
www.ijcrt.org                                                        © 2024 IJCRT | Volume 12, Issue 3 March 2024 | ISSN: 2320-2882 

IJCRT24A3168 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org j857 
 

Advancements In Textile-Based Innovations In 

Medical 
 

Ms. Sonal Mahesh Gaikwad (MSc Student of Textile Science and Apparel Design) 

 Ms. Nikhila Rane.  (Assistant Professor of P.G Department of Textile Science and Apparel Design) 

SNDT Women’s University, Mumbai, India. 

Abstract: Textile-based innovations in the realm of bone medical present a compelling avenue for 

addressing challenges in orthopedic treatments and bone regeneration. This review examines recent 

advancements in utilizing textiles for bone-related applications, including scaffolds for tissue engineering, 

implants, and wearable devices for monitoring bone health and facilitating rehabilitation. Key 

developments involve the incorporation of biocompatible and bioactive materials into textiles to promote 

osteogenesis and enhance mechanical properties. Additionally, smart textiles equipped with sensors offer 

real-time monitoring of bone healing processes, enabling personalized interventions and improving patient 

outcomes. The review discusses challenges such as biomechanical compatibility, long-term stability, and 

clinical translation, alongside potential future directions in harnessing textile-based approaches for bone 

medicine. 
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I. Introduction  

When it comes to technical textiles, it also comes under medical textiles. Already medical textiles are an 

emerging sector in the present world. The new field that has been created as a result of the combination of 

textile technology and medical science is known as medical textiles or Med-tech. From the hygienic 

material and hospital bed sheets, curtains to surgical masks, gowns, etc. used in operation theaters, even 

surgical threads, bandages and artificial bones, ligaments, artificial kidneys, livers, there are touches of 

technological and smart textiles everywhere. Medical textiles have been playing an important role in 

medicine for centuries.  

Medical textiles a specialized field within healthcare, have a wide array of uses such as wound dressings, 

surgical garments, and orthopedic supports. They serve both hygienic and tissue replacement functions. 

Common materials like cotton, nylon, and polyester undergo weaving and knitting techniques. [8] 

Important factors like denier, tenacity, and heat shrinkage are considered for tailored properties. These 

textiles play a crucial role in healthcare, including the development of artificial joints and heart valves.[7] 

II. Application  

The application of medical textiles in healthcare is extensive, encompassing wound dressings, surgical 

attire, and orthopedic braces. These textiles serve hygienic and tissue replacement roles, utilizing materials 

such as cotton, nylon, and polyester. [6] Techniques like weaving and knitting are employed in their 

fabrication, considering factors like denier, tenacity, and heat shrinkage for customized characteristics. 
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Medical textile is indispensable in modern healthcare, contributing to advancement such as artificial joints 

and heart valves. [4] 

Materials compatible with hard tissues must exhibit excellent mechanical properties that align with those 

of hard tissues. Polymers utilized in hard tissue replacements typically possess attributes such as good 

processability, chemical stability, and biocompatibility. These polymers find applications in artificial bones, 

bone cement, and artificial joint.[1] 

Orthopedic implants serve to replace bone and joints, while fixation plates stabilize fractured bones. Textile 

structural composites are increasingly replacing metal implants in these applications. A non-woven fibrous 

mat comprising graphite and Teflon is employed around implant to foster tissue growth.[2]  

Artificial bone technology has witnessed remarkable advancements, particularly through the integration of 

textile materials into its design and fabrication processes. Textile-based artificial bones represent a 

groundbreaking approach to addressing bone injuries, defects, and degenerative conditions. [3] By 

harnessing the unique properties of textile fibers, researchers and engineers have unlocked new avenues 

for creating synthetic bone structures that closely mimic the strength, flexibility, and porosity of natural 

bone tissue. [5] 

 

III. Method replacement of bone  

In traditional bone replacement procedures, synthetic materials such as metals and ceramics have been 

widely used. However, these materials often present challenges related to biocompatibility, weight, and 

flexibility. [9] Textile-based artificial bones offer a promising alternative by leveraging the inherent 

advantages of fibers like polyethylene terephthalate (PET) and other biocompatible materials. [17]  

The integration of textile fibers into artificial bone scaffolds enables the development of porous structures 

that promote cell adhesion, proliferation, and tissue ingrowth. This porous architecture facilitates the 

exchange of nutrients and metabolic waste, supporting the regeneration and integration of new bone tissue. 

Moreover, textile-based artificial bones exhibit enhanced flexibility and mechanical properties, allowing 

for better adaptation to the natural movements and loading conditions of the body.[14]  

In this review, we delve into the principles, materials, and applications of textile-based artificial bones. We 

explore the innovative approaches employed in their design, fabrication, and integration into clinical 

practice. Through a comprehensive examination of recent research and development efforts, we aim to 

highlight the transformative potential of textile materials in revolutionizing the field of bone tissue 

engineering and orthopedic surgery.[12] 

Artificial bones are often crafted using textile fibers for their construction. Among these fibers, 

polyethylene terephthalate (PET) stands out as a common choice due to its robustness and lightness. PET 

fibers are intricately woven or knitted into a fabric-like structure that closely mimics the natural properties 

of real bone.[16] 

IV. Why PET fibers are preferred for artificial bones: 

1.Strength and Flexibility: PET fibers offer a unique balance of strength and flexibility, which is crucial for 

enduring the various stresses and strains bones experience within the body. 

2. Biocompatibility: PET fibers are biocompatible, meaning they are well-tolerated by the body and do not 

provoke adverse reactions when implanted. 

3.Porosity: The woven or knitted pattern of PET fibers allows for the creation of a porous structure. This 

porous nature facilitates the ingrowth of bone cells and fosters integration with surrounding tissue. 

4.Customization: Textile fibers, including PET, can be tailored to specific shapes and sizes. This 

customization capability enables the fabrication of artificial bones that closely match the unique anatomical 

needs of individual patients. [10] 
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Table No: 1 Implantable Materials used in Medical Textiles: [19] 

Fiber Types Textile Structure  Applications  

Polyester  Woven, knitted  Heart Valves 

PTFE fiber, Polyester fiber  Woven, knitted Vascular grafts  

Chitin, Silicone, 

Polypeptides 

Nonwoven  Artificial Skin  

Silicone, Polyacetyl fiber, 

polyethylene fiber, carbon   

Filament form   Artificial Joints/bones  

 

V. Conclusion  

In conclusion, the integration of textile materials into the development of artificial bones represents a 

paradigm shift in the field of bone tissue engineering and orthopedic surgery. The unique characteristics of 

textile fibers, particularly exemplified by materials like polyethylene terephthalate (PET), have propelled 

advancements in creating synthetic bone structures that closely emulate the properties of natural bone 

tissue. [13] 

Textile-based artificial bones offer a compelling solution to longstanding challenges associated with 

traditional synthetic materials, such as biocompatibility and flexibility. [20] The porous nature of these 

structures, facilitated by the weaving or knitting of fibers, fosters an environment conducive to cell 

adhesion, proliferation, and tissue regeneration. This, in turn, enhances the integration of artificial bones 

with the surrounding biological tissue, promoting long-term success in orthopedic applications.[11]  

The customizable nature of textile fibers allows for the tailoring of artificial bones to match the specific 

anatomical requirements of individual patients. This customization, coupled with the strength and 

flexibility inherent in textile materials, opens new possibilities for personalized and patient-centric 

approaches to bone replacement procedures.[15] 

As research and development in this field continue to progress, textile-based artificial bones hold promise 

for improving patient outcomes, reducing complications, and expanding the scope of orthopedic 

interventions. The intersection of textile engineering and medical science has given rise to innovative 

solutions that may redefine the future of bone repair and regeneration. Ultimately, the evolution of artificial 

bones using textile materials signifies a transformative journey toward more effective and patient-friendly 

orthopedic solutions.[18] 

Upgrading technology and introducing new medical textile products will assist patients in addressing their 

healthcare needs. These advancements aim to produce precise hygienic products with potent antimicrobial, 

antiviral, and hygienic properties, which are invaluable in the realm of functional medical textiles. 
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