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SIDE VIEW Elastomer

TOP VIEW

Interconnects

Electronics

Microscale stretchable battery : 
• >300% biaxially, little loss over cycles

Mechanically robust construction for repeatable use: 

Bi-layer substrate
• Top:  soft -> stretchable
• Bottom: stiff -> high strength

Nat. Commun. 4, 1543 (2013)
Adv. Mater. 25, 6839 (2013)



Stretchable LEDs

Nano Lett. 11, 3881 (2011)

Temperature sensors

Nat. Mater. 12, 938 (2013)

Adv. Funct. Mater. 24, 3846 (2014)

Hydration and strain

Small 11, 906 (2015)

Near field communicationFingertip electrode

Nanotechnology 23, 344004 (2012)



Body area sensor network

ACS Appl. Mater. Interfaces 12, 45504 (2020)
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Electromechanical propertiesElectrical properties
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CaCO3 nanoadditives
TiO2 nanoadditives
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Stamping on the textured skin surface Polymer pattern on a 
wooden stamp

Drying with hairdryer
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(i) (ii) (iii) (iv)

(i) (ii) (iii)
2 h at 25 °C 10 mins at 60 °C 5 mins at 60 °C

+ Stirring

Removal of the device from the skin in warm water flow



Biosens. Bioelectron. 168, 112569 (2020)

Self-powered
Wireless
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Wireless motion detectionHigh radiation efficiency of 87 %

ACS Appl. Mater. Interfaces 11, 8867 (2019)
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Hierarchical structured
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Nano Energy 81, 105609 (2021)

Stretchable ZnP@LIG
supercapacitor



Nano Energy 78, 105337 (2020)

Receptor Potentials

Broad Pressure Range

Wide Frequency Range
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Static 
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Dynamic stimuli

Large pressure

Dynamic stimuli
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Piezoresistive layer

Piezoelectric layer

Bioinspired e-skinBiological skin
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