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Key Points

 e-Textiles in healthcare are making considerable progress in helping with diagnostics,
disease prevention, and treatment
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e Conductive threads can function as sensors and data transfer systems

» Wearable Biosensors (WBS) are less invasive and painful, and provide real-time
measurements of biochemical and biological markers

 E-textiles can be used in the treatment of precancerous skin conditions, neurological
conditions, light drug delivery, and pain management

» Challenges include lengthy regulatory authorisation procedures, data protection, and

managing e-waste
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Textiles date back hundreds of thousands of years. Probably to when Neanderthals started using the
hides of animals they hunted for warmth, bedding, and shelter . While the first function of textiles

was primarily performance-based (i.e. to protect us from the elements), today’s generation of
electronic textiles can save lives too. The best example is the medical field, where e-textiles to
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enhance healthcare have made considerable progress.

Smart fabrics or e-textiles are textiles which can sense, react, or adapt to environmental conditions or
stimuli such as thermal, chemical, or mechanical factors. Some can also respond to external
conditions/stimuli in a predetermined way . As we discussed in a previous post on the future of

wearable technology, it's debatable whether their application in some industries, such as fashion, will
be more than a passing trend.

However, healthcare is key to the future longevity of smart textiles as there is a real and
demonstrable need for early diagnostics, disease prevention, treatment, and home support . This
‘real need’ can be attributed to:

e An increased attention to health globally

» Longer life expectancies

e Growing concern over the increased rates of obesity and chronic diseases such as
diabetes, cancer, and heart conditions

* A commitment to sustainable development where populations are healthier, more
independent, and can benefit from low-cost medical care

How are e-textiles made?

E-textiles are made of minuscule conductive threads that either exist naturally (e.g. gold) or have
been specially treated to become conductive (i.e. electrical or optical fibres). They can function as

sensors, data transfer systems, antennae, thermochromic displays, and heating elements .

How this works depends on five main components:

Platform: the main fabric structure and its manufacturing process

Interconnected architecture: fabric design, fusing of data paths, and how their

electronic circuits are intermingled

Hardware: microchips, sensors etc.

Software: how information is processed and communicated

Performance metrics: evaluates remaining parameters such as cost, physical
dimensions, and manufacturing aspects
Using e-textiles to enhance healthcare is a logical application. Because they can act as a second skin

and are designed for comfort and functionality, they help to monitor and communicate a patient’s
condition by detecting, storing, analysing, and transmitting physiological signals.
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‘Wearable Biosensors’ assist with
diagnosis and disease prevention

Wearable biosensors (WBS) are portable electronic devices that integrate sensors into or onto the
human body in the form of tattoos, gloves, clothing, or implants . The benefits of these medical
devices over their traditional counterparts are that they are generally less invasive and provide real-
time measurements of biochemical (e.g. sweat, saliva, tears) and biological (e.g. sleep, blood

pressure, respiration) markers.

Myant's blood pressure monitoring shirt is called SKIIN, and it allows for 24/7 monitoring and
automatic data tracking. Considering that over 40% of all strokes and heart attacks in the UK are
associated with high blood pressure, this application of e-textiles to enhance healthcare could literally
be a lifesaver.

Textile-based sensor systems can also be used in the diagnostics and prevention of sleep disorders
such as apnea-hypopnea syndrome (where the airflow is reduced or stops during sleep)

* Measures pulse waves during sleep

¢ |s comfortable and non-intrusive to wear

 Allows for more accurate readings as patients can come into a natural sleep state at
home - as opposed to being hospitalised in an unfamiliar environment and attached to
sensors and machines

e A wireless biomonitoring system provides real-time alerts

* A more personalised approach to healthcare

Improved medical treatments and
home support

E-textiles can also be used for the treatment of precancerous skin conditions, neurological conditions
such as epilepsy, light drug delivery (e.g. insulin for diabetics), and pain management for people with
arthritis. The benefits of using e-textiles here are less hospitalisation time and therefore reduced
costs, as well as personalised treatments that can often be used independently at home.

The FLUXMEDICARE® device uses photodynamic therapy embedded in textiles (Textile-PDT) to treat
Actinic Keratoses- precancerous skin lesions. The traditional photodynamic treatment uses light-
emitting diodes, which are very rigid, uncomfortable, and painful. However, this device uses a
patented knitting process to insert optical fibres directly into the fabric structure. The advantages:
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* There are no burning or heat sensations during treatment, so it’s less painful for the
patient

The soft fabric adapts flexibly, so the patient has more freedom of movement

Results are equivalent to conventional PDT methods

Protective equipment, cooling, or anaesthesia aren’t necessary

Homogenous and targeted treatment of affected areas are possible

The ONANOTEC Glove is an all-in-one IoT glove system to treat osteoarthritis:

* Provides dry heat to joints, alleviates pain, and releases a medicated ointment to
penetrate finger joints

* Vibration function helps to release joint stiffness and increase mobility

» Uses shape memory alloys (SMA) to provide a straightening function

» Uses micropulses to provide a subtle stretching effect

* |oT functionality allows the physician to monitor the treatment and give tailored
prescriptions in real-time while the patient is at home

e Easy smartphone or tablet connection via Bluetooth

 Self powered rechargeable batteries

What are the difficulties in using e-
textiles to enhance healthcare?

Even though the above examples highlight the unique benefits of e-textiles to enhance healthcare, it
has its challenges.

The first is that the regulatory authorisations needed to approve them in a medical context are
lengthy and expensive. In addition, smart textiles that rely on data capturing to fulfil their function
present privacy and ethical issues regarding how personal information is stored, shared and
sometimes sold.
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What's trending for smart textiles in
medicine and healthcare?

Because there’s a real need for e-textiles in healthcare, the trends we're keeping an eye on have
exciting potential. Advances in nanotechnology mean that even more functionality can be built into
textiles. Shape memory materials provide more options for prostheses and replacements for body
parts such as ligaments and tendons. Self-cleaning and anti-bacterial materials improve hygiene and
sterilisation of medical environments.

One trend that will surely have a bright future, especially in light of sustainable design and renewable
energy, will be the continued development of energy harvesting textile materials. Sensors on the
body require energy, and the human body produces heat naturally. Medical garments that can create
the energy that sensors need independently don’t need a battery and are more sustainable in terms
of cost and environmental responsibility.

Is there a trend in smart textiles that you're excited about? Share your thoughts in the comments
section below, and we’'ll help you keep an eye out!
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Developing smart home loT products to meet increasing consumer demand is an opportunity for
success!
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