
and stratum basale. Stratum corneum: It is the outermost 
layer made up of dead cells known as corneocytes, which 
are 10 to 30 µm thick, and prevents water loss. Stratum 
lucidum: Present only in thick skin, such as palms and soles, 
and it provides extra protection. Stratum granulosum: It has 
predominant keratinocytes, which produce keratin. Stratum 
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basale: The deepest layer that contains keratinocytes, 
melanocytes, and Langerhans cells. [8] The dermis is formed 
from the mesodermal layer and connective tissue, providing 
strength and elasticity. It contains sensory nerve endings, 
sweat glands, hair follicles, immune cells, blood vessels, and 
lymph vessels. The dermal matrix contains collagen fibers 
that retain water and provide the skin with tensile strength. 
However, reduced collagen production with age leads to 
wrinkles. [7] The hypodermis regulates body temperature and 
stores energy. [8] Nutraceutical interventions involve the use 
of dietary supplements such as vitamins, antioxidants, fatty 
acids, and bioactive compounds to support skin health. These 
nutrients help improve hydration, enhance collagen synthesis, 
protect against oxidative stress, and promote skin repair. 
Proper nutraceutical intake can contribute to maintaining skin 
integrity and slowing premature aging (Figure 1). [5]

NUTRACEUTICALS IN SKIN AILMENTS

Nutraceuticals play a significant role as adjuvants in the 
management, prevention, and treatment of skin diseases. The 
most widely available types are synthetic nutraceuticals, which 
are used to correct deficiencies, modulate immune responses, 
reduce inflammation, and support skin regeneration. [6, 10] 
In addition, plant-derived nutraceuticals are important due 
to their antioxidant, anti-inflammatory, antimicrobial, and 
immune-modulating properties. These may be added to 
standard treatments for conditions such as acne, atopic 
dermatitis, psoriasis, wound healing, and skin ageing. [9, 12] 
Several studies report that combining synthetic and plant-
derived nutraceuticals can enhance efficacy by simultaneously 
correcting deficiencies, reducing oxidative stress, modulating 
immune function, and improving skin barrier integrity. [6, 9] 

The strength of evidence varies considerably, as standard 
nutraceuticals, such as vitamins, minerals, and omega-3 
fatty acids, generally show stronger clinical evidence. In 
comparison, many plant-derived compounds show moderate 
or limited evidence, often influenced by extraction methods, 
dosage, and bioavailability.

SKIN AILMENTS AND THEIR NUTRACEUTICAL APPROACH

Acne Vulgaris

Acne vulgaris is a common inflammatory disease of the 
skin characterized by comedones, papules, pustules, and 
nodules, primarily in sebaceous gland-rich areas. The 
pathogenesis includes increased sebum production, follicular 
hyperkeratinization, Cutibacterium acnes colonization, 
and inflammation. Nutraceuticals have gained attention 
as potential aids in managing acne due to their ability to 
modulate these underlying mechanisms. Nutraceuticals target 
these via oral and topical routes. Synthetic nutraceuticals 
such as zinc, omega-3 fatty acids, and vitamin D have been 
reported to lessen sebum production, inhibit bacterial 
growth, and modulate inflammatory pathways. [6, 9] Oral 
zinc reduces dihydrotestosterone-induced sebum production 
by up to 30% and inhibits P. acnes via reduced chemotaxis, 
omega-3 fatty acids reduce cytokine-mediated inflammation 
by 40% to 50%, and vitamin D supports immune balance, 
decreasing lesion severity in deficient patients. Plant-
derived nutraceuticals such as green tea extract (Camellia 
sinensis; epigallocatechin-3-gallate [EGCG]), aloe vera (Aloe 
vera; aloin), turmeric (Curcuma longa; curcuminoids), and 
liquorice (Glycyrrhiza glabra; glabridin) exhibit antioxidant, 
anti-inflammatory, and antibacterial properties, targeting 

Figure 1: The structure of the skin (created in BioRender.com). [7]
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multiple pathogenic pathways of acne. [9, 10] Clinical trials 
show that the combined use reduces lesion counts by 25% to 
50% and erythema in mild-moderate acne. However, large-
scale controlled trials are still lacking. [6, 10]

Atopic Dermatitis (Eczema)

Atopic dermatitis (eczema) is a chronic inflammatory 
disorder with dry, itchy, and red skin due to impaired skin 
barrier function and immune dysregulation. Nutraceuticals 
play a significant role in managing eczema by modulating 
inflammation, restoring skin barrier integrity, and supporting 
immune balance. Vitamin D supplements improve disease 
severity by enhancing skin barrier function and regulating 
immune responses. [11] Omega-3 fatty acids show anti-
inflammatory properties that reduce itching and erythema. 
Lactobacillus probiotics regulate the gut–skin axis and 
suppress the production of inflammatory cytokines by 20-
30%. [10] Additionally, plant-derived nutraceuticals such 
as chamomile (Matricaria chamomilla; apigenin), evening 
primrose oil (Oenothera biennis; gamma-linolenic acid 
[GLA]), aloe vera, and turmeric calm irritated skin and 
support barrier repair. [13] However, clinical results are 
still inconsistent. More testing is needed to confirm their 
effectiveness in managing eczema. [10–12] Although 
nutraceuticals are not substitutes for topical therapies, 
combining these interventions can provide a complementary 
approach to reduce symptom severity, improve comfort, and 
potentially reduce flare frequency. Clinical studies show that 
sustained supplementation, especially with probiotics and 
vitamin D, yields the most reproducible therapeutic benefits 
in the management of atopic dermatitis. [11–13]

Psoriasis

Psoriasis is a chronic inflammatory disease characterized 
by red, scaly patches caused by rapid skin cell growth and 
an overactive immune response, which often affects the 
elbows, knees, and scalp and is often associated with itching, 
pain, and psychological distress. Nutraceuticals support 
the reduction of inflammation and improve skin health in 
psoriasis. Synthetic nutraceuticals such as oral omega-3 fatty 
acids, eicosapentaenoic acid (EPA), and docosahexaenoic 
acid (DHA) help reduce inflammatory mediators and improve 
skin barrier function. [14] Vitamin D supplementation 
modulates immune cell activity and normalizes keratinocyte 
growth by 30%. [15] Selenium, an antioxidant trace element, 
protects skin cells from oxidative stress. [16] Plant-derived 
nutraceuticals such as curcuminoids inhibit NF-κB and STAT3, 
reducing flares. [17] Aloin provides soothing and healing 
effects. Oregon grape (Mahonia aquifolium; berberine) 
and indigo (Indigo naturalis; indirubin)  modulate immune 
responses and reduce scaling. [18] Adjunctive use improves 
symptoms safely, though large clinical studies are still needed 
to confirm effectiveness. [14–18]

Wound Healing/Ulcers

Wound healing and chronic ulcers represent a significant 
clinical challenge, especially in diabetic foot ulcers and 
pressure ulcers, where tissue repair is significantly delayed. 
Such wounds often present with erythema, edema, and 
infection. Recent research highlights the potential of 
nutraceuticals in promoting faster and better tissue healing. 

Synthetic nutraceuticals such as collagen peptides, L-arginine, 
zinc, and vitamin C assist in collagen synthesis, enhancing 
cellular proliferation and reducing oxidative stress. Oral 
collagen peptides increase fibroblast collagen type I by 20% to 
50%, while L-arginine is a substrate for nitric oxide, supporting 
vasodilation and improved blood flow to the wound site. Zinc 
and vitamin C act synergistically to enhance immune function. 
The nutraceuticals derived from plant ingredients such as 
Aloe vera promote fibroblast proliferation, Centella asiatica 
stimulates collagen deposition, and curcuminoids from 
turmeric reduce local area inflammation and oxidation. Early 
clinical and preclinical studies suggest that combining these 
nutraceuticals may help with wound closure and improve 
tissue repair. However, larger trials are required. [19–21]

Skin Ageing/Wrinkles

Skin ageing is a natural process associated with a progressive 
reduction in elasticity, increased dryness, fine lines, and 
wrinkles due to cumulative oxidative stress, ultraviolet 
exposure, and decreased collagen synthesis. Synthetic 
nutraceuticals such as collagen peptides (2.5–10 g/day) 
boost dermal density by 10% to 20% and hydration via 
upregulated procollagen-1. Vitamin C (ascorbic acid) 
supports cross-linking, reducing wrinkle depth. Plant-derived 
nutraceuticals such as green tea (Camellia sinensis; EGCG), 
grape seed (Vitis vinifera; proanthocyanidins), pomegranate 
(Punica granatum; punicalagins), and turmeric possess strong 
antioxidant and anti-inflammatory properties that defend 
against UV-induced oxidative damage and photoaging. 
Clinical and preclinical studies suggest that a combination 
of oral collagen supplementation with these bioactive plant 
compounds improves skin elasticity, hydration, and overall 
appearance in ageing individuals. However, longer trials are 
needed for confirmation (Table 1). [22–24]

DISCUSSION

Conventional therapies are the mainstay for treating common 
skin diseases, but they often come with side effects and 
limitations that reduce long-term effectiveness. For example, 
in acne vulgaris, topical retinoids, benzoyl peroxide, and oral 
antibiotics are widely used to reduce sebum and bacterial 
growth. However, these agents can cause dryness, irritation, 
antibiotic resistance, and relapse once treatment is stopped. 
[10, 11] Similarly, atopic dermatitis is usually managed with 
corticosteroids, emollients, or immunomodulators, which can 
lead to skin thinning, infection risk, and dependence after 
prolonged use. [12] Psoriasis management with biologics 
can result in liver toxicity, high cost, and immune suppression. 
[14] In wound healing, antibiotics and dressings may not be 
enough, while skin ageing procedures like peels or lasers are 
expensive and temporary. [21, 25]

These challenges have increased interest in nutraceuticals, 
which act from within the body to promote healthier skin 
without major side effects. Nutraceuticals provide essential 
nutrients, antioxidants, and bioactive compounds that correct 
nutritional deficiencies, control inflammation, and enhance 
tissue repair. For acne, nutrients like zinc, omega-3 fatty 
acids, and vitamin D help regulate sebum, reduce bacterial 
growth, and calm inflammation, while green tea and turmeric 
offer natural antibacterial and antioxidant effects. [10, 11] In 
eczema, vitamin D and omega-3 improve the skin barrier and 
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immune balance, while probiotics restore the gut–skin axis 
to reduce flare-ups. [12, 14] Psoriasis patients benefit from 
omega-3 fatty acids, vitamin D, selenium, and curcumin, which 
together reduce oxidative stress and abnormal cell growth. 
[17] For wound healing, collagen peptides, L-arginine, vitamin 
C, and plant compounds like Centella asiatica and Aloe vera 
stimulate new tissue formation and faster repair. [21] In 
ageing, collagen peptides, vitamin C, and plant polyphenols 
from green tea, pomegranate, and grapes improve elasticity 
and hydration while protecting against UV damage. [25]

One of the major challenges to nutraceuticals in dermatology 
is bioavailability. Common plant-derived nutraceuticals 
generally exhibit low water solubility and fast metabolism, 
leading to poor absorption and low therapeutic plasma 
levels. However, recent studies have shown promise with 
nano-formulated drugs, phospholipid complexes, and 
bioavailability enhancer co-administration, resulting in 5 to 
20 times improved absorption, but these findings have not 
been consistently reproduced in a standardized manner. In 
order to translate the preclinical efficacy into clinical effect, 
these pharmacokinetic limitations need to be overcome via 
novel drug delivery systems. [26]

Although results are promising, most studies use different 
dosages and forms, making it difficult to compare outcomes. 
Therefore, more large-scale, standardized clinical trials are 
needed. Overall, nutraceuticals offer a safe and effective 
complementary approach to conventional therapies by 
targeting the root causes of skin disorders such as inflammation, 
oxidative stress, and nutrient deficiency (Table 2).

CONCLUSIONS

This review highlights the growing relevance of nutraceuticals 
in dermatology. It discusses the fundamental aspects of skin 
anatomy and explains how both synthetic and plant-derived 
nutraceuticals act as supportive agents in the management 
of dermatological disorders. The objective of this review 
was to provide an in-depth overview of the mechanisms, 
active constituents, and scientific validation underlying the 
applications of nutraceuticals in dermatological therapy. 
However, scientific validation remains limited due to the lack 
of standardized formulations, consistent dosing, and large-
scale clinical trials to confirm the long-term effectiveness 
and safety of nutraceuticals in dermatological therapy. Many 
existing studies lack standardized formulations, adequate 
sample sizes, and long-term evaluations. Future research 

should focus on determining the optimal dosages, improving 
bioavailability, ensuring safety, and synergistic combinations 
of bioactive compounds. In conclusion, nutraceuticals bridge 
the gap between dermatological therapy and nutrition by 
offering a progressive and comprehensive approach to skin 
health. With improved formulations and strong clinical data, 
they may become established therapeutic agents in clinical 
dermatology through continued research.
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