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societal change through
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Quantum Technology Super Sensor
(QTSS™ ) Quantum Materials harness
‘nature’s’ sub-atomic quantum
conduction mechanisms based on
Quantum Mechanics Principles rather than
Classical Mechanics Principles.
Conduction in these sensing materials is
achieved via tunnelling of electrons
through insulative barriers around the
magnetite particles (see Figure 1 below).
Quantum conduction allows these
quantum materials to sense across the
whole range of electrical conductivity,
from insulator to conductor, and provides
other unique and very useful electrical
effects.

Figure 1
It is also due to these quantum conduction
mechanisms that QTSS™ materials have
the ability to conduct ‘through’ the
materials only at the point of applied
pressure or stimulus (see Figure 2 below)
and not throughout the whole body of the
material, which is the case for most
conductive materials. As these quantum
materials are insulators in their normal
state (ie. the quiescent resistance of these
materials is extremely high) they tick
another environmentally friendly box for
‘energy efficiency’ during use.
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QTSS™ QUANTUM MATERIALS &
THE BENEFITS
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curved surfaces or large dynamic

SocketSense project combines Printed
Electronics (Large Area Electronics)
and these QTSS™ materials to create
mass producible, durable, flexible,
lightweight and low-cost multifunctional sensors for monitoring
pressure, shear and friction in
prosthetic sockets.
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SUMMARY OF BENEFITS
QTSS™ materials make it possible to have products which:
•

Have new form factors, are ultra-thin, lightweight, flexible &
customisable.

•

Have low voltage operation & low power consumption.

•

Are simple to manufacture in large scale.

•

Reduce environmental impact.

•

Achieve new low-cost structures and multi-functionality

Figure 4

MULTI-FUNCTIONALITY:
QTSS™ Pressure sensor strip (see Figure
3 showing a printed sheet of uncut strips)
These multi-point sensor strips consist of
two printed PET layers adhered together.
They can be trimmed to any size
depending on the length of the socket and
placement of the individual sensels. The
top layer is printed with silver ink and the
bottom layer is similar but with the
addition of the QTSS™ pressure sensing
ink. A very ‘simple’ printed design has
been utilised which allows for mass
production worldwide by multiple parties.
For this particular application the sensor
has been designed to respond to pressures
up to around 300 kPa, but QTSS™ inks
sensitivities can be altered for different
applications. One can imagine future
versions being printed onto more
environmentally friendly and recyclable
substrates or even 3D printed electrodes
inside socket walls with QTSS™
recyclable stickers applied in identified
locations.
QTSS™ Shear sensor (see Figure 4)
The QTSS™ shear sensor is also printed
onto PET and is interchangeable in a
socket with a QTSS™ pressure sensing
strip. Trimmable to any length it can be
placed at key locations in the socket and
indicates the size and direction of resultant
tangential forces.
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SUMMARY
Electronic devices are becoming increasingly pervasive in our everyday lives in an ever
increasingly connected world. Utilising these new ‘smarter’ and multi-functional envirofriendly Quantum Materials that harness control of quantum conduction mechanisms will
enable significant generational advances for simplified and more economically viable sensing
solutions. Control of conductivity and other responses, individually or in a mix of resistive,
capacitive, emissive or receptive modes provides us with new ways to protect and enhance
human health and well-being as well as positively impacting on the world by looking after the
environment for future generations.
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