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Textiles With Integrated Gas Sensors 

 
 

 

 

 

 

 

 

 

 

 

 

textile 

flexible, plastic strip containing a 

humidity and a temperature 

sensor 

fabrication of a large – area textile air – filter  
 Substrate: Kapton® E (50 μm) 

 Electrodes: lift – off metal (Cr/Au, 5/100 nm) 

 Dry foil lamination: PerMX3050, 50 μm 

 Spray coating of sensing layer (CAB ~ 10 μm thick) 

 Sensor encapsulation: 
 Dry adhesive layer: ARclear® 8932  

 Capping layer: Versapor ® Membrane (135 μm)  

2nd generation of devices: inkjet printing 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Substrate: Kapton® E (50 μm) 

 Electrodes: Ag inkjet printed (LP50 printing platform + Dimatix Spectra SE-128 

print head) ~ 400 nm thick. Curing at 290 ° C for 30 minutes on a hotplate 

 Dry foil lamination: PerMX3050, 50 μm 

 Inkjet printing of sensing layer (CAB ~ 6 μm thick) 

 Sensor encapsulation: 
 Dry adhesive layer: ARclear® 8932  

 Capping layer: Versapor ® Membrane (135 μm)  

flexible polyimide substrate 

Weaving process 
 

 

 

 

 

 

 

 

 

 

Warp Fabric beam

Weft

Demonstrator  
 

 

 

 

 

 

 

 

 

 

 

 

air flow 

sensorised textile read out circuit 

Conclusions 
 

We successfully realised a textile containing humidity and temperature sensors employing two different technologies: a clean 

room process and an all – inkjet printing fabrication process. The correct functioning of the textile was tested by means of a 

transportable demonstrator, equipped with its own read out circuit and realised within the project. This study paves the way for 

the fabrication of sensorised textiles able to perform complex gas sensing tasks.  
 

Resistance vs Temperature  

Capacitance vs Humidity 

electrodes length: 2.4 mm 

electrodes spacing: 80 μm 

Typical resistance values of fully 

encapsulated sensors (@ 25 ° C) 
 

 145.2 ± 0.4 Ω (gold strips) 

 57 ± 7 Ω (inkjet printed samples) 

 

TCR values: 
 

 0.0028 K-1 (gold strips) 

 0.0031 K-1 (inkjet printed samples) 

 

Typical capacitance values of fully 

encapsulated sensors  

(@ R.H. = 40 %) 

 

 5.01 ± 0.28 pF (gold strips) 

 0.49 ± 0.13 pF (inkjet printed samples) 

 

Percent sensor response (from 10 % to 

70 % humidity variation): 
 

 ~ 8% (gold strips) 

 ~ 7% (inkjet printed samples) 

interdigitated capacitors 

meander resistors 

The final goal of this demonstrator is to practically show that a sensorised textile can 

be successfully used  to monitor ambient humidity and temperature and therefore 

allow the user to take corrective actions, if needed.  
Connected to a PC 

where a dedicated 

graphical interface 

can show the real – 

time acquisition of 

temperature and 

humidity 

1st generation of devices: lithography process 
 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 
cross section top view 


