
Case Study:
Insole Pressure Sensor
NOVA is the world’s first direct-write, extrusion printer that gives you the 
ability to precisely dispense any screen-printable material onto whatever your 
heart desires — whether it’s soft, stretchable, or conformable. 

Design and build an 
insole FSR sensor, 
to detect physical 
pressure and weight 
distribution inside 
a shoe. Potential 
biomechanical 
applications include 
posture and gait 
research, or injury 
analysis.

• Dupont™ Intexar™ TE-11C 
0.004” TPU Film

• Dupont Intexar PE874 
stretchable silver conductive 
ink

• Carbon film sheet
• Breadboard 
• Arduino® Mega 
• 18 AWG, male-to-male 

jumper wires
• Five 100Ω resistors 
• Megunolink software

GOAL: MATERIALS:

METHOD:

PRINTED
TRACES

CREATED
CARBON SHEET

Using NOVA and conductive 
stretchable ink, traces were 
printed into a shoe-like pattern 
with five regions of interlocking, 
broken coils. The print was cut 
out into an insole shape, with 
protruding connection pads.

In order for current to 
run through from pad to 
pad, a carbon sheet was 
cut into the same shape 
and placed on top of the 
conductive ink insole print. 
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https://insulectro-pe.com/products/intexar%E2%84%A2-te-11c-film
https://www.dupont.com/products/stetchable-inks-for-wearable-electronics.html
https://www.dupont.com/products/stetchable-inks-for-wearable-electronics.html
https://www.dupont.com/products/stetchable-inks-for-wearable-electronics.html


OUTCOME:
In a matter of weeks, Duru Uluk — a Voltera 
test engineering intern studying Biomedical 
Engineering at University of Waterloo — was 
able to design, test, and reach proof-of-
concept using NOVA. 

From printed on-skin sensors to clothing 
that can measure your heart rate, yet go 
through your wash cycle — NOVA bridges 
the gap between what we can do and what 
we wish we could do with electronics. With 
NOVA, technology is no longer the limitation 
of your brilliance. Its applications are almost 
limitless. Print anything. On everything.

Explore NOVA. Explore the possibilities.

Questions?

Reach out to sales@voltera.io.

CONNECTED
BREADBOARD
All five regions were 
connected from the pads 
to the breadboard using 
adhesive conductive copper 
tape, and the unknown 
resistance through the traces 
was calculated using five 
voltage dividers in parallel.

3 SET UP
BREADBOARD
Five voltage dividers, each 
with a 100Ω resistor (known 
resistance) and the unknown 
resistance being a region of 
the print pattern. 5V line and 
ground on the Arduino are fed 
power through the USB, and 
five analog pins were used to 
read actual voltage through 
the circuit, which was then 
used to calculate resistance.
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APPLIED
PRESSURE
As pressure was applied to 
different regions of the carbon 
sheet, it made contact with 
regions on the insole print. 
This caused the print to have 
an end-to-end resistance that 
increased as more and more 
pressure was applied.

5 PLOTTED
VALUES
The values were then plotted 
using serial output and the 
Megunolink software, to 
visually represent the change 
in pressure in different 
regions of the foot.
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