Development of a pressure
sensing device for use in
compression therapy of

venous leg ulcers

By Dr Andrew Cameron
ICC Meeting 2079
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Disclosures

« Aiming to form a start-up
« Patent #EP18214871
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Clinical Problems

10%-80%
non-compliance
in community
settings?

Target
pressure
achieved less
than 10% of
the time'

Too Loose Too Tight
= Ineffective = Dangerous
Standardised Pressure Non-Compliance

1. Protz et al. JDDG. 2014;12:794-801.
2. Moffatt et al. International Wound Journal. 2009;6:386-93
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Design Inputs

TABLE 1. Characteristics of an “Ideal Sensor”

eSize-insensitive to force concentrations
eFlexibility-insensitive to bending, but not distensible
eDurability

eReliability

eOverload tolerance

eElectronic simplicity

eLow cost

eLow hysteresis

elittle creep

elnsensitive to temperature and humidity changes
eContinuous output

eLinear response to applied pressure

eHigh sampling rate-locomotion studies

eOperating range consistent with biological parameters
eAccuracy

eResolution (time<0.1 sec, amplitude <0.1 mmHg)
eThin

eVariable sensor sizes

Partsch et al.. Dermatologic Surgery. 2006;32:224-33.

Accurate pressure measurement
Versatile positioning

Unobtrusive

Safe/comfortable

Easy insertion

Compatible with existing bandages
Secure attachment

Clear user interface

Low cost
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Our Solution

Design Inputs
* Accurate pressure measurement s =3
« Versatile positioning ,

«  Unobtrusive @t@(ﬁt
« Safe/comfortable

« Compatible with existing bandages _
+ Secure attachment _ :

« Easyinsertion °Qo
« Clear userinterface

.’/’
I i l fg Pressure Sensing Device Compression Bandage Digital Interface
l \

1. Parmar et al. Sensors. 2017;17:1923.
2. Khodasevych et al. Sensors. 2017;17:2399.
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5 mm FSR 10 mm FSR

Device Assembly

Compliant layer Semi-rigid backbone Compliant layer Semi-rigid backbone
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Flexural Rigidity
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LaPlace’s Law!

Tension (Kfg) X n X 4620
Circumference (cm) x Bandage width (cm)

Pressure (mmHg) =

Device Testing
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4 weights X 3 cylinders = 12 pressures tested

Software Interface Pressure Testing Rig

1. ThomasS. Journal of Wound Care. 2014;23:234-46.
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Force Concentrator " Resistance at 60mmHg
Force concentrator height E 6
0.4 mm 1.1 mm S
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Force concentrator (FC)

L

\ Force sensing resistor (FSR) 0.4 mm_l:l 0.4 mm—!:|1-1 mm—l_:’ 1.1 mm—l_:_|

\ Spacer Layer (TR L ) |
: 5mm

\. Circuit Layer

10 mm 5mm 10 mm
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Cylinder 1
(20.5cm)

Device Calibration
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Device Calibration

Cylinder 1
(20.5cm)

Pressure applied (mmHg)
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Cylinder 1

(20.5cm)

Device Comparison

Cylinders 1,2 & 3 { '
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Calibration Maintenance

Pressure (mmHg)
3 8 8 & 8 3
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Calibration Maintanence- 10,000 Cycles
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Voltage Output After Cyclic Testing (V)
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Prototype Demonstration
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Guided Compression

Picopress Pressure (mmHg)

Tight Alright Guided Compression using Multiple Bandage Types
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2 Layer Compression Bandage

\
Adjustable Velcro Wrap

45mmHg

35mmHg

Tight Alright Guided Compression at Various Ranges (AVW application)
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Summary Points

« Device design: Hinged arms, unobtrusive, tailored dimensions, selected materials.
 Flexural rigidity: Meets the rigidity required for inserting in an applied bandage.

« Enhanced sensitivity: Force concentrator can heighten response to pressure.

+ Calibration: Linearity dependent on radius of curvature.

« Device comparison: Comparative performance to gold standard device.

+ Calibration maintenance: Calibration maintained after 10,000 cycles.

« Pressure guidance: Application of targeted sub-bandage pressure using different compression systems.
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Future Directions

=

feeltect

« Outer arm: Develop wireless, miniaturised electronics.
- Bandageintegration: Understandinginteraction between device placement and bandage application.

« Clinical validation: Usability/functionality studies with VLU patients as the basis for efficacy studies.
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Design Engineer
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Development of a pressure
sensing device for use in
compression therapy of

venous leg ulcers

Dr Andrew Cameron
andrew.cameron@bioinnovate.ie
+35387 1840912
www.feeltect.com

Room 1001, Human Biology Building, NUI Galway
University Rd, Galway, Ireland
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