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Textiles play vital, evolving roles in modern gastroenterology
and endoscopy, stretching from protective apparel to advanced
diagnostic and robotic tools.

Diagnostics and Non-Invasive Monitoring
Electrogastrography (EGG): Conductive textile electrodes use
stainless-steel or copper-nickel fibers to track stomach electrical
activity without invasive procedures.

Smart Internal Sensors
Biodegradable smart textiles are engineered to monitor internal
gastrointestinal motility and pH changes.

Endoscopy and Robotic Innovations

Catheter and Device Engineering

Biomedical textiles replace stiff metal components in endoscopy
tools, offering MRI-safe properties, high tensile strength, and
extreme flexibility.

Smooth Navigation

Textile-reinforced endoscopic structures provide a lower
coefficient of friction and superior ability to conform to complex
anatomical curves and bends.

Infection Control and Protection

Personal Protective Equipment (PPE)

High-barrier surgical and procedural gowns (often level 3 or
higher) protect endoscopists and clinical staff from fluid and
pathogen exposure during GI procedures.

Antimicrobial Linens

Reusable or single-use fabrics equipped with specialized
antimicrobial treatments help reduce nosocomial pathogen
transmission in clinical environments.

Smart Textile Integration
Smart Textile Sensor Integration is transitioning from
experimental prototypes into high-precision, clinically relevant

tools within gastroenterology and endoscopy. By blending
micro-electronics, conductive fibers, and flexible polymers
directly into fabrics or ingestible structures, these sensors bypass
the rigid limitations of traditional medical devices.

They operate across three main modalities: external garments,
smart ingestible capsules, and advanced endoscopic tools.

Non-Invasive External Wearables (GI Motility & Health
Tracking)

Rather than relying solely on invasive manometry or hospital-
bound tests, smart garments collect continuous, long-term
gastrointestinal data

Piezoresistive & Strain Sensors

Flexible bands or shirts leverage knitted piezoresistive fabrics
that measure chest and abdominal expansion. They map
localized abdominal mechanical movements to track peristalsis
and identify irregularities like gastroparesis or severe bloating.

Conductive Textile Electrodes

Replacing cold, irritating gel-based stick-on patches, “second
skin” knitted textiles with silver, stainless steel, or graphene-
coated fibers adhere tightly to the abdominal skin. They
continuously record long-term electrogastrography (EGG)
signals to map gastric pacemaking rhythms.

Acoustic Textile Patches

Embedded flexible yarn microphones or acoustic microfibre
waveguides act as non-invasive sensors to record bowel sounds.
Real-time signal processing filters out background noise to
diagnose bowel obstructions or post-operative ileus early.

Ingestible Smart Pills & Capsules (Internal Biochemistry)
Textile engineering has enabled miniaturized, thread-based
electrochemical sensors to be deployed inside the digestive tract
via ingestible capsules
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Thread-Based pH Tracking

Advanced pills utilize conductive carbon-coated or polyaniline
(PANI) threads integrated onto 3D-printed capsule surfaces.
These responsive textile biosensors can measure extreme
hydrogen ion fluctuations across the stomach and intestines.
They act as clear biomarkers for inflammatory bowel disease
(IBD) or peptic ulcers.

Modular Biomarker Assays

Because fabric structures possess an extremely high surface-
area-to-volume ratio, these threads can be functionalized with
specific enzymes or antibodies. They are being engineered to
screen for internal bleeding, gut microbiome metabolites, or
active gastrointestinal pathogens.

Smart Integration in Endoscopy & Colonoscopy
Within active procedural endoscopy, texturized smart sensors
give clinicians tactile data they otherwise cannot feel

Piezoresistive Robotic Sleeves

Fitting an endoscope or colonoscope with a tactile, fabric-based
sensor sleeve allows the scope to measure exact surface pressure
against delicate mucosal walls. This prevents accidental
mechanical perforations during difficult navigations.

Fiber Optic Bragg Grating (FBG) Textiles

Integrating micro-thin fiber optic threads into flexible endoscopic
shafts tracks exactly how much an endoscope is flexing or
looping inside a patient’s colon. This spatial tracking provides
high visual intuition for the endoscopist without requiring
fluoroscopy radiation.

Technical & Engineering Benchmarks
To safely transition from bench to bedside, smart gastroenterology
textiles must meet stringent material criteria

Requirement Category

Target Metric / Material Standard

Clinical Purpose

Biocompatibility
polyurethane coatings

ISO 10993 compliant; Chitosan or

Prevents mucosal irritation or allergic reactions
internally and externally.

Signal Processing
TI ADS series)

Edge Al / Analog Front-End chips (e.g.,

Filters out massive motion artifacts from moving
or breathing patients.

Chemical Resilience

leaching

High colorimetric reversibility; zero dye

Ensures the sensor doesn't fail or poison the body
when hit with harsh gastric acid.

Copyright: © 2023 N.Gokarneshan. This is an open-access article distributed under the terms of the Creative Commons Attribution License,
which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.

J Gastro Endosc, 2026

www.oaskpublishers.com

Page: 2 of 2



