
International Journal of Research Publication and Reviews, Vol 6, Issue 6, pp 5056-5061 June 2025 

 

International Journal of Research Publication and Reviews 

 

Journal homepage: www.ijrpr.com ISSN 2582-7421 

 

 

Recent Advancements in Anti-Aging Cosmeceuticals 

Syed Ahefaz Ali Qamar Ali1, Ms.V.M. Barethiya1, Prajakta Raju Milmile1, Nidhi Ganesh Tiwari1, 

Sejal Anil Dubey1, Shraddha Umesh Motghare1, Aqmar Saulahin Abdul Habib2 , Vivek Prabhakar 

Ghagare3  

Priyadarshini J. L College of Pharmacy, Electronic Zone Building, MIDC, Hingna Road, Nagpur, India 1 

Gurunanak college of pharmacy, Kamptee Road, Nari, Nagpur, India 2 

Satyajeet College of Pharmacy, Mehkar, India 3 

 

 

ABSTRACT 

Aging is a complicated, multi-factorial biological process whereby genetic, environmental, and metabolic changes present visible changes in skin texture, elasticity, 

and pigmentation. Anti-aging cosmeceuticals have changed tremendously over the last two decades via the combination of dermatological science and 

pharmaceutical technology. With the increasing worldwide need for non-invasive skin rejuvenating treatments, current breakthroughs have concentrated on 

bioactive compounds including peptides, retinoids, antioxidants, botanicals, growth factors, and nanocarrier systems. These agents aim molecular pathways engaged 

in oxidative stress, collagen synthesis, cellular senescence, and inflammation. Supported by scientific literature, this review provides a thorough examination of 

new components, modern delivery systems, contemporary anti-aging processes, and developing trends. Additionally covered are safety issues, regulatory structures, 

and forward-looking ideas.   
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1. Introduction 

Driven by internal (chronological) and outside (environmental) influences, human skin ages naturally. Intrinsic aging is a genetically determined process 

defined by lower collagen production, loss of dermal matrix elements, and slowed skin cell turnover. UV radiation, pollution, and oxidative stress are 

mostly responsible for photoaging, or extrinsic aging, which speeds wrinkle development and pigmentation. Acting at the cellular and molecular level, 

anti-aging cosmeceuticals aim to slow or undo these observable indications by offering an intersection between cosmetic beauty and therapeutic 

effectiveness¹. 

2. Mechanisms of Skin Aging 

Skin aging involves cumulative damage to cellular components such as DNA, proteins, and lipids. Key mechanisms include: 

• Oxidative stress: Excess ROS (reactive oxygen species) damage cellular structures and activate matrix metalloproteinases (MMPs), which degrade 

collagen and elastin². 

• Glycation: Non-enzymatic reactions between sugars and proteins form AGEs (advanced glycation end-products), impairing skin elasticity³. 

• Telomere shortening: With each cell division, telomeres shorten, eventually halting cell proliferation⁴. 

• Inflammaging: Chronic low-grade inflammation alters dermal structure and increases senescence markers⁵. 

• Dehydration and ECM degradation: Hyaluronic acid levels drop, reducing hydration and dermal support⁶. 

http://www.ijrpr.com/


International Journal of Research Publication and Reviews, Vol 6, Issue 6, pp 5056-5061 June 2025                                     5057 

 

 

    

3. Key Categories of Anti-Aging Cosmeceuticals 

3.1 Retinoids 

Retinoids, derivatives of vitamin A, are among the most effective anti-aging agents. Tretinoin, retinol, and retinaldehyde enhance collagen synthesis, 

stimulate epidermal turnover, and inhibit tyrosinase activity. Retinoids also reduce fine lines, hyperpigmentation, and improve skin texture⁷. 

3.2 Antioxidants 

Antioxidants neutralize free radicals and protect cellular structures. 

• Vitamin C (L-ascorbic acid): Promotes collagen synthesis and reduces melanin formation⁸. 

• Vitamin E (tocopherol): Stabilizes membranes and complements vitamin C⁹. 

• Niacinamide: Reduces wrinkles, evens skin tone, and improves barrier function¹⁰. 

• Resveratrol: Activates sirtuin pathways, offering anti-inflammatory and anti-aging effects¹¹. 

3.3 Peptides 

Peptides mimic growth factors or inhibit neuromuscular contractions. 

• Matrixyl (palmitoyl pentapeptide-4): Stimulates collagen and fibronectin production¹². 

• Copper peptides: Aid in wound healing and ECM repair¹³. 

• Argireline (acetyl hexapeptide-8): Reduces wrinkle depth by modulating neurotransmitter release¹⁴. 
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4. Botanical and Herbal Cosmeceuticals 

Natural extracts have gained popularity for their efficacy and safety. 

• Bakuchiol: A plant-based alternative to retinol that shows similar benefits without 

irritation¹⁵. 

• Centella asiatica: Enhances fibroblast activity and promotes collagen formation¹⁶. 

• Green tea (EGCG): Inhibits collagenase and protects against UVB-induced skin 

damage¹⁷. 

• Aloe vera, licorice root, and ginseng: Offer hydration, depigmentation, and rejuvenation 

benefits¹⁸. 

 

 

 

5. Growth Factors and Stem Cell-Based Formulations 

Growth factors such as epidermal growth factor (EGF) and fibroblast growth factor (FGF) stimulate keratinocyte proliferation and dermal remodeling. 

Plant stem cells from Malus domestica (apple) and Argania spinosa (argan) contain epigenetic and antioxidant components that improve skin regeneration 

and delay aging¹⁹. 

 

6. Nanotechnology in Cosmeceuticals 

Nanocarriers enhance dermal absorption, stability, and targeted delivery. 

• Liposomes: Phospholipid vesicles encapsulate both hydrophilic and lipophilic ingredients²⁰. 

• Nanoemulsions and solid lipid nanoparticles (SLNs): Improve penetration and controlled release²¹. 

• Gold and silver nanoparticles: Offer anti-inflammatory and antimicrobial benefits²². 

Nanotechnology ensures deeper, more sustained release of active ingredients like retinol, ascorbic acid, and peptides²³. 
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7. Neurocosmetics and Chronocosmetics 

Neurocosmetics influence skin-brain interactions. Ingredients like neuropeptides and adaptogens improve mood and reduce stress-induced skin damage. 

Chronocosmetics align with skin’s circadian rhythm, maximizing efficacy of night-time repair processes using melatonin, glutathione, and DNA repair 

enzymes²⁴. 

8. Personalized and AI-Based Skincare 

Artificial Intelligence (AI) tools and gene-based diagnostics enable customized cosmeceuticals by analyzing environmental exposure, genetic 

predisposition, and skin microbiome²⁵. Companies like Atolla and Skin Genie create tailored formulations based on AI inputs²⁶. 

9. Safety, Regulations, and Ethical Considerations 

Cosmeceuticals fall under cosmetic regulatory frameworks in most countries. Though not FDA-approved like drugs, ingredients must be non-toxic, 

dermatologically tested, and labeled accurately. EU regulations prohibit over 1300 substances in cosmetics²⁷. With the rise of vegan, cruelty-free, and 

sustainable brands, ethical sourcing and biodegradable packaging are gaining prominence²⁸. 

10. Comparative Evaluation and Future Outlook 

Ingredient Category Examples Primary Mechanism Benefits 

Retinoids Retinol, Retinaldehyde Gene modulation Wrinkle reduction 

Antioxidants Vitamin-C,E, Resveratrol Freeradical neutralization Brightening, anti-aging 

Peptides Matrixyl, Argireline Collagen stimulation Firmness, elasticity 

Botanicals Bakuchiol, Green Tea Anti-inflammatory Gentle alternatives 

Growth Factors EGF, FGF Cell proliferation Skin regeneration 

Future innovations include DNA-repair enzymes, biomimetic peptides, microbiome-balancing agents, and smart wearable delivery patches. Multi-

omics, including genomics and metabolomics, will drive formulation of next-generation cosmeceuticals²⁹. 
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Conclusion 

The anti-aging cosmeceutical market is witnessing an unprecedented transformation driven by scientific innovation, consumer awareness, and 

personalized skincare technologies. Bioactive compounds like peptides, antioxidants, and botanical extracts, enhanced by nanocarrier systems, offer 

significant improvements in skin rejuvenation. Integration of AI, stem cell science, and chronobiology marks the next frontier in cosmetic dermatology. 

While challenges in regulation and long-term safety remain, advancements in research and sustainable practices promise a future of safe, effective, and 

ethical skin aging solutions³⁰. 
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