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ClinicalProblems

Standardised Pressure

Target 
pressure 

achieved less 
than 10% of 

the time1

10%-80%
non-compliance

in community
settings2

Non-Compliance

Too Loose
= Ineffective

Too Tight
= Dangerous

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



Design Inputs

• Accurate pressure measurement
• Versatile positioning
• Unobtrusive
• Safe/comfortable
• Easy insertion
• Compatible with existing bandages
• Secure attachment
• Clear user interface
• Low cost

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



Our Solution

Pressure Sensing Device Compression Bandage Digital Interface

Design Inputs
• Accurate pressure measurement
• Versatile positioning
• Unobtrusive
• Safe/comfortable
• Compatible with existing bandages
• Secure attachment
• Easy insertion
• Clear user interface

1. Parmar et al. Sensors. 2017;17:1923.
2. Khodasevych et al. Sensors. 2017;17:2399.



Device Assembly
10 mm FSR5 mm FSR

Compliant layer Semi-rigid backbone Compliant layer Semi-rigid backbone



Flexural Rigidity

Critical load (Pc): maximum 
load before bending

𝐿



Device Testing

Software Interface Pressure Testing Rig

1. Thomas S. Journal of Wound Care. 2014;23:234-46.

LaPlace’s Law1

𝑃𝑟𝑒𝑠𝑠𝑢𝑟𝑒 (𝑚𝑚𝐻𝑔) =
𝑇𝑒𝑛𝑠𝑖𝑜𝑛 (𝐾𝑓𝑔) × 𝑛 × 4620

𝐶𝑖𝑟𝑐𝑢𝑚𝑓𝑒𝑟𝑒𝑛𝑐𝑒 𝑐𝑚 × 𝐵𝑎𝑛𝑑𝑎𝑔𝑒 𝑤𝑖𝑑𝑡ℎ (𝑐𝑚)

4 weights X 3 cylinders = 12 pressures tested



Circuit Layer

Spacer Layer

Force sensing resistor (FSR)

Force concentrator (FC) 

Force Concentrator



Device Calibration

5 mm

0.4 mm

10 mm

0.4 mm

5 mm

1.1 mm

10 mm

1.1 mm

R2 = 0.84 R2 = 0.83 R2 = 0.83 R2 = 0.78
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Device Calibration

R2 = 0.93

Cylinder 1

R2 = 0.98

Cylinder 2

R2 = 0.99

Cylinder 3



Device Comparison

Measurement 
Device

Pearson 
Coefficient

Regression 
Equation

PicoPress 0.958 y = 1.19x - 3.01

Tight Alright 0.975 y = 0.94x + 1.74



Calibration Maintenance



Prototype Demonstration



Guided Compression

Adjustable Velcro Wrap2 Layer Compression Bandage
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Tight Alright Guided Compression using Multiple Bandage Types

Target 45-55mmHgTarget 35-45mmHgTarget 25-35mmHg
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Tight Alright Guided Compression at Various Ranges (AVW application)



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.



Future Directions

• Outer arm: Develop wireless, miniaturised electronics.

• Bandage integration: Understanding interaction between device placement and bandage application.

• Clinical validation: Usability/functionality studies with VLU patients as the basis for efficacy studies.
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