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Triboelectric/Piezoelectric for Energy Harvesting

Microdischarge-Based Direct Current
Triboelectric Nanogenerator
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Ferroelectric Nanocomposite

based Triboelectric Nanogenerator
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Implantable/Wearable Devices & Applications

for Powering Implantable Medical
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Transcutaneous ultrasound energy harvesting using
capacitive triboelectric technology

Ronan Hinchet™", Hong-Joon Yoon'-', Hanjun Ryu', Moo-Kang Kim*, Eve-Keun Choi*, Dong-Sun Kim®, Sang-Woo Kim"'
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A sound way to deliver power

Implanted medical devices, such as pacemakers and neurological stimulators, require a
source of power, usually in the form of a battery. If a battery is implanted with the device,
replacing it would require additional surgery. On the other hand, external power packs are
prone to lead to infections where their wires enter the body. Hinchet et al. describe a
triboelectric generator that can convert externally applied ultrasound into an internal electricity
source capable of delivering sufficient energy to recharge a battery on a dally basis

Science, this issue p. 491

Science 365, 6452, 491-494 (2019)

Materials Synthesis & Applications

Transient Composite Biocompatible Hydrogel with
Nanomaterial-Based Property Controllability

0.5 —

)
VI.
-1

Nerve Stimulation Device

e Lo st any (& 0
A|?_|- |_|-_I.|:Eol-AxH ==E||]-|_’F./MOF
’é: 2| Z/MOF 231 (80 W, 30min, 90%) CHs

&2|HE/MOF CUE;:‘ZS’ ':eé i Methacrylic Acid (MAA)
. HIFU

ﬁ> ..} ;},éw HQC%OH

CH3

H,0- 7H4-55

Enzyme- =5l

Curing agent

n’)»lj Impl

AlHS OFE BTE7IWT 27 X 2%}

-

-+
-

101 139.8 PAgys
0.5}

-0.5}

1.0k
0.2 -01 0.0 0.1 0.2
Time (ms)

1.256 Vgys

AN

Voltage (V)

02 01 00 04
Time (ms)

1 week

Sungkyunkwai‘University (SKKUY)

Voltage (V)

: | r

101 261.4 PAgys
0.5¢

-0.5}

by
0.2 -01 0.0 0.1 .
Time (ms)

# Rubbed CVD graphene MSiO,
Triboelectric area

10f 4.622 Vgys
5

ol
5t

10} _ _ _
0.2 -01 0.0 0.1
Time (ms)

2D Materials Synthesis by CVD

Insulator

Semiconductor

YATAVAVAVATATAY Graphene Rewritable Ghost Floating Gate

» CVD graphene @ Triboelectric charge Before rubbing After rubbing £ : T i _5V bIaS’ -.
== o S : 3. 3 o e

— = = = = = e = = = = P e et

step | step Il ¢nhanced

electric field

contact & charge
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Triboelectrification-Induced Wearable Communicator
Virus & Bacteria Disinfection Based on Dynamic Perception

0

Adv. Funct. Mater. 2100649 (2021)
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Piezoelectric Nanogenerator
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