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Implantable tactile sensors, combined with nanomedicine, aid in restoring
the sense of touch, enhancing the quality of life for those who have lost it.
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Tactile receptors in the skin have a crucial role in sensing®®® and motor
control.®®® Paralysis, diabetes,®”® and multiple sclerosis (MS), as well

as tumours, arthritis, vitamin deficiencies,®" and certain medications
and surgeries, can lead to the partial or total loss of sense of touch®? or
peripheral neuropathy.3”® Peripheral neuropathy, a condition affecting
some 2.4% of the global population and up to 7% of those over 45 years
of age, impairs the peripheral nerves responsible for translating external
information into brain signals.®™

Getting an up-to-date understanding of global spinal cord injuries is not
easy.’® Nevertheless, there were an estimated 9 million cases of spinal
cordinjuries worldwide in 2019, a 53% increase compared to that in 1990,376
with the majority resulting from preventable causes such as road traffic
accidents, falls, or violence.®” In the United States, about 5.4 million
individuals live with paralysis, affecting nearly 1in 50 people,®’® and just
under 300,000 live with generalised spinal cord injuries.3™

In terms of disease prevalence, multiple sclerosis (MS), which affects
cognitive, emotional, motor, sensory, and visual functions, is caused by
the immune system attacking the brain and spinal cord3® and affects over
1.8 million people globally, predominantly young adults and women.®®' In
2021, some 529 million people globally had diabetes, 6.1% of the global
population.®® The highest rates were observed in Oceania and the Middle
East and North African (MENA) regions, at 12.3% and 9.3% respectively.%83
The illness caused 2 million deaths in just 2019 alone.®®* Type 2 diabetes,
which accounts for 96% of cases, is predominantly linked to high Body
Mass Index (BMI) and this correlation increased by 24% from 1990 to
2021.%%% Projections suggest over 1.3 billion people will have diabetes

by 2050.38¢

and up to 7% of those
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Battery-powered or wireless power-transferred®®” implantable tactile
sensor systems,3®® together with nanomedicine, regenerate the central
nervous system?®?° to help individuals restore their sense of touch.

Like implanted cardiac pacemakers, implanted devices for glucose
monitoring, cochlear implants, and deep brain simulators for Parkinson’s
disease, these implantable tactile sensor systems offer solutions for a
better quality of life for those affected. These components can be placed
anywhere in the body where the loss of sense of touch has been encased
in materials such as titanium, alumina, and fused silica, with output from
the sensor encoded via brain microstimulation for tactile feedback.3%°

People suffering from full or partial Infections at the implant site,
sensory loss recover their sense of technical malfunctions such as
touch, enhancing independence, disruptions in wireless power
quality of life, and productivity. systems, and challenges related to

sealing, biocompatibility, and the
size of the implantable sensor.
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Paralysis, diabetes, and multiple sclerosis
(MS), as well as tumours, arthritis,
vitamin deficiencies, and certain
medications and surgeries can lead to the

partial or total loss
of sense of touch
or peripheral
neuropathy
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