Advancements in Medical Textiles and the Integration of Herbal Extracts
Abstract
Medical Textiles, also known as healthcare textiles, are one of the most rapidly evolving and emerging areas of technical textiles with a huge application potential in medical areas of managing wounds, infection control, tissue engineering, or implanting devices. Currently, research activity aims at the development of medical textiles with multiple functionalities for ensuring safety, better therapeutic efficacy, and sustainability of the environment. The basic purpose of medical textiles lies in creating a protective barrier against harmful material and reducing risks of cross-infections that are presently of great concern during global outbreaks of pandemics such as the COVID-19 epidemic. As a result, the addition of herbs to medical textiles has received considerable concern because of the natural properties of herbs that include antimicrobial, anti-inflammatory, antioxidant, and wound-healing effects. Herbal agents obtained from medicinal plants of Azadirachta indica (Neem), Aloe vera, Curcuma longa (Turmeric), Ocimum Sanctum (Tulsi), and other biologically active botanicals can serve as a natural consumer-friendly and biodegradable solution to synthetic finishes of healthcare textiles. The intention of this review article lies in critically reviewing recent developments in medical textiles, with specific emphasis on medical classification, requirements, and performance of healthcare textiles. It covers various techniques involved in the finishing of fabrics with herbal extracts, such as coating, grafting, microencapsulation, sol-gel processing, and nanotechnology-assisted delivery systems. Main challenges concerning durability, controlled release, standardization of herbal extracts, and regulatory compliance are discussed. This review presents future opportunities for herbal-functionalized medical textiles as sustainable and patient-centric solutions for next-generation healthcare applications.
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1.Introduction
Medical textiles form an integral component of modern healthcare systems and find wide applications in the form of wound dressings, surgical gowns, bandages, sutures, implants, hygiene products, and scaffolds of tissues. Textiles such as these are expected to meet high demands for biocompatibility, sterility, mechanical integrity, comfort, and functional performance (El-Ghazali, Sofia).
Global Growth of Medical Textiles
The medical textiles market is growing at a very significant rate due to grodemandsications in hygiene products, medical textiles in the form of clothes, increased surgical procedures, awareness regarding infection control in medical institutions, and the global ageing population demanding more medical treatments.
     The medical textiles market globally is growing at a very robust rate; it was valued at USD 26.17 billion in 2025 and expected to rise to USD 38.71 billion by 2034 at a compound annual growth rate of 4.45%. The major reason behind this major surge in the medical textiles market is the growing need for hygiene products, increased surgical procedures, awareness regarding infection control in medical institutions, along with the global ageing population demanding medical treatments(Presedence Research, 2025).
While the Asia Pacific region leads the market with more than a 32% share in 2024, Europe is set to rise at a CAGR of 4.5% through 2034. Non-woven medical textiles dominate the product segment share, amounting to 46% in 2024, owing to its cost-effectiveness and disposability and offering better barrier properties from surgical gowns and face masks to wound dressings and incontinence products. The growth witnessed in the market is also propelled by technological advancements in natural and synthetic fiber materials, including cotton, rayon, wood-pulp fibers, and polypropylene and polyester, which favor enhanced functionality, improved absorbency, permeability, tensile strength, and sterilization.
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Figure 1 -Global Medical Textile Market
Examples of textile structures applied in this field: yarn, woven, knitted, and non-woven textiles, as well as composites with textile reinforcement. The list of applications here is extensive: from simple sutures for surgery to complex composites for bone and tissue replacement, hygiene products, protective articles for operating theaters, and as a product of postoperative wound care. The aim of this article will be to stress the importance of technical textiles for medical, surgical, and healthcare purposes and to point out those textiles that have found application in this field. Till now, the role of medical textiles has been fulfilled either through using synthetic antimicrobial agents, chemical treatment, or polymeric coating (Simoncic & Tomsic, 2010).
Although these traditional methods are proven to be effective, they have been undergoing intensive testing lately owing to their association with issues such as cytotoxicity, skin irritability, persistence, and the development of antimicrobial resistance (AMR) ((Walsh et al., 2023). Moreover, the need for safer and environmentally friendly substances has been promoted in the healthcare industry, thanks to the demands of regulation and sustainability.
Herbal extracts from medicinal plants are becoming potential functional substances for use in medical textiles. Biological compounds from plants exhibit versatile properties such as antibacterial, antifungal, antiviral, anti-inflammatory, antioxidant, and wound-healing properties ((Ahmed et al., 2025). Neem, Aloe Vera, turmeric, tulsi, eucalyptus, and henna plants have long been recorded extensively in traditional systems of medicine and are now being investigated scientifically, especially in biomedical and medical textile applications(Anand et al., 2022). They contain properties that could result in favorable biocompatibility and are therefore of high potential use and value in medical textiles (Popescu & Ungureanu, 2023).
Recent breakthroughs in textile processing and material sciences were able to overcome challenges in integrating herbal extracts into fibrous materials. Microencapsulation, nanofiber deposition, sol-gel coating methods, bio-polymer fixation techniques, and surface grafting processes were able to improve herbal finishes’ shelf life and efficacy. Microencapsulation techniques are useful for controlling releasing of herbal extracts from fabrics at their points of contact with human skin. The effect of herbal finishes at this interface is highly desirable for developing medical devices that come into direct contact with human skin.
This review has been tried to give a comprehensive summary of recent progress in the field of medical textiles, with special reference to the use of herbal extracts in these materials. This review encompasses topics such as the classification of medical textiles, performance needs, types of herbal bioactive agents, methods of use, the present challenges, issues, and future perspectives in these materials, besides the use of herbal extracts in medical textiles, acting as promising materials in the future of healthcare.
2.Classification of Medical Textiles
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Figure 2 – Examples of Medical Textiles
Medical textiles pertain to a group of technical textiles with sophisticated features catering to the demands of the healthcare and hygiene sectors. Medical textiles have been designed to perform strictly in terms of their compatibility, sterility, strength, comfort, and efficacy as per the demands of their end-use product and interaction with the human body. Medical textiles can be categorized into non-implantable, implantable, extracorporeal, and healthcare & hygiene textiles, depending on their end-use product and interaction with the human body (Anandjiwala, 2006).
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Table 1 - Type of Medical Textiles
Non-implantable medical
Some of the medical textiles expected to provide non-implantability include non-implantable medical textiles. These are meant for external use and may come into temporary contact with the body or a wound. Examples of such medical textiles are dressings for a wound, bandage textiles, medical gauze textiles, compression textiles, sanitary napkins, and baby diapers. For such applications of medical textiles, there is a high demand for a few attributes: high absorbency, breathability, antimicrobial protection, and good compatibility with the body particularly for a wounded area ((Saha et al., 2022).
The addition of herbal extracts to non-implantable medical textiles can improve the properties of these textiles through the use of plant bioactive components. The advantage of using herbal extracts is that they can act as antimicrobial agents, anti-inflammatory agents, antioxidants, and wound healers, among other properties that can positively improve the medical aspect of the material. The herbs that can be added to medical textiles include neem, aloe vera, turmeric, chamomile, and green tea, among others based on specific medicinal purposes
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Fig 3 – Antibacterial nonwoven materials in medicine and healthcare
Classifications of Non-Implantable Medical Textiles and Corresponding Incorporation Methods:
• Wound Dress
Usually require the use of herbal extracts embedded by hydrogel coating, fiber embedding, or encapsulation for sustained release of bioactive compounds. Aloe vera extract and turmeric are commonly added for their enhancement of healing efficacy and antimicrobial protection.
•Surgical Gowns & Masks:
Need to possess high antimicrobial ability and protect from damage of breathability and mechanical properties. chemical grafting and coating of compounds of neem, turmeric, and green tea extract are required.
•Protective Textiles (such as Gloves)
Usually incorporate herbal extracts through grafting or encapsulation to create antimicrobial protective agents that do not limit flexibility and comfort.
Basic considerations to be taken into account when putting together herbal extracts with non-implantable medical textiles are:
1. Extraction and Stability: The methodology for extraction of bioactive compounds should not affect their efficiency. Stability during textile processing and storage is crucial for activity to last for some time.
2. Techniques of Incorporation: For the incorporation of herbal extracts, coating, encapsulation, grafting, or embedding within fibers can be used. Encapsulation methods (such as micro- or nano-encapsulation) were further used to control the release rates and prevent degradation of extracts.
3. Release Profile: The controlled and sustained release of herbal compounds ensures the continuous therapeutic effect, minimizing repeated changes in dressing.
4. Safety and Biocompatibility: The extracts and their delivery should not provoke any allergic reactions or toxicity upon contact with the skin.
5. Antimicrobial Efficiency: Herbal extracts can impede a wide range of pathogens, hence reducing the chance of infection at a wound site or a surgery site.
6. Mechanical and Physical Properties: Addition of extracts shall not compromise the strength, flexibility, and breathability of the textile.
7. Regulatory Compliance: Products need to be compliant with medical devices regulations and standards relevant to non-implantable medical textiles.

Specific herbal extracts and their mechanisms of incorporation into particular types of non-implantable medical textiles are detailed as follows:
•Aloe Vera (Aloe barbadensis) - water or gel extract; has moisture-retaining properties and is anti-inflammatory and soothing with a cooling effect; often found in dressings and contact pads(Chelu et al., 2023).
•Neem, Azadirachta indica, ethanolic, aqueous extracts of the leaves, or oils; broad-spectrum antimicrobial and anti-inflammatory properties; antimicrobial coating of dressing/bandages(Wylie & Merrell, 2022).
•Turmeric / Curcumin (Curcuma longa) solvent or nano-encapsulated curcumin; strong antioxidant and anti-inflammatory agent, wound healing property; incorporated powder/encapsulate in fibers or coatings(Salehi et al., 2024).
•Chamomile (Matricaria chamomilla)—water or ethanolic extract (and essential oil); anti-inflammatory, soothing, mildly antimicrobial agent in dressings and sensitive skin contact fabrics(El Mihyaoui et al., 2022).
•Green Tea (Camellia sinensis) - Polyphenols rich water extract; Antioxidant & antimicrobial properties; Used as additive in textiles for imparting oxidative stability & mild antimicrobial protection(Schneider et al., 2023).
•Pomegranate (Punica granatum), peels/seed extracts: Polyphenols; antioxidant & antibacterial properties; applied through coatings & composite materials (for wound care), respectively (Paczkowska-Walendowska et al., 2024).
•Moringa (Moringa oleifera) - leaf/seed extracts; antimicrobial/antioxidant properties, occasionally found in low-cost antimicrobial dress(Gheorghita et al., 2023)
• Tea tree oil (Melaleuca alternifolia): essential oil, microencapsulated essential oil; strong antiseptic/antimicrobial properties – often microencapsulated for incorporation in textile finishes to regulate its release (Zhou et al., 2024).
Overview of Incorporation Mechanisms and their Benefits:
· Pad-dry-cure / dip-dry-cure remain common for cotton/nonwoven finishing with herbal extracts simple, scalable Simple application method provides immediate bioactivity but may have limited durability. — shown for neem, aloe and other extracts(H Mondal, 2023) 
·  Microencapsulation: Protects sensitive compounds, allows controlled and sustained release, enhances stability during processing and storage. This technique is actively being used for protecting labile or volatile extracts such as tea-tree oil, neem oil, and essential oils to impart controlled release when microcapsules are integrated into nonwoven wipes or bound to textiles(Sharma et al., 2021)
·  Electrospinning: Integrates extracts during fiber formation, balancing mechanical properties with therapeutic function, is the dominant route when the goal is a nanofibrous wound dressing (curcumin, pomegranate, EGCG, propolis), because it provides morphology similar to that of the ECM, with high surface area and tunable release (Salehi et al., 2024)
· Plasma treatment/grafting is also employed as a method of surface activation for enhancing herbal finish bind/adhesion. Chemical binding with fibers prevents loss and is applicable for use with materials that must be repeatedly reused or cleaned by sterilization (Ivanovska et al., 2023).
Implantable medical textiles and the role of herbal bio actives
Implantable medical textiles refer to a specific niche of biomedical biomaterials that are either intended to be implanted or embedded into living bodies either temporarily or permanently. They range from applications related to implantation of blood vessel grafts, meshes to treat hernia, scaffolds to reproduce or repair ligaments and/or tendons, to implantable meshes and scaffolds fabricated from either biodegradable or bioresorbable biomaterials (Liu et al., 2023). Implantable or implanted biomaterials such as implantable medical textiles are constantly exposed to living tissues and systems of human bodies and, therefore, should ideally possess specifications such as sterility, cytotoxicity and hemotoxicity levels, and preventions or mechanisms against infections or inflammation ((Zhou et al., 2024).
Nowadays, there has been growing interest in using herbal and naturally derived bioactive compounds in textile-based implantable systems to ensure multiple functions. The natural compounds derived from plants, such as curcumin, polyphenols, and resin extracts, have known antibacterial, antioxidant, and anti-inflammatory properties, which find special applications in reducing infections in implants as well as regulating immune responses ((Zhou et al., 2024). Compared to regular antibiotics, most herbal bioactives have broad-spectrum antimicrobial properties and a low resistance induction potential and therefore are promising for LID from implant surfaces (Sun et al., 2025).
Of these bioactive compounds, Curcuma longa-derived curcumin has been extensively explored for implantable uses based on its strong anti-inflammatory and antimicrobial effects. (Wang et al., 2024). found that immobilization of Curcuma longa-derived curcumin on titanium implants with a polydopamine layer improved antibacterial effects remarkably with high cytocompatibility, suggesting great potential in developing infection-preventing implants. Moreover, Antibacterial efficacy with sustained release effects of electrospun polymeric scaffolds loaded with Curcuma longa-derived curcumin exhibited positive effects on cells, ensuring their suitability for implantable tissue engineering ((Sun et al., 2025). Propolis, a natural resin with phenolics and flavonoids, has also been explored as a functional additive in the development of implantable textile scaffolds. Electrospun propolis-loaded PLGA and cellulose nanofibrous scaffolds showed enhanced cell attachment, increased osteogenic differentiation, and strong inhibition of bacterial growth in implant models for bone-related applications (Askari et al., 2024). These results imply the use of propolis as a multifaceted bioactive additive in implantable textile scaffolds, especially in the field of orthopedics and dentistry.
Other herbal drugs, such as green tea polyphenols (green tea epigallocatechin gallate, EGCG), and herbal extracts such as Centella asiatica, have also been researched for use in textile-based constructs for implants. These herbal drugs and extracts are normally incorporated either using electrospinning, coating, or encapsulation in biodegradable polymers to bring about controlled release at the interface of an implant and tissues ((Xu et al., 2021)). Electrospinning has become one of the most used methods in preparing herbal-loaded textile constructs for use in implants because of its ability to generate nanofibrous structure similar to an extracellular matrix with high surface area properties (Chen et al., 2024).
Despite such encouraging progress, the translation of herbal-functionalized implantable medical textiles into a clinical setting remains difficult. Unlike non-implantable wound dressings, implantable devices must go through stringent examination procedures such as long-term biocompatibility tests, degradation properties, systemic toxicity, and stability after sterilization ((Zhou et al., 2024). Consequently, most of the research that has come to the fore so far is still at the preliminary stage about proof of concept, either at an in vitro scale or a small animal scale. However, such preliminary results do suggest that when appropriately combined with an implantable textile formulation, herbal bioactivities possess considerable potential about the development of next generation bifunctional implants with superior properties of resisting infection and promoting tissue regeneration.
Silk sutures functionalized with herbal coatings
Silk is one of the most widely used natural biomaterials for surgical threads because of its superior tensile strength, elasticity, knot security, and handling properties. Moreover, silk fibroin has natural bioactivity, which promotes cell adhesion and proliferation. Therefore, silk threads are very useful for applications like wound closure that need tissue integration (Altman et al., 2003). The protein-based material in silk fibroin makes it an excellent material for cell interactions, but natural silk threads are more susceptible to microbial adhesion and biofilm formation, thereby increasing the risk of post-surgical infections.
In recent years, to counter these deficiencies, there has been considerable effort put into functionalized silk sutures using herbal compounds and biomaterials to provide antimicrobial, anti-inflammatory, and tissue-healing actions. Some of the herbal extracts explored include the use of neem (Azadirachta indica), turmeric (Curcuma longa), aloe vera, tulsi (Ocimum sanctum), and Cynodon dactylon (Bermuda grass) owing to their well-proven antibacterial actions (Raina, 2008). Most of these bioactives are usually applied to silk sutures through surface coating, dip-coating, or biopolymer-assisted immobilization techniques. The resulting interface prevents microbial colonization by forming a protecting layer without compromising the mechanical integrity and biocompatibility of the suture material.
Biodegradable polymers like chitosan and alginate are commonly used as binder matrices for herbal coatings on silk sutures. Of these, chitosan imparts intrinsic antimicrobial activity, enhances coating adhesion, and provides controlled release of herbal constituents at the wound site. It has been reported that chitosan–herbal composite coatings on silk sutures greatly reduce bacterial load, promote better wound-healing outcomes, and offer minimal inflammatory responses compared with uncoated or conventionally treated sutures ((Tummalapalli et al., 2016). Further, herbal extracts like Cynodont dactylon incorporated into chitosan-based coatings have exhibited encouraging antimicrobial and anti-inflammatory activities devoid of the side reactions typically caused by synthetic antimicrobial agents.
Herbal coating on silk sutures provides additional advantages such as low surgical site infection rates, increased biocompatibility, and prolonged therapeutic actions. Most important is the feature of multi-components in herbal bioactives with broad antimicrobial activities that could have low chances of resistance development compared to single ones in antibiotic sutures. Thus, herbal and bio-polymer coating on silk sutures could provide a sustainable solution for future surgical textile products with implant applications. They are well suited to the current trends in medical device development that are green, multifunctional, and bioactive.
Extracorporeal medical devices and herbal applications
"Extracorporeal devices are those that function outside the body but are directly exposed to blood, body fluids, and/or body tissues. Hemodialysis membranes, blood oxygenators, extracorporeal membrane oxygenation (ECMO) sets, plasmapheresis filters, drainages for wounds, and blood-contact tubing are some examples of extracorporeal devices." Such devices are usually produced from polymeric membranes, tubing, and fibers, and/or textile constructions, and require strict specifications for hemocompatibility, anti-thrombogenicity, antimicrobial resistance, and low inflammatory reactivity (Ratner, 2013).Biofouling, which encompasses protein adsorption, platelet activation, microbial adhesion, and biofilm formation on material surfaces, is one of the utmost challenges encountered by extracorporeal devices.
To address these problems, surface modification and functionality coatings are widely used today; recently, researchers have delved into the use of herbal and plant-based bioactive agents as alternative agents to prevent microbial adhesion to material surfaces because they are safer than current synthetic agents used today(Olmo et al., 2020).
Herbal extracts and phyto Compounds like curcumin, green Tea Polyphenols (EGCG), Neem (Azadirachta Indica), AloeVera, and Flavonoids derived from plants have gained interest for their use in extracorporeal applications because of their strong Antimicrobial, Antioxidant, and Anti-Inflammatory properties. When these are incorporated into a Polymeric/Textile surface, they exhibit a reduction in Bacterial Adhesion and Oxidative Stress without cytotoxicity to blood cells and tissues (Ebenezer et al., 2025).
Some techniques of surface functionalization of extra-corporal devices with herbal bio actives include dip coating, layer-by-layer assembling, polymer blending, plasma-assisted surface grafting, as well as nanoparticle and microcapsule immobilization. For instance, polymer membrane coating with curcumin and polyphenols exhibited diminished microbial growth and hemocompatibility, in addition to synergy in the antimicrobial effects of the chitosan and herbal composite layer ((Sun et al., 2025)
Besides antimicrobial functionality, herbal bioactives also display anti-thrombogenicity/anti-inflammatory properties, which are of especial importance for blood-contacting ECOs. Polyphenolic compounds found in green tea plant extracts have been shown to possess anti-platelet activation/protein fouling effects that prolong device life by inhibiting complications arising from protein adsorption (Zhou et al., 2024). More importantly, herbal extract complexity provides a range of biological activities with less chance of resistance development due to less dependence on single-compound antibiotics.
Although there have been encouraging findings in the laboratory-scale study, it has not seen widespread clinical applications in herbal-functionalized extracorporeal devices. This could be attributed to challenges involved in maintaining long-term stability under continuous flow, compatibility with sterilization processes, and reproducibility of herbal extracts. However, emerging data indicate that herbal surface modification will serve as an effective, biocompatible approach for improving safety in new-generation extracorporeal medical devices.
Healthcare and Hygiene Textiles
Health and hygiene textiles play an important role in clinical environments to avoid the transmission of infection and to ensure sterile conditions. Some textiles within this category are represented by surgical gowns, drapes, face masks, caps, hospital bedding, and protective clothes. Key properties involve barrier protection, antimicrobial activity, comfort, and durability for repeated uses/disposal  (Saha et al., 2022). Herbal antimicrobial finishing is an eco-friendly alternative to synthetic chemicals applied to healthcare textiles, contributing to reduced nosocomial infections and better environmental performance (Hossain et al., 2024).
Herbal Personal Care Products in Medical Textiles
Traditional personal care medical textiles commonly utilize synthetic antimicrobial substances, perfumes, or softeners that can trigger irritation or allergic contact dermatitis, especially among vulnerable individuals, including neonates, geriatric patients, burned patients, or those with disrupted skin barriers (Karypidis et al., 2023). Herbal derivatives of medicinal plants provide a natural source for substituting synthetic substances in skin contact applications due to their long-standing conventional medical usage, natural biocompatibility, and established non-toxicological profile(Sharma et al., 2021).
Herbal materials such as aloe Vera, neem (Azadirachta indica), turmeric (Curcuma longa), tulsi (Ocimum sanctum), and other natural materials like chamomile, sandalwood, and eucalyptus have already gained extensive attention in the field of textiles because of their antimicrobial, anti-inflammatory, antioxidant, deodorizer, and wound-healing abilities. These are very useful in skin-related hygiene and prevention from secondary infections in hygienic fabrics in contact with the skin (Sain & Juneja, 2024).
For example, Aloe vera offers skin hydration, epithelial repair, and wound care due to its polysaccharide-rich gel, increasing fibroblast and water-holding capacity at the skin/material interface (Catalano et al., 2024). Neem (Azadirachta indica), commonly known as Indian lilac, offers overall bactericidal, fungicidal, antiviral, and antioxidant properties due to limonoids such azadirachtin, nimbinin, sinebin, and azadirone(Paul et al., 2025). Turmeric (Curcuma longa), also commonly named Indian saffron, offers antioxidant, antiblastic, antiproliferative, antifungicide, antibiotic, in addition to non-toxicity, due to its active principle, curcumin, that inhibits NF-kB pathway (Paul et al., 2025). These most valuable biological attributes of these botanical materials offer them direct
In the field of hygiene products, eco-friendly diapers with antibacterial Herbal finishes work towards the reduction of nappy rash and irritation caused by them by introducing a very eco-friendly alternative to existing conventional synthetic diapers with harsh chemical finishes. Additionally, Poly Herbal Sanitary Napkins have been introduced using biodegradable substrates with antibacterial and anti-inflammatory Herbal extracts of Curcuma longa and Azadirachta indica that have shown considerable antimicrobial activity in laboratory tests (Mishra et al., 2025).
From a clinical perspective, herbal-functionalized personal care medical textiles could be added to infection prevention, enhanced skin tolerability, odor-managing properties, and improved patient comfort, and in this manner, could reduce usage of topical pharmaceuticals such as antibiotics and corticosteroids. Plant-derived bioactive compounds added to skin contact textiles could be utilized to prevent or manage infections (Schneider et al., 2023). 
Plant-derived bioactives incorporated into skin-contact textiles have been shown to reduce microbial load while maintaining dermal compatibility have been proven to diminish microbial counts while retaining skin compatibility, an area that is crucial in medical settings where repeated treatment or long-term application may be necessary. Furthermore, being eco-friendly, biodegradable, and non-toxic, herbal finishes are in line with world sustainability goals that aim at limiting hazardous materials in medical supplies, including medical textiles ((Bibi et al., 2024).
In conclusion, the inclusion of herbal personal care products in medical textiles is the point where the needs of medical functions, safety, and sustainability converge. Medical textiles hold the promise of the development of the next generation of medical and hygiene products that not only protect but also promote skin health.
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Figure 4 - Healthcare and Hygiene Textiles

	Summary Table (Recommended for Article)

	Classification
	Examples
	Key Functions
	Herbal Application Potential

	
	
	
	

	Non-implantable
	Dressings, pads, diapers
	Absorbency, healing
	High

	Implantable
	Sutures, meshes
	Strength, biocompatibility
	Emerging

	Extracorporeal
	Dialysis membranes
	Filtration
	Limited

	Healthcare & hygiene
	Gowns, masks
	Barrier protection
	High


              
Table 2- Summary of Medical Textile and Herbal Application

Summary
One of the most important trends in current medical textile technology is that herbal alternatives are being considered in place of synthetic antimicrobial compounds, due to safety concerns associated with cytotoxicity, skin sensitization, persistence, and microbial resistance. By nature, herbal extracts are biocompatible, non-specific, multi-action, and acting by synergistic principles, suitable for long-term skin contact applications such as wound care, toilet articles, and medical fabrics. Besides infection control, these phyto-bioactives exert ancillary therapeutic properties such as anti-inflammatory, antioxidant, and wound-healing activities, allowing the formulation of multi-functional "active" medical textiles to promote tissue repair and patient comfort. Another critical factor is that the natural herbal remedies are renewable and biodegradable, holding great promise to meet the requirements of sustainability and green chemistry principles pertaining to the medical industry and thus enabling reduced environmental impact and facilitating end-of-life management of the products of medical textiles. Encouraged by tightening regulatory frameworks and growing demand for safer, eco-friendly healthcare materials, herbal-functionalized medical textiles may offer a promising pathway to next-generation, patient-centered, sustainable solutions in healthcare.
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