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Introduction

Wound care remains largely manual despite rising healthcare costs and
looming resource shortages by 2030. Digital tools can improve monitoring,
standardize care, and enable early infection detection, yet integration into
clinical workflows faces resistance. We propose embedding flexible
electronics Into wound dressings and explore key challenges In sensor
integration, focusing on accuracy, comfort, and usability. This study explores

key design choices and challenges in sensor integration.

Holst Centre Portfolio

At Holst Centre, TNO, we are developing and Iintegrating flexible
electronics Into advanced wound care systems to explore sensor
technologies for monitoring, early Infection detection, and promoting

accelerated healing.
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Functionality & Integration

While compact, sensitive, and cost-effective sensors are widely available,
their integration into wound dressings poses significant challenges. Material
properties—such as thermal insulation and fluid absorption—affect sensor
accuracy and response time. As sensing shifts toward biomarker detection,

maintaining reliability and functional integration becomes increasingly
complex.

Conclusion

e There Is an urgent need to shift healthcare toward digitally supported
solutions, especially iIn complex areas like wound management.

e Integrating sensor modalities—physical, chemical, and more—into these
environments poses technical challenges that demand careful validation
for accuracy and sensitivity.

e Flexible electronics offer a promising path for embedding sensors Into
existing dressings, enabling smoother integration into current clinical
workflows.
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Sensor Maturity
INntegration Challenges

Smart Wound Care

Seamless integration with Hybrid Printed Electronics

e Flexible, Stretchable Electronics

e Low Cost & Scalable.

Advanced
Wound Care

FIXING
DRESSING

e Integration within current dressing systems.

NWPT

Negative Wound Pressure Therapy
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Temperature variation of Sensors within different Design Integrations
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Figures A-D to show results of temperature sensor accuracy and sensitiviity
when integrated In advanced wound dressings. A) Schematic diagrams to
show the build-up of potential smart wound care dressings. B) COMSOL
Simulations for the thermal transference of temperature through foam
material used within wound care. C) Line graph to illustrate the response time
variation for temeprature readings within different advance wound dressing
material. D) Bar graphs to show the impact of water absorption on
temperature readings within wound dressing material.
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