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World’s thinnest and lightest OPV

9
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Organic transistors with SAM
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A scene using soft electronics
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Heartbeat monitoring
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Flexible electronics: New applications

D. H. Kim, J. A. Rogers, Nature Materials 10, 316 (2011).
D. H. Kim, J. A. Rogers, Nature Materials 9, 316 (2010).

Medical sensors & lighting
Intelligent balloon catheter
Epidermal electronic skin

High-sensitive 
pressure sensor

S.C.B. Mannsfeld, Z. Bao  
Nature Materials (2010).

D. H. Kim, J. A. Rogers, Science 333, 6044 (2011). 

J. Viventi, J. A. Rogers et al, 
Nature Neuroscience, 14, 1599 (2011)

M. Berggren, et al.,
PLoS ONE, 6, e18624 (2011).

Neural Stem Cells

Neural interfaces Neural interfaces 

G. G. Malliaras, et al, Adv. Mater., 23, H268 (2011)

#24/33

Transparent 
touch skin

D. J. Lipomi, Z. Bao  
Nature Nanotech (2011).

K. Takei, J. Ali  
Nature Materials (2010).

Artificial skin

S.P. Lacour, S. Wagner, B. Morrison III
J.Neurotrauma, 2009, vol. 26, p. 1135-1145.

In-vitro & in-vivo neural interfaces

G. G. Malliaras, et al, Nature Comm., 4:1575 
|DOI: 10.1038/ncomms2573 (2013)
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Toward biomedical applications with soft materials

Healthcare IT
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New paradigm in organic electronics

Surface electromyogram monitoring
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Electrode
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Current source

64channel amp. array

#26

Fuketa, et. al., IEEE/ISSCC2013 #6.4.
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Demo: Electromyogram measurement
For tress-free healthcare-monitoring and welfare IT

Movie

Fuketa, et. al., IEEE/ISSCC2013 #6.4.
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Mechanical 
Durability: Done
Comformability: Done

Electronic performance
Low voltage: Done
Bandwidth: Almost

Biocompatiblity & Safety
Environmental stability

33

What are remaining issues?

The world’s first sterilizable 
flexible organic transistor

A flexible, 2V-driven, organic transistor can be sterilized in a 
standard sterilization process (150 ºC heat treatment).

34
K. Kuribara, et al., Nature Comm 3, 723 (2012).
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OTFT is thermally stable up to 250ºC. 37
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