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Biotextiles, a fusion of textiles and biological materials, have emerged as a
promising frontier in medical applications due to their unique properties and
versatility. Surface modification techniques play a crucial role in enhancing
the functionality and performance of biotextiles for various medical
purposes. This article provides a comprehensive overview of surface
modification strategies and their applications in medical biotextiles.

Surface Modification Techniques

Chemical Modification: Involves altering the chemical composition of
the biotextile surface using functional groups or coatings to improve
biocompatibility, cell adhesion, or drug delivery.
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Physical Modification: Alters the surface topography or structure
through techniques such as electrospinning, plasma treatment, or laser
ablation, enhancing surface roughness, porosity, or wettability.

Biological Modification: Introduces biological molecules or cells onto
the biotextile surface, promoting cell growth, tissue integration, or
antimicrobial properties.

Applications in Medical Biotextiles

Wound Healing

Surface-modified biotextiles with antimicrobial properties can prevent
infection and promote wound closure. Nanofibrous biotextiles with
controlled drug release capabilities can deliver antibiotics or growth factors
directly to the wound site, accelerating healing.

Tissue Engineering

Biotextiles with tailored surface properties can mimic the extracellular
matrix, providing a supportive environment for cell growth and
differentiation. Scaffold-based tissue engineering constructs can be
designed using surface modification techniques to promote cell attachment,
proliferation, and tissue formation.

Drug Delivery

Surface-modified biotextiles can serve as drug delivery platforms. By
chemically modifying the surface, biotextiles can bind and slowly release
therapeutic agents, providing localized and controlled drug delivery for
sustained therapeutic effects.

Biosensors



Biotextiles with functionalized surfaces can act as biosensors, detecting
and monitoring biomarkers or analytes in the wound or tissue environment.
This allows for real-time monitoring of wound healing, infection, or disease
progression.

Antimicrobial Protection

Surface modification with antimicrobial agents or coatings can impart
antimicrobial properties to biotextiles, preventing bacterial adhesion and
growth. This is critical in medical applications where infection control is
essential, such as wound dressings and surgical implants.

Case Studies

Antimicrobial Wound Dressings: Nanofibrous biotextiles modified
with silver nanoparticles exhibit potent antimicrobial activity, inhibiting
bacterial growth and promoting wound healing in diabetic ulcers.

Tissue-Engineered Blood Vessels: Polyurethane scaffolds surface-
modified with collagen and heparin provide a biocompatible
environment for endothelial cell growth, enabling the development of
functional blood vessel constructs.

Drug Delivery Scaffolds: Gelatin-based biotextiles modified with
polydopamine coating can effectively load and release antibiotics,
providing sustained antimicrobial protection in bone infections.

Surface modification techniques have revolutionized the field of medical
biotextiles, enabling the development of advanced materials with tailored
properties for specific medical applications. From wound healing to tissue
engineering and drug delivery, surface-modified biotextiles hold immense
potential for improving patient outcomes and advancing healthcare. As



research continues, we can expect even more innovative and effective
applications of biotextiles in the medical field.
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