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Role of Textiles in Nephrology and Neurology
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Medical textiles play a critical, often lifesaving role in both
nephrology and endocrinology, transitioning from traditional
wound care to sophisticated, engineered, and smart applications
that support organ function and long-term care.

Role of Textiles in Nephrology

Extracorporeal Devices (Artificial Kidney)

The most significant application is in hemodialysis, where artificial
kidneys (dialyzers) are constructed using approximately 7,000
hollow fibers made of materials like polysulfone, cellulose, or
polyacrylonitrile. These fibers serve as membranes that remove
waste products (urea, creatinine) from the blood.

Vascular Access
Knitted polyester grafts are used for vascular access in dialysis
patients.

Peritoneal Dialysis
Textile-based, non-woven materials are used for specialized
dressing to protect the catheter insertion site from infections.

Wound Care and Fluid Management

Due to complications like edema and, in some cases, diabetic
foot ulcers (which are relevant to both renal and endocrine care),
specialized dressings are used.

Wearable Sensors
Future applications involve using textiles to monitor fluid and
sodium balance in patients with Chronic Kidney Disease (CKD).

Role of Textiles in Endocrinology

Diabetes Management (Diabetic Foot Care)

Specialized textile-based materials, such as cotton woven fabrics
treated with antimicrobial substances (e.g., Tancho®-based), are
used for dressings to treat diabetic foot ulcers and prevent infections.

Smart Textiles for Monitoring

Wearable sensors integrated into clothing, such as knitted,
conductive garments, can monitor sweat to track glucose levels,
electrolyte balance, and metabolic markers in diabetic patients.

Smart Garments
These can also track physical activity and posture in patients with
metabolic conditions.

Drug Delivery
Advanced fibrous structures are being explored for the controlled
release of hormones or drugs.

Key Properties of Medical Textiles
Biocompatibility
Materials must not provoke an immune response or toxic reaction.

Sterilizability
Must withstand sterilization techniques (e.g., autoclaving, ethylene
oxide).

Hemocompatibility
Materials in contact with blood (e.g., in dialysis) must not cause
clotting or blood cell destruction.

Absorbency and Breathability
Crucial for wound healing and comfort.

Antimicrobial Capabilities
Treatments to prevent infection.

Future Trends

Tissue Engineering

Development of biodegradable scaffolding to regenerate kidney
tissue.

Smart Garments
Using wearables to reduce the frequency of clinical visits for
diabetic and chronic kidney disease patients.

Improved Materials
Developing more durable and effective materials for both, like
nanofibers for better filtration.

In the fields of nephrology and endocrinology, textiles serve
as critical components for both life-sustaining extracorporeal
devices and smart diagnostic tools that monitor metabolic and
fluid balances.

Role in Nephrology
Textiles are foundational to renal replacement therapies,
particularly in the construction of artificial organs.
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Artificial Kidneys (Dialyzers)

The core of a hemodialysis machine is the dialyzer, which utilizes
thousands of hollow viscose or synthetic fibers (typically 100-200
microns in diameter). These microporous textile membranes act
as filters to remove waste products like urea and creatinine from
the patient’s blood while maintaining essential fluid levels.

Fluid Management

Smart textiles integrated with sensors can monitor sweat
composition (e.g., sodium and chloride levels), providing a non-
invasive way for clinicians to assess the electrolyte and fluid status
of patients with Chronic Kidney Disease (CKD).

Implantable Scaffolds

Advanced 3D textile structures are used as scaffolds for tissue
engineering, aiming to regenerate renal tissues or create bioartificial
kidney components.

Role in Endocrinology

In endocrinology, the primary application of textiles involves
the continuous monitoring of metabolic biomarkers and the
management of chronic conditions like diabetes.

Continuous Glucose Monitoring (CGM)
“E-textiles” or smart fabrics can be embedded with electrochemical
biosensors that track glucose concentrations in sweat or interstitial
fluid in real-time. This allows for non-invasive, round-the-clock
monitoring without frequent needle sticks.

Diabetic Wound Care

Smart textiles are used to develop intelligent wound dressings for
diabetic foot ulcers. These dressings can:

Monitor pH and temperature to detect early signs of infection.
Deliver therapeutic agents or antimicrobial substances (like silver
or chitosan) directly to the wound site.

Artificial Liver Support
Similar to the artificial kidney, hollow fiber membranes are used in
extracorporeal liver assist devices to separate plasma and supply
fresh nutrients, supporting the complex metabolic functions of
the endocrine-active liver.

General Medical Applications
Beyond these specialties, medical textiles provide essential
hygiene and protection through

Barrier Fabrics
Surgical gowns, masks, and drapes engineered for high fluid
resistance and antimicrobial properties to prevent cross-infection.

Compression Garments
Used to manage edema, a common symptom in both renal and
endocrine disorders.

Would you like to explore the specific materials used in dialysis
membranes or the latest prototypes for smart insulin-delivery
clothing?
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