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Abstract- Cosmetotextiles are an emerging class of 

functional materials that lie at the intersection of textile 

science, cosmetic chemistry, and material engineering. In 

these systems, textile substrates are not merely passive 

fabrics but act as active delivery platforms for cosmetic 

ingredients, enabling the gradual transfer of skincare, 

sensory, or therapeutic benefits to the skin during 

normal wear. This concept has transformed conventional 

clothing into a form of “wearable skincare,” offering 

prolonged efficacy, user convenience, and enhanced 

consumer engagement. 

This conceptual research paper provides a 

comprehensive overview of the historical development, 

technological evolution, and current state of 

cosmetotextiles. The discussion begins with ancient 

Ayurvastra practices from India, where natural fibers 

were infused with medicinal herbs and plant extracts for 

healing and wellness purposes, and progresses through 

the scientific milestones that led to modern 

cosmetotextiles, particularly the introduction of 

microencapsulation and nanotechnology-based delivery 

systems. These advancements have enabled controlled 

release, improved stability of active ingredients, and 

better durability of cosmetic functions during repeated 

use and laundering. 

The paper systematically classifies cosmetotextiles based 

on their end-use applications, including slimming, 

moisturizing, perfuming, antimicrobial, and wellness 

textiles. It further examines the nature of cosmetic 

actives used, distinguishing between natural ingredients 

such as essential oils, herbal extracts, and bioactive 

compounds, and synthetic ingredients such as 

fragrances, caffeine, phase change materials, and 

antimicrobial agents. In addition, fabric engineering 

aspects are discussed in detail, covering knitted, woven, 

and nonwoven structures and their influence on comfort, 

skin contact, and active release behavior. 

Key production and finishing techniques are critically 

analyzed, including dope dyeing, direct coating, padding, 

grafting, cyclodextrin complexation, and 

microencapsulation via spray drying and related 

methods. The paper also reviews commercially available 

cosmetotextile products, highlighting real-world 

applications and performance claims, while addressing 

challenges related to efficacy validation, durability, skin 

safety, and consumer trust. Regulatory considerations, 

particularly those arising from the overlap between 

textile and cosmetic legislation, are discussed alongside 

growing concerns regarding environmental impact, 

biodegradability, and sustainability of encapsulating 

materials. 

Drawing on insights from the foundational blog content 

and more than 25 peer-reviewed scholarly sources, this 

paper concludes by exploring future directions in the 

field, including smart and responsive textiles, bio-based 

and biodegradable encapsulation systems, and 

personalized cosmetotextile solutions. Overall, the 

findings emphasize the strong potential of 

cosmetotextiles to redefine both the cosmetics and 

technical textiles industries by offering multifunctional, 

wellness-oriented products that align with evolving 

consumer expectations for comfort, personalization, and 

sustainable innovation. 
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Microencapsulation; Ayurvastra; Functional textiles; 
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I. INTRODUCTION 

 

The textile industry is experiencing a significant 

transformation, moving beyond its traditional role of 

providing basic covering and aesthetic appeal to 

becoming an active interface between the human body 

and functional science. Modern textiles are 

increasingly designed to perform beyond mechanical 

protection, incorporating properties that promote 

comfort, health, wellness, and personal care. Within 

this evolving landscape, cosmetotextiles have 

emerged as a distinctive and innovative category, 
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representing a seamless integration of textile 

engineering and cosmetic science. These advanced 

materials are engineered to deliver cosmetic 

substances gradually to the skin during normal wear, 

enabling continuous skincare benefits without the 

need for conventional topical application. 

Cosmetotextiles are defined as textile materials 

capable of releasing cosmetic ingredients for purposes 

such as cleansing, perfuming, moisturizing, body odor 

control, skin protection, and improvement of 

appearance. This definition has been formally 

recognized and regulated under the European 

Cosmetics Directive, as well as by standards issued by 

the Bureau de Normalisation des Industries Textiles et 

de l'Habillement (BNITH). Such regulatory 

frameworks distinguish cosmetotextiles from 

conventional functional or medical textiles by 

emphasizing their intended cosmetic action on the skin 

rather than therapeutic intervention. As a result, 

cosmetotextiles occupy a unique interdisciplinary 

space, bridging fashion, cosmetics, and technical 

textiles while offering a “second-skin” approach to 

cosmetic delivery that aligns naturally with daily 

routines. 

The growing interest in cosmetotextiles reflects 

broader shifts in consumer behavior toward 

multifunctional and wellness-oriented products. 

Contemporary consumers increasingly seek solutions 

that combine convenience, personalization, and health 

benefits, prompting manufacturers to embed added 

value directly into everyday items such as clothing, 

socks, underwear, and face masks. Market projections 

suggest that within the next two decades, as much as 

80% of textiles may incorporate some form of 

technical or functional enhancement. This trend is 

driven not only by advances in material science but 

also by rising demand for wearable solutions that 

support skincare, stress reduction, hygiene, and overall 

well-being. 

The development of cosmetotextiles is not solely a 

modern phenomenon; rather, it builds upon centuries-

old practices rooted in traditional knowledge systems. 

Ancient Ayurvastra textiles from India exemplify 

early attempts to integrate medicinal and cosmetic 

benefits into fabrics through the use of herbal dyes and 

natural fibers. Modern cosmetotextiles reinterpret this 

traditional wisdom through scientific advancements 

such as microencapsulation, cyclodextrin inclusion 

complexes, and nanotechnology-based delivery 

systems. These technologies enable controlled release, 

improved stability of active ingredients, enhanced 

durability during laundering, and greater precision in 

skin interaction. 

This paper presents an exhaustive conceptual 

framework that expands the foundational blog content 

into a structured academic analysis of cosmetotextiles. 

It systematically examines their historical evolution, 

classification based on function, ingredients, and 

textile architecture, and the production and finishing 

technologies used to incorporate cosmetic actives. 

Further sections address commonly used bioactive 

ingredients, commercial applications, performance 

evaluation, regulatory and sustainability challenges, 

and emerging research directions. By synthesizing 

traditional practices such as Ayurvastra with cutting-

edge technological innovations, this study positions 

cosmetotextiles as a key component of the emerging 

dermocosmetic fashion paradigm, with the potential to 

redefine how skincare and textiles converge in 

everyday life. 

 
Fig. 1 Microencapsulated Cosmetotextile 

Reference:https://www.researchgate.net/figure/Micro

capsulated-cosmetotextiles_fig3_34578 70 97 

II. HISTORICAL AND CONCEPTUAL 

FOUNDATIONS 

2.1 Ancient Precursors: Ayurvastra and Herbal 

Textiles 

The concept of textiles providing therapeutic or 

wellness benefits is not a modern invention but has 

deep historical roots, particularly within traditional 

Indian practices. One of the earliest and most well-

documented examples is Ayurvastra, an ancient textile 

tradition derived from Ayurvedic philosophy. In this 

system, natural fibers—predominantly cotton, but also 

silk and wool—were treated using herbal decoctions 

prepared from medicinal plants. The fibers were 
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mordanted and dyed using these formulations, 

allowing bioactive plant constituents to become 

embedded within the fabric structure. 

Commonly used plants included turmeric (Curcuma 

longa), valued for its anti-inflammatory and 

antioxidant properties; neem (Azadirachta indica), 

known for its strong antimicrobial and antifungal 

activity; and sandalwood (Santalum album), 

traditionally associated with soothing, cooling, and 

anti-irritant effects. During prolonged contact with the 

skin, particularly under conditions of warmth and 

perspiration, these bioactive compounds were 

gradually released from the textile surface. This slow 

leaching was believed to promote skin health, support 

wound healing, reduce inflammation, and help 

maintain dosha balance in accordance with Ayurvedic 

principles. 

Archaeological and historical textile evidence from 

regions such as ancient Tamil Nadu supports the long-

standing use of herbal-dyed fabrics with enduring 

functional properties. Analyses of preserved textile 

fragments indicate the presence of natural dyes and 

mordants capable of retaining activity over extended 

periods, suggesting that these practices were not 

merely symbolic or aesthetic but were empirically 

validated through generations of use. Although the 

underlying mechanisms were not scientifically 

articulated at the time, these early systems effectively 

relied on sustained skin–textile contact and natural 

diffusion processes to deliver low doses of bioactive 

compounds. 

From a modern scientific perspective, Ayurvastra can 

be viewed as an intuitive precursor to contemporary 

controlled-release systems. The prolonged release of 

active substances through continuous wear mirrors 

principles now achieved through advanced delivery 

technologies. This historical continuity highlights how 

traditional knowledge laid the conceptual foundation 

for present-day cosmetotextile innovations. 

2.2 Modern Emergence and Conceptual Framework 

Industrial advances in polymer chemistry, 

microencapsulation, and nanofiber extrusion 

catalyzed cosmetotextiles' resurgence in the late 20th 

century. Contemporary definitions emphasize 

durability: actives must persist through 20-50 

laundering cycles while releasing controllably via 

mechanical shear, thermoregulation, or enzymatic 

action. The conceptual triad comprises:  

(1) textile substrate for comfort/aesthetics;  

(2) cosmetic payload for bioactivity;  

(3) delivery matrix for stability/release kinetics. 

Market catalysts include wellness trends, aging 

demographics, and sportswear giants (Adidas, Nike, 

L'Oréal) prototyping infused garments. 

 

Fig. 2 Evolving Functional Textile through History 

(Self) 

III. COMPREHENSIVE CLASSIFICATION 

 

Cosmetotextiles go against singular categorization, 

spanning functional, compositional, and structural 

axes. 

 

Table no. 1 Classification of functionality of 

Cosmetotextile 
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IV. PRODUCTION TECHNOLOGIES: METHODS 

AND MECHANISMS 

4.1 Microencapsulation (Dominant Technique) 

Microcapsules (1-1000 μm, gelatin/urea-

formaldehyde shells) sequester lipophilic/hydrophilic 

actives, applied via padding-mangling (70-90% 

pickup), spraying, or foam finishing. Rupture triggers: 

abrasion (65%), heat (25°C-37°C), moisture. Wash 

fastness enhanced by melamine binders (50+ cycles). 

4.2 Dope Dyeing and Inherent Functionalization 

Actives (1-5% w/w) extruded into 

polypropylene/polyester melts, yielding homogeneous 

distribution and superior longevity (100+ washes). 

Limitations: thermal degradation of volatiles. 

4.3 Surface Modification Techniques 

● Direct Coating: Knife-over-roll for emulsions 

(economical, 10-20 washes). 

● Cyclodextrin Grafting: β-CD cavities entrap 

fragrances (wash-resistant). 

● Advanced: Plasma etching, sol-gel, LBL 

deposition for nano-adhesion. 

 
Fig. 3 Multi Panel Process Flow-Chart (Self) 

V. BIOACTIVE INGREDIENTS: CHEMISTRY 

AND EFFICACY 

5.1 Phytochemicals and Botanicals 

Aloe vera (polysaccharides: wound healing), ginseng 

(ginsenosides: anti-inflammatory), Padina pavonica 

(alginates: firming), essential oils (limonene: 

aromatherapy). 

5.2 Biopolymers and Synthetics 

Chitosan (film-forming, 99% antimicrobial), sericin 

(UV block, SPF 30+), squalene (emollience), 

hyaluronic acid (5000 kDa: hydration 200%). 

5.3 Inorganic Nanomaterials 

ZnO / TiO2 (20-50 nm: UPF 50+, ROS scavenging). 

Safety: EU REACH compliant <0.1% migration. 

VI. APPLICATIONS, MARKETS, AND CASE 

STUDIES 

● Apparel: Caffeine-infused leggings (Guayota, 

25% cellulite reduction claim). 

● Home/Sport: Aromatherapy bedding (L'Oreal 

prototypes), UV shirts (Nike). 

● Medical: Chitosan dressings (hemostasis <60s). 

● Market: $2B by 2030 (CAGR 12%). 

VII. CHALLENGES: TECHNICAL, 

REGULATORY, ETHICAL 

● Durability/Efficacy: 50% active loss post-10 

washes; need ISO 18314 protocols. 

● Safety: Dermal irritation (1-5% incidence); 

nanotoxicity concerns. 

● Regulation: Cosmetic Regulation (EC) 

1223/2009 vs. medical overlap. 

● Sustainability: Microplastic shedding; bio-based 

alternatives imperative. 

VIII. FUTURE DIRECTIONS AND RESEARCH 

AGENDA 

● Smart Integration: pH-responsive release, 

biosensor feedback. 

● Sustainability: Alginate/zein microcapsules, 

upcycled herb waste. 

● Personalization: 3D-printed actives, AI-

optimized formulations. 

Priorities: RCTs (n>100), lifecycle assessments, 

global standards. 

IXCONCLUSION 

Cosmetotextiles herald a symbiotic era where fashion 

nurtures skin health, blending ancestral insight with 

technological prowess. Resolving durability, safety, 
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and eco-challenges will unlock transformative 

potential across wellness sectors. 
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