G-01

<Hz 1 Y EA>

20199 1€ 18751410-01-1500P

AAR5

A713e o18% P YABI AN AeA

The Development of Core Technologies for Wearable Cancer Treatment Device
using Electric Field

= o
St XS LATHA
Electronics and Telecommunications
Research Institute



G-01

<H=] 2>

Aol ol2e] ol mEel T2 F v HIAS

2
e
o
S,
rlo
=2
[-T
b A
=
I
o
)
1o
4
rlr
ﬂ
=
X
o|\
N
S
ol
k]
30
kl
o>,
[ ol
i)
r U
&

A=
|
[= = 8 7 Y 7|E] dEg 2 Nd e
I = WhHol i A3t Srbeta Yar, Al TolW|A, A7F, M
dolglE o X8 71 B8NS i3 S aE5gle]l dAA =

2ol 7hsd Aal AFUT.

AT A W& ICT 7]& 7IHke] A7)4E& o] &3t v 5, v

T, dolgE dAEVIY A4VIES AT EstE Aot F
TFAFoR, HAE As57I7IE GEAe] Al HS AT F9
FDAGSle] olFofxiov, &dAl A&sE At 34 Al (distructive
innovation) <A 7l& el AA3 HQsith WAt FEdSE A4S
Agst=d 2 71dE & Zew AZgun. 1 w2t A7 T3 FFofsto
T4 dATd oAYEA AAE =d 2 AT 23U AR RdA
oAl &85 U oyl MA FdldA V&, Y 2 AF
AAGANNE & ALE A § 7S 719

re
-
r o)
Ac)
fo
ol
I
o
I



G-01

0
o

)
B!



G-01

<Hz=] 3>

g

Al

A4 g

Aol

b oot

S
I

e

A ]

AyEA,

A7)

°
K

2019 d 1 ¥

94 (npo] o) % IT AFER)
% (o] Qo) & IT AP R
2 (o] Qo) 8 IT ATFER)
F (npol @ o) IT AT R

Lﬂoﬁo
o B mrmr
7 oF o o
=== e
B! B B! B
‘o oF oF oF
"R T

=2

~ K
"B
=
= -
B! B!



G-01

<HZ] 4>

1. A4 &

>~

I. d+54 % 584
A Aol ZEA
S wAE frske A7 xlflJUH 24 1% Fusty, o8

FAA A7NE A7) FAE V1ES NS, A FEY H7E

&
SaA TR A8717]e] HAHsE 20E SR

i

%
L
hu

m. A7ug 2 23
v AN A A% A

A7) e S E 4

A7 AR7)7) BRE AL 1%

SHAE R A AE BE FotEE A%

ASANEN

V. 28 9 79 A3




G-01

<¥ = 5>

ABSTRACT

This prject is targeting development of an electric field treatment device,
that dedicates to obtain basic technologies for refraining of cancer cell
division and appotosis by applying AC electric field. Through these developed
technoliges, we are going to obtainthe electric field treatment device
technologies and its clinical effectiveness evaluation for optimization of
the device. As results, we may suggest a new and bright way to non—-invasive

and alternative cancer treatments.
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Effectiveness evaluation of the the elecgtric field
treatment platform on cancer cells
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SECTION 3  Effectiveness evaluation on cancer cells when applying both
the the elecgtric field and griseofulvine as an inhibitor
centrosome clustering inhibitor

CHAPTER 4. RESULTS & PROPOSITION
SECTION 1  Summary and conclusion
1, Rearach on the electric field treatment platform
2. Effectiveness test of the electric field treatment platform
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Table Index

<Table 1> DLS measurement results of 100 nm, 200 nm BaTiOs; nanocube

Figure Index

<Figure 2.1> Design model of dish-type ferroelectric electrodes

<Figure 2.2>Pictures of the dish-type ferroelectroic electrodes using
polycrystalline PMN-PT materials (left) and single
crystalline (right)

<Figure 2.3> Schematic diagram of platform of the electric treatment
device module

<Figure 2.4> Electronic field control part in the software of the
developed electric field treatment device

<Figure 2.5> Analysis part in the software of the developed electric
field treatment device

<Figure 2.6> Schematic diagram of the high frequency electric field
generation module

<Figure 2.7> Expecting type of the designed high frequency electric
field generation module

<Figure 2.8> Picture of the fabricated high frequency electric field
generation module

<Figure 2.9> Picture of the fabricated base plate

<Figure 2.10> SEM and TEM pictures of 100nm— and 200nm-sized BaTi0Os
nanocubes

<Figure 2.11> EDX analysis results of 200nm-sized BaTi0s nanocubes

<Figure 2.12> In vitro cytotoxicity test of BaTiOs; nanoprobes

<Figure 3.1> Pictures of the electric field treatment device set up in
the cell laboratory

<Figure 3.2>Cell-treatment perfomance comparison between the lab—-made
and commercialized electric field treatment devices

<Figure 3.3> Test results showing cell apoptosis when using both
electric treatment and ferroelectric nanoprobes together

<Figure 3.4> Test results showing the accumulation levels of nanoprobe
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with different diameters in cells

<Figure 3.5> Bio-TEM pictures the cells after treating both electric
field and nanoprobes

<Figure 3.6> Comparison of genetic change appearance using the
nanostring

<Figure 3.7> Synergy effect of electric field treatment by treating of
griseofulvine as an 1inhibitor centrosome clustering
inhibitor
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BTNPs
100nm

BTNPs
200nm
BTNPs
200nm

Scale bars; 500 nm Scale bars; 200 nm
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Zeta potential

Name Primary size (nm) Zeta potential (mV) in vehicle (mV)
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SW: Software

SEM: Scannig Electron Microscopy

TEM: Transmission Electron Microscopy
Bio-TEM: Biological Transmission Electron Microscopy
EDX: Energy-Dispersive X-ray spectroscopy
FBS: Fetal Bovine Serum

PI: Propidium lodide

FSC: Forward Scatter

SSC: Side Scatter

TTF : Tumor Treating Fields

PMN-PT : Pb(MxNby)O3-PbTiO3

FDA : Food Drug Administration

GBM : Glioblastomas

ICT : Information & Communication Technology
GF : Griseofulvin
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