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ABSTRACT 

With the growing trend in enhancing beauty through healthy means, customers request apparel and 

home textiles with extra functions, including environmental protection, anti-pollution, and health 

and beauty care, in an attempt to achieve a more natural and healthier life. Cosmetotextiles 

development transforms daily ordinary textile products into cosmetically active products, ending the 

need to actively apply the cosmetic substance. The textiles can act as delivery systems of bioactive 

compounds such as vitamins, peptides, antioxidants, fragrances, metallic compounds, and drugs, as 

well as some animal and plant-based compounds. Active ingredients are normally integrated with 

textiles by microencapsulation, plasma, sol-gel, dope insertion inside the synthetic fiber via 

spinning processes or they are applied by coating/grafting or impregnation onto the finished fabric 

in order to stabilize the cosmetic ingredients, provide sustained skin therapy, and prolong dermo 

cosmetic efficiency. Current cosmetotextiles in the market claim to be moisturizing, cellulite 

reducing, perfumed, body slimming, energizing, rejuvenating, refreshing, UV protective, anti-

ageing, improving the firmness and elasticity of skin or reducing the appearance of fine lines and 

wrinkles.  The market for cosmetic textiles is growing, particularly in response to the increased 

demand for hygiene products and the need for extra hygienic and cosmetic benefits in personal care 

products. Thus, the development of novel applications of cosmetotextiles will open up new market 

potential for textile and garment manufacturers. This article provides an overview of the 

development history, important cosmetic ingredients and their applications, and commercial 

cosmetotextile products available in the market.  

Keywords: Cosmetic Textiles; Active Ingredients; Microencapsulation; Skin Care and Health; Cosmetic 

Products.  

 

1. INTRODUCTION 

Cosmetotextile is a technology of merging 

cosmetics and textiles by the incorporation of 

cosmetic active agents into the textiles with 

different techniques. A cosmetotextile is a textile 

article containing a substance or a preparation that is 

released over time on different superficial parts of 

the human body, especially skin, and claiming 

special properties such as cleaning, perfuming, 

changing appearance, protecting, keeping in good 

condition or correcting of body odours.  As the 

textiles are in contact with the skin, all kinds of skin 

care ingredients can be incorporated in the textile 

materials and the released substances from the 

clothing may directly be absorbed by the skin. 

These textiles are able to help people who are not 

able to use any cosmetic products (Jamal and Rani, 

2018).  

With the growing trend in enhancing beauty through 

healthy means, customers request apparel and home 

textiles with extra functions, including 

environmental protection, anti-pollution, and health 

and beauty care, in an attempt to achieve a more 

natural and healthier life. The textile industry is 

optimistic that cosmetic textile-based products will 

open new target groups and sustainable markets 
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(Bhargava and Jahan, 2012). Cosmetotextiles are 

textiles that aim to enrich modern-day life, such as 

slimming by cellulite reduction, skin moisture 

management, energising the human body, protection 

from ultraviolet radiation, providing pleasant 

fragrance, or providing anti-ageing-appearance 

properties (Singh et al., 2023). In wound dressings, 

where a slow release of the drug is essential, drug 

complexes with natural compounds, such as 

chitosan, hyaluronic acid, and alginates serve this 

purpose (Nelson, 2002; Singh et al., 2011). 

According to the European Cosmetic Directive, 

cosmetotextiles are any textile product containing a 

substance or preparation that is released over time 

on different superficial parts of the human body, 

notably on human skin, and containing special 

functionalities such as cleansing, perfuming, 

changing appearance, protection, keeping in good 

condition, or correction of body odours (Amanda, 

2022). The various functions of the cosmetic textiles 

are shown in Figure 1.  

 

Figure 1. Schematic diagram of different types of cosmetic textiles 

2. COSMETIC INGREDIENTS 

Generally, major cosmetic ingredients originate 

from inorganic and synthetic chemicals, animal 

derivatives, and plant derivatives. Plant derivatives 

such as aloe vera, padina povonica, flowers, fruits, 

essential oils, animal derivatives such as chitosan, 

squalene, and sericin, and synthetic materials such 

as iron oxide, titanium dioxide, ethane-diol, zinc 

oxide, and zinc nanoparticles are used (Goyal and 

Jerold, 2013). 

2.1. Chitosan 

Chitosan found in shellfish, like shrimps or crabs, 

and is used for wound healing, blood clotting,  

antibacterial, as well as skin protection (Figure 2). 

The results of the various research studies indicate 

that chitosan might act as active compounds in 

textiles, e.g., as antimicrobial finishing of textiles, 

and cosmetotextiles (Nadia et al., 2019). 

Microcapsules containing chitosan can be embedded 

onto the fabric for products of different efficacy, 

including moisturising, cooling, energising, 

relaxing, anti-heavy legs, and mosquito repellent 

benefits (Cheng et al., 2008). The incorporation of 

chitosan into a textile substrate can be done during 

polymerization, dope formation, or at the finishing 

stage (Jamal and Rani, 2018).  

 

 

Figure 2. Sources of chitin and structure of chitosan 
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When 

a 

virus 

comes 

in 

conta

ct 

with a 

textile 

surfac

e treated with chitosan, the latter bind with the outer 

layer of the virus and inhibit its vital mechanisms. 

Chitosan oxidize and dissolve the lipid or the 

glycoprotein layer and enter inside the virus 

structure and adhere to the genome (i.e. with the 

virus DNA or 

RNA) and 

deactivate the same 

by breaking it into 

fragments. Thus, 

the disintegration of 

the virus results, 

manifesting itself in 

the leakage of the 

viral genome and a 

loss of infectivity, leaving the viral particle inactive 

on the treated textile surface (Adel et al., 2022). The 

antivirus mechanism of chitosan is shown in Figure 

3.  

     

 

 

 

 

 

 

 

Figure 3. Antivirus mechanism of chitosan treated fabric 

2.2. Squalene 

Squalene is a natural antioxidant, chemically 

resembles the natural skin lipid called sebum and is 

found in palm and olive oil, but is extracted from 

shark liver. It supports the skin’s ability to 

regenerate and maintain hydration by absorbing into 

the skin. Squalene, along with ascorbyl phosphate, 

vitamin E, and hyaluronic acid, helps to protect the 

skin against photoaging and the formation of brown 

age spots (Lim and Hudson, 2003). Human skin 

easily absorbs and spreads squalene with zero oily 

and greasy marks and reduces wrinkles due to its 

humectant potential (Kim and Karadeniz, 2012). 

2.3. Sericin 

Sericin is normally found in natural silk and is rich 

in serine, aspartic acid, and glycine, with a high 

concentration of hydroxyl groups (Gupta et al., 

2014). Sericin is a biomolecule of great importance, 

and it has antibacterial, antioxidant, and hydrating 

properties (Pornanong et al., 2012). The amino acid 

components of sericin provide excellent retention of 

moisture on the skin, so it can be used as an addition 

to high-quality cosmetics (Sheng et al., 2013). 

Sericin operates in stimulating the migration, 

proliferation, and production of collage and the 

presence of amino acid methionine of sericin is 

important in collagen synthesis, essential in the 

healing process. (Aramwit et al., 2010). 

2.4. Aloe Vera 

Aloe vera is rich in minerals, polysaccharides, 

vitamins, and amino acids, making it a good 

antimicrobial, anti-inflammatory, antioxidant, and 

moisturising agent used in skin care products. 

Scientific research has proved that textiles treated 

with aloe vera are very pleasant to wear, having a 

significant effect on energy levels, which offers a 

feeling of wellbeing. Aloe vera is used to obtain 

antibacterial, antiviral, antimitotic, wound healing, 

and anti-inflammatory effects (Figure 4) (Eshun 

and He, 2004). 
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Figure 4. Functions of aloe vera 

  2.5. Ginseng 

Ginseng oil has antibacterial, deodorising, 

moisturising, and, antioxidant properties, and the 

extract can be used to protect the skin from cancer 

and inflammation. Ginseng has also been studied as 

a way to improve mood and boost endurance, as 

well as treat: cancer, heart disease, fatigue, erectile 

dysfunction, hepatitis C, high blood pressure, and 

menopausal symptoms. 

Sujin and Jaeyum (Ryu and Shim, 2023) prepared 

ginseng oil microcapsules using the situ 

polymerization technique and applied them to 

nylon/polyurethane fabrics (Figure 5). The treated 

fabric exhibited 99.9% antibacterial activity 

against Staphylococcus aureus and Klebsiella 

pneumoniae and a 99% deodorising effect with the 

adsorption of ammonia gas.Thus, ginseng 

microcapsules were successfully used to fabricate 

highly hygienic fabric, highlighting their potential 

for application in various types of hygienic products 

based on the fabric. 

 

 

Figure 5. Schematic diagram of ginseng oil encapsulating and fabrication of cosmetic textiles with 

microcapsule coating 

2.6. Essential Oils  

Essential oils of various plants are increasingly used 

for integration into textile products (Ali et al., 2015; 

Sarkic and Stappen, 2018; West, 2014). Essential 

oils are extracted from the flowers, seeds, leaves, 

and barks of various aroma plants and have wide 

applications in the pharmaceutical and cosmetic 

industries (Giuseppe et al., 2018). For 

cosmetotextile application, essential oils of pleasant 

smells or cosmetic efficiencies such as 

antimicrobial, antioxidant, and moisturising and cell 

rejuvenation are employed and have found their use 

in aroma therapy, providing skin with glowing, 

moisturising, refreshing, and other wellness effects. 

The actions of essential oils are given in Figure 6 

(A and B) 

The essential oils have been used in encapsulated 

form to overcome their poor thermal stability and to 

improve sustainability during washing. 

Microencapsulated oils are applied to cotton, 

polypropylene, polyacrylonitrile, and polyamide 

fibers. The prominent essential oils are lavender oil, 

thyme oil, sage oil, peppermint oil, eucalyptus oil, 

and camomile oil (Singh et al., 2017). Also, 

essential oils have healthier effects on skin, like 

anti-bacterial, anti-fungal, anti-inflammatory, 

strengthening vascular walls, delaying ageing, 

removal of metabolic waste, improvement of lymph 

circulation, and anti-cellulite actions (Sarkic and 
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Stappen, 2018; Michalak, 2018; Gaware et al., 2013)  

  

                                   (A)                             (B) 

Figure 6. Action of essential oils in (A) UV protection and (B) in wound    healing 

2.7. Hinokitiol 

Hinokitiol is a natural tropolone based compound 

and an essential oil identified in the heartwood of 

cupressaceous plants (Chamaecyparis taiwanensis) 

(Wei et al., 2019). This natural compound has 

shown numerous pharmacological properties, 

including anti-bacterial, antifungal, anti-

inflammatory, anti-enzymatic, anticancer, 

antioxidant, neuroprotective, antidiabetic, and 

antiviral (El Hachlafi et al., 2021). Rocha et al. 

(Rocha et al., 2023) used the extracts from 

powdered cork to produce stable cosmetic 

formulations with improved antioxidant activities. 

The extracts can also be applied as dyeing agents to 

dye cotton fabrics. 

2.8. Vitamin E 

Vitamin E belongs to the group of lipid-soluble 

vitamins, is used as an antioxidant, and is helpful in 

guarding against various skin diseases and 

protecting the epidermis and dermis against 

oxidative stress (Manela-Azulay and Bagatin, 2009; 

Broadhead et al., 2021). The most active form of 

vitamin E is α-tocopherol (Ghaheh et al., 2017; 

Sarkic and Stappen, 2018). Due to its antioxidant 

properties, it can protect against lipid peroxidation 

and has the ability to slow skin ageing (Lee and 

Han, 2018). 

    When Vitamin E is applied to textiles using a 

controlled release microencapsulation system, it 

protects the skin and has anti-ageing and 

moisturising 

 

 properties (Başyigit et al., 2018). The grafting of 

vitamin E microcapsules into fabrics has been 

reported to significantly increase skin moisture and 

elasticity, reduce skin wrinkles and roughness (Son 

et al., 2014). The role of vitamin E in deflecting UV 

rays is both noteworthy and natural. As an 

antioxidant, it can neutralize lipid-peroxyl radicals, 

agents responsible for breaking down cells and 

causing skin damage under UV radiation exposure 

(Clelia, 2024). 

 

Figure 7. Oxidative mechanisms involving vitamin E in human skin exposed to ultraviolet radiation and 

pollution. ROS, reactive oxygen species 
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Vitamin E can eliminate FR induced by UVA 

radiation, protect endogenous antioxidants from 

degrading processes, prevent lipid peroxidation and 

reduce immunosuppression caused by UVR. 

vitamin E, more specifically alpha-tocopherol, can 

be considered a substance with antioxidant activity 

with the ability to protect long-chain unsaturated 

fatty acids. It is also capable of playing an important 

role in a wide variety of physiological and 

biochemical functions, mediated by the antioxidant 

function or by its stabilizing effect on cell 

membranes, breaking down the peroxyl chain 

propagation reactions and eliminating the efficient 

lipid peroxyl radicals (Figure 7). 

Vitamin E is the most well-known fat-soluble non-

enzymatic antioxidant, mainly for its ability to 

inhibit the activity of pro-oxidant agents generated 

by reactive oxygen species (ROS). Vitamin E can 

eliminate free radicals induced by endogenous 

and/or exogenous agents such as ultraviolet 

radiation, drugs and pollution agents, avoiding their 

deleterious effects. The antioxidant activity of 

vitamin E is directly linked to its ability to inhibit 

the lipid peroxidation in unsaturated fatty acids, 

incorporating itself into cell membranes, which 

effectively inhibits lipid peroxidation (Aparecida et 

al., 2021). 

2.9. Vitamin C 

Vitamin C accelerates collagen synthesis and slows 

down the decomposition of collagen. It is also 

effective in preventing the formation of wrinkles on 

the skin (Manela-Azulay and Bagatin, 2009; Ravetti 

et al., 2019). Gelatin/vitamin C microcapsules have 

been successfully prepared using the emulsion 

hardening technique and grafted onto textile 

materials by padding (Yuen, 2009). The gelatin 

micro-capsules containing Vitamin C can be 

successfully applied to cotton fabrics. The function 

of vitamin C (ascorbic acid) as an antioxidant and 

an enzyme cofactor is very important in maintaining 

skin health and preventing skin aging (Boo, 2022). 

2.10. Hyaluronic Acid (HA)  

HA is a natural linear polysaccharide that has been 

extensively used in cosmetic products to improve 

skin elasticity, turgor, and moisture by acting as a 

sponge in the skin to retain water (PN and MH, 

2014). HA grafted pullulan polymers showed a high 

swelling ratio and a relatively quick hemostasis 

ability, making it a promising wound healing 

dressing (Li et al., 2018).  

The ability of HA of attracting and binding water 

molecules to the skin assists the skin to stay 

hydrated and functioning at a stable rate, as well as 

continuing with the body’s own natural production 

of HA. HA is the most hydrophilic molecule as it 

can attract 1000 times it’s own molecular weight in 

water. The action of hyaluronic acid is shown in 

Figure 8 (Michaela, 2025)  

 

Figure 8. Actions of hyaluronic acid and long-lasting results 

    2.11. Gallic Acid (GA) 

Gallic acid has recently been recommended as an 

active component for the production of cosmetic 

textiles (Marti et al., 2014; Tiwari et al., 2017). 

Inclusion of GA in the form of microspheres 

prepared from e-poly-ε-caprolactone as an 

antioxidant into polyamide knitted fabric improves 

the skin's photoprotection ability (Alonso et al., 

2016). 

GA is a polyphenolic herbal molecule that has been 

reported for several health benefits. Important 

biological activities of GA include its anti-

inflammatory, antimicrobial, antifungal, 

anticarcinogenic, anti-tyrosinase, antitubercular, 

antidiabetic and cardioprotective. Its ability to 

eliminate free radicals efficiently makes it a potent 

antioxidant (Harwansh et al., 2024). 

2.12. Peptides 



Vishnu Appa Dorugade et al. 
 

ETH. e-J. Res. Innov. Foresight, Vol. 15 No 1 (2025)  Page 22 
 

Peptides have many functions as cosmetic 

ingredients, including skin moisturising, firming, 

elasticity-promotion, and anti-wrinkle. Besides, 

peptides can play a role in scaffold construction for 

biomedical patches, just like chitosan. The high 

water content and large pore size of most peptide 

hydrogels may result in the relatively rapid release 

of drugs (Ali et al., 2015). 

The bioactive peptides can exert their biological as 

well as cosmetic functions in different ways. Signal 

peptides can prevent aging by stimulating skin 

fibroblasts, resulting in increased biological 

responses such as collagen, elastin, fibronectin, 

glycosaminoglycan, and proteoglycan production. 

Carrier peptides (copper) have been designed to 

deliver essential wound healing cofactors for 

enzymatic processing and wound repair, which 

leads to the stimulation of cellular regulation 

molecules, and the regeneration and healing of skin 

and other tissues (Pai et al., 2017). 

2.13. Retinol and Caffeine  

Retinol and caffeine extracts are generally added to 

compressional garments for slimming, as well as a 

reduction in muscle damage and maintaining muscle 

function to fight cellulite (Gupta et al., 2011). 

Cosmetic ingredients with a strong free radical 

scavengering effect can be employed for plant 

extracts from coffee, cocoa, or cinnamon 

(Moraczewski et al., 2019). 

Lytess slimming leggings have a combination of 

caffeine and shea butter, which is clinically proven 

to substantially reduce the hips, thighs and 

moisturise the skin in 18 days (Ali et al., 2015; 

Sarkic and Stappen, 2018). 

2.14. Silver 

Ag-NPs have gained popularity in industrial sectors 

including textiles, food, consumer products, and 

medicine (Yetisen et al. 2016). German et al. 

(German et al., 2021) suggested that Ag-NPs may 

be successfully incorporated in natural fibres like 

wool and cotton) in order to perform biocide 

properties, as confirmed by using Bacillus subtilis. 

To keep the wearer feeling unsullied and fresh all 

day long, increasing comfort in all environments, 

the fabric includes a silver based solution that 

inhibits the growth of odour-causing bacteria. 

2.15. Titanium Dioxide 

The integration of TiO2 increases the possibility of 

moisture absorbance on textile surfaces through the 

photocatalytic process. Titanium oxide, zinc 

nanoparticles, iron oxide, zinc oxide, and various 

other chemicals are used to improve the UV 

protection factor (UPF) of textiles (Reinert et al., 

1997; Gupta et al., 2002; Levin and Momin, 2010; 

Patra and Gouda, 2013). 

2.16. Copper Oxide 

Impregnated cotton and synthetic fabrics with 

copper oxide show powerful biocidal effects and 

can be used for the production of socks to prevent 

fungal infection (Gabbay et al., 2006; Sarkic and 

Stappen, 2018). Copper oxide is used to promote 

healing and anti-microbial functionality in textiles. 

The socks composed of 10% cotton fibres, when 

incorporated with copper, remove all the symptoms 

of an athlete’s foot within a few days (Borkow and 

Gabbay, 2004). Copper plays a key role in several 

processes of skin formation and regeneration (Baek 

et al., 2012). It was studied that sleeping on a 

pillowcase made up of a PES/cotton mixture 

containing 0.4% copper oxide for 2-4 weeks led to a 

significant reduction in wrinkles and the 

improvement of facial skin (Borkow et al., 2009).  

The use of pillow cases containing copper oxide did 

not cause any side effects such as skin irritation, 

itching, or inflammation (Baek et al., 2012).  

2.17. Zinc Oxide 

The use of zinc oxide can give it multifunctional 

properties, like photocatalytic self-cleaning, 

antimicrobial activity, UV protection, flame 

retardancy, thermal insulation and moisture 

management, hydrophobicity, and electrical 

conductivity. The fabrication of ZnO-functionalized 

textiles, with an emphasis on understanding the 

specificity and mechanisms of ZnO action that 

impart individual properties to the textile fibres 

(Verbic et al., 2019).  

2.18. Benzoic Acid 

After covid-19, the demand for antimicrobial based 

products has been growing due to public awareness 

of the potential threats from pathogenic bacteria 

(Maryan et al., 2013). Lee et al. investigated β-

cyclodextrin as a carrier for encapsulating 

antibacterial chemicals, benzoic acid and vanillin, 

and embedded them onto cellulose fibres by using 

N-methylol-acrylamide. They found the anti-

bacterial activity resistant to 10 laundering cycles 

(Lee et al., 2000; Borkow, 2016). 

2.19. Allantoin 

In another study, allantoin loaded liposomes were 

prepared and applied to polyamide and cotton 

fabrics. It was shown that allantoin loaded 

liposomes were successful for moisturising the skin, 

thus making them suitable for cosmetotextile 

applications (Sayit et al., 2022). 
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Table 1. Commercially available cosmetic textiles products  

Developed by  Trade name  Active agent  Functions  Reference 

Cognis, 

Germany 

Skintex Chitosan moisturising, cooling, and 

mosquito repellent 

(Bhargava and Jahan, 

2012) 

Lenzing Tencel®C Chitosan skin-soothing, skin 

elasticity, and stimulate skin 

cell regeneration 

(Persico and Carfagna, 

2013). 

Ohara Paragium 

Chem. JP 

Parafine SC-

3000 

raspberry and 

squalane 

fat-burning, moisture-

retaining and skincare 

(Singh et al., 2011) 

Dogi 

International 

Fabrics, Spain 

Hydrabra Aloe vera moisturising, calming, 

antioxidant, and anti-ageing 

benefits 

(Javed and Atta, 2014). 

(Nascimento et al., 

2017). 

CPC 

International, 

UK 

Bio-Cap Aloe vera and 

Vitamins 

skin moisturising, body 

cooling, thermal regulating, 

and well-being  

(Han et al., 2020; 

Ristic et al., 2022). 

(Cheng et al., 2008). 

Nurel, Spain NOVAREL Aloe vera  skin beauty  (Novarel, 2024). 

Skin’Up Lab, 

France 

Skin’Up phytomarine 

actives and 

safflower seed oil 

skin anti-ageing, body 

thermoregulation, toxins 

elimination, slimming, and 

cellulite prevention  

(Ali et al., 2015; Sarkic 

and Stappen, 2018; 

Skin'Up, 2024). 

Devan 

Chemical, 

Belgium 

SceNTL essential oils enhancing relaxation, 

wellbeing, and feel-good 

sensations 

(Devan, 2021). 

Dystar 

Auxiliaries 

GmbH, 

Germany 

EVOTM Care 

Vital 

vitamin E, aloe 

vera, and jojoba 

oil 

anti-ageing function and is 

devoted to improving the 

firmness and resilience of 

skin  

(Singh et al., 2011). 

Ohara Paragium 

Chem. JP 

Parafine-5000 extracts from rice 

germ oil and 

vitamin E 

anti-oxidation, bio- 

membrane stabilization, and 

blood circulation  

(Singh et al., 2011). 

Nurel, Spain NOVAREL – 

Anti-Ox 

Vitamin E into 

nylon 

anti-ageing skin (Novarel, 2024). 

    Nylstar, 

Spain 

Meryl®-

Hyaluronan 

Hyaluronic acid  skin elasticity, softness, and 

firmness for innerwear 

(Ali et al., 2015; Sarkic 

and Stappen, 2018). 

Calze GT, Italy Meryl 

Hyaluronan 

fibre 

Gold and hyalur

onic acid 

slimming, firming, anti-

ageing, and moisturising 

effects  

(Yaluronica, 2024) 

Ohara Paragium 

Chem. JP 

Parafine SC-

1000, Parafine 

SC-3000, and 

Parafine-5000 

silk based amino 

acids 

skin well-being by 

enhancing the amount of 

moisture on the skin 

(Singh et al., 2011). 

Camangi 

Corporation, 

Taiwan 

UMORFIL*Beau

ty Fibre and 

UMORFIL*N6U
TM 

peptide amino 

acids  

comfort to the skin, soft 

touch, and better elongation  

(Devan, 2021; 

UMORFIL, 2024).   

Lipotec, Spain Argireline hexapeptide anti-wrinkle (Dana and Rotsztejn, 

2017 

Billerbeck, 

German  

Matricol® collagen peptide skin anti-ageing, hydration, 

rejuvenation, and facial 

masks  

(Ali et al., 2015; Sarkic 

and Stappen, 2018). 

Croda, UK Solaveil™ ST-

100 

Titanium dioxide UV protection  

Lenzing SeaCell zinc oxide in 

cellulose fibre 

UV protection, antibacterial (Lenzing, 2012). 

Pulcra 

Chemicals 

Cyclofresh Plus cyclodextrins and 

silver ions 

protection from unpleasant 

body-odour and release of 

fragrances 

(Cognis and Pulcra 

Chemicals, 2007) 

Tejin Company, 

Japan 

Amino jeans amino acid 

arginine 

rejuvenation of the skin (Ali et al., 2015; Sarkic 

and Stappen, 2018). 

Ajinomoto and Amiono Veil peptide improve skin hydration, (Ali et al., 2015; Sarkic 
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Mizuno 

Corporation, 

Japan 

maintain skin pH levels and 

rejuvenation (Tennis and 

golf clothes) 

and Stappen, 2018) 

Billerbeck, 

Germany  

 

Matricol® collagen peptide skin anti-ageing, hydration, 

skin and facial masks 

(Ali et al., 2015; Sarkic 

and Stappen, 2018). 

 

3. APPLICATION TECHNIQUES OF 

COSMETIC INGREDIENTS ON   

TEXTILES 

Textiles materials are designed to transfer an active 

substance for cosmetic purposes with the natural 

movement of the body. The cosmetic effects of 

different agents can be obtained by different 

techniques. Some practiced incorporation 

techniques are: dyeing method; microencapsulation 

technique, insertion during synthetic fibre 

manufacturing; grafting; coating; and layer by layer 

deposition (Singh et al., 2011; Kanjana and 

Nalankilli, 2018; Kumar, 2021). 

3.1. Dyeing method 

Here, the organic cotton yarn or fabric is dyed in a 

carefully controlled mixture of herbal dyes, 

depending on the disease or ailment being treated.  

3.2. Microencapsulation  

Microencapsulation technology is an effective 

technique used to control the release properties of 

active ingredients in cosmetic textiles (Cheng et al., 

2008). In cosmetic textiles, the major interest in 

microencapsulation is currently in the application of 

vitamins, essential oils, skin moisturising agents, 

skin cooling agents, and anti-ageing agents. 

Encapsulation is a method in which functional 

materials can be surrounded by wall material via an 

appropriate polymerization method, depending on 

the characteristics of the core material (Salaun et al., 

2011; Black et al., 2014; Yang et al., 2023). The 

microcapsules are produced by depositing a thin 

polymer coating on small solid particles or liquid 

droplets, or by dispersing solids in liquids (Cheng, 

2010; Ghaheh et al., 2017). 

3.3. Dope additives 

The cosmetic active agents are added to the fibre 

forming material at the time of dope preparation 

before fibre extrusion. For example, the 

manufacturing of inherently conductive, UV 

absorbing, and de-lustering fibres can be possible by 

using carbon nanotubes, Zn nanoparticles, and 

TiO2, respectively, as dope additives. Inherently 

functionalised fibres can be used to manufacture 

textile materials for various purposes (Wang et al., 

2005). 

3.4. Grafting 

Various cosmetic ingredients are grafted onto fibre, 

yarn, and fabric surfaces to achieve cosmetic 

effects. After the successful grafting, the active 

cosmetic agents are sprayed or treated with the CD 

grafted fabric. The fabric treated was found to be 

satisfactory after various aroma and antimicrobial 

finishing tests without any significant modification 

of the original fabric surface (Pierandrea et al., 

2002). CDs have proven to be suitable wellness 

substances. A research group has permanently 

grafted β-CD molecules onto a Tencel fabric surface 

(Pierandrea et al., 2003). 

3.5. Coating 

The direct application of functional substances to 

fibres by coating is the simplest and most widely 

used method, but, owing to the low durability of the 

resulting fabric, volatile substances cannot be used; 

furthermore, the functional substances can make the 

textile products stiff or degrade their feel and 

appearance (Salaun et al., 2011).  

4. CONCLUSION 

Today, consumers are increasingly interested in 

fitness, health, and appearance for beauty and anti-

ageing products. It is anticipated that the 

development of cosmetic textiles will continue to 

grow and explore completely new possibilities for 

providing beauty and personal care to the wearer in 

near future. It is really a challenging and exciting 

time for both the textile and medical industries. 

Numerous cosmetic active ingredients can be 

successfully applied by techniques like, grafting, 

encapsulation, plasma, sol-gel, doping, exhaustion 

and spraying. Adidas, Nike and L’Oreal also have 

strong interest in cosmetotextiles, indicating the 

customer’s requirement of cosmetotextiles. A 

variety of garments categories of cosmetic 

functionality like, garments with slimming, skin 

care, energising, cooling, fragrances, pain relief, 

insect repellent, an tiodour properties and ultraviolet 

protections are available. Customers worldwide 

have turned towards well-being through natural 

resources in an eco-friendly health promoting 

environment. It currently represents a niche market, 

but the development of new applications will 
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provide new market opportunities for textile and 

apparel firms 

The market for cosmetotextiles has greatly 

expanded in recent years to encompass a wide range 

of garments that are designed to appeal to health 

conscious consumers. Manufacturers claim that 

their products can reduce cellulite, moisturise the 

skin, cool the body, or even deliver vitamins. Once 

we wear the cosmetic textiles, the body will be 

cared for all the time until the active ingredients are 

used out. With the rising demands and expectations 

of consumers, more sustainable and cost-effective 

cosmetotextiles of various health benefits are being 

developed worldwide.  
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