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Stanford researchers develop tiny wireless
implant

Stephanie M. Lee Updated 3:58 pm PDT, Sunday, May 25, 2014
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Team members John Ho (left). Yugi Tanabe and Alex Yeh work with an optical power measurement device that they built in the research laboratory.

The chip Ada Poon has invented is as tiny as a grain of rice, but someday, the
engineer believes, it could do big things - like transform the way illnesses are
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Stanford Report, May 19,2014
Stanford engineer invents safe way to
transfer energy to medical chips in the body
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BY TOM ABATE

A Stanford electrical engineer has invented a
way to wirelessly transfer power deep inside
Electrode +

the body, and then use this power to run tiny - —

electronic medical gadgets such as
pacemakers, nerve stimulators or new

Electrode -

sensors and devices yet to be developed.

e Receiver coil

The discoveries reported May 19 in the
Proceedings of the National Academy of

Sciences culminate years of efforts by Ada

Poon, assistant professor of electrical

engineering, to eliminate the bulky batteries
and clumsy recharging systems that prevent
medical devices from being more widely Electrical engineer Ada Poon has invented a way to wirelessly transfer

power deep inside the body. The technelogy could provide a path toward
new medical devices.

used.

The technology could provide a path toward
a new type of medicine that allows physicians to treat diseases with electronics rather than drugs. 1 mm SChOttky barrier

R — diode array

Capacitor

"We need to make these devices as small as possible to more easily implant them deep in the body and create new
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= Yuji Tanabe, et.al., “Far-Field Wireless Power Transfer and Energy Harvesting Chapter 5 Medical Application,” Artech House, (2022)
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= H. Arami, S. Kananian, L. Khalifehzadeh, C. B. Patel, E. Chang, Y. Tanabe, Y. Zeng, S. J. Madsen, M. J. Mandella, A. Natarajan, E. E. Peterson, R. Sinclair, A. S. Y. Poon &
S. S. Gambhir, “Remotely controlled near-infrared-triggered photothermal treatment of brain tumours in freely behaving mice using gold nanostars” Nature Nanotechnology
volume 17, P.1015-1022, 2022.

= J.Lee, A . J. Park, Y. Tanabe, A. S. Y. Poon, S. Kim, “A microwave method to remotely assess the abdominal fat thickness” AIP Advances, 11, 03511, 2021.

= Y. Tanabe, “A new frontier in wirelessly powered bioelectronics implantable devices,” JIEP (Japan Institute of Electronics Packaging), P.398-P.402, 2020.

= K. Tajima, K. Ikeda, Y. Tanabe, E. A. Thomson, T. Yoneshiro, Y. Oguri, M. D. Ferro, A. S. Y. Poon, and S. Kajimura, “Wireless optogenetics protects against obesity via
stimulation of non-canonical fat thermogenesis,” Nature Communications, 11(1), 1730, 2020.

= Y. Tanabe, J. S. Ho, J. Liu, S.-Y. Liao, Z. Zhen, C. Vassos, Z. Zhen, A. Ma, S. Hsu, C. Shuto, Z.-Y. Zhu, P. Chen, H. F. Tse, and A. S. Y. Poon, “High-performance wireless
powering for peripheral nerve neuromodulation systems,” PLOS ONE, 12(10), 2017.

= D.R. Agrawal, Y. Tanabe, D. Weng, A., S. Hsu, S.-Y. Liao, Z. Zhen, Z.-Y. Zhu, C. Sun, Z. Dong, F. Yang, H. F. Tse, A. S. Y. Poon, and J. S. Ho, “Conformal phased
surfaces for wireless powering of bioelectronic microdevices,” Nature Biomedical Engineering, 0043 2017.

= T.Chang, Y. Tanabe, C. C Wojcik, A. C Barksdale, S. Doshay, Z. Dong, H. Liu, M. Zhang, Y. Chen, Y. Su, T. H Lee, J. S. Ho, J. A. Fan, “A General Strategy for Stretchable
Microwave Antenna Systems using Serpentine Mesh Layouts” Advanced Functional Materials, Vol. 27, Issue 46, Oct 2016.

= J.S.Ho, Y. Tanabe, S. M. lyer, A. J. Christensen, L. Grosenick, K. Deisseroth, S. L. Delp, and A. S. Y. Poon, “Self-tracking energy transfer for neural stimulation in
untethered mice,” Physical Review Applied 4, 024001, 2015. Editor’s suggestion and featured in Physics. arXiv:1503.01493.

= K. L.Montgomery, A.J. Yeh, J. S. Ho, V. Tsao, S. M. lyer, L. Grosenick, E. A. Ferenczi, Y. Tanabe, K. Deisseroth, S. L. Delp, A. S.Y. Poon, “A wirelessly powered, fully
internal implant that enables optogenetic stimulation of brain, spinal cord, and peripheral nervous system in untethered mice,” Nature Methods, 12 pp. 969-974, May 2015.

= J.S.Ho, B. Qiu, Y. Tanabe, A. J. Yeh, S. Fan, and A. S. Y. Poon, “Planar immersion lens with metasurfaces,” Physical Review B, 91, 125145, 2015.

= Y. Tanabe, T. Chang, A. J. Yeh, and A. S. Y. Poon, “A Small Dual-Band Asymmetric Dipole Antenna for 13.56 MHz Power and 2.45 GHz Data Transmission,” IEEE
Antennas Wireless Propag. Lett., vol. 13, pp. 1120-1123, 2014.

= J.S.Ho, A.J. Yeh, E. Neofytou, S. Kim, Y. Tanabe, B. Patlolla, R. E. Beygui, and A. S. Y. Poon, “Wireless power transfer to deep-tissue microimplants,” Proc. Natl. Acad.
Sci., USA, 111, 7974-7979 (2014). Featured on the cover.
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ResearchAndMarkets.com
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