Mechanisms of Interaction with
Living Tissue: Cancer Treatment

Applications of EMF Radiation
Development of Electro-Capacitive
Cancer Therapy

e‘h

nologles

warsito p taruno

Low level energy sources for diagnosis and treatments

- C-TECH ﬁxN CER
G cTEcHIABS PR o o o shiee  eduan



BN 44l 16% 0 18:24

< FORYOU

Nuclear scale

O ..

Matter

Atom

Atomic
nucleus

Macroscopic

Nucleon
” Quark
E .
1015 m
Nuclear physics: <10 m

i@s the properties of nuclei and
S U@ Y e Slctions inside and between them
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In this Universe, there are very few fundamental properties
that cannot be derived from something simpler. The rules
governing biological systems are rooted in chemical
interactions, bonds, and applied voltages. The rules of ...
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Electricity could be the
future of medicine.
Here's why

A new tool in doctors' toolboxes?
Image: REUTERS/John Gress

This article is published in collaboration with

The Conversation

15 Nov 2018

Benjamin W Metcalfe

When your only tool is a hammer, every problem
looks like a nail. This saying is particularly apt in
medicine where doctors treat nearly every condition
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A new tool in doctors' toolboxes?
Image: REUTERS/John Gress

This article is published in collaboration with

The Conversation

15 Nov 2018

Benjamin W Metcalfe

When your only tool is a hammer, every problem
looks like a nail. This saying is particularly apt in
medicine where doctors treat nearly every condition
— from depression to hypertension — with a pill. If
your doctor prescribed you anything other than a
pill (assuming you don’t need surgery), you might
think they were a quack. But this will soon change.
Medicine is getting radical, and one of the radical
new approaches for treating disease is electricity.

Why electricity? Well, everything you do, from



ECVT for Supercomputer Simulation Verification.

US Dept. of Energy Project on Advanced Research to Support Development

of Next-Generation Power Plants (2008—2011):
“Fluid bed characterization using Electrical Capacitance Volume Tomography (ECVT), compared to CPFD Software’s

Barracuda; Powder Technology (2013); Justin M. Weber et.al., U.S. Department of Energy, 3610 Collins Ferry Road,
Morgantown, West Viraginia 26207-0880 USA
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Principles of
ECVT & ECCT
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ECVT: Electrical Capacitance Volume Tomography
Integral boundary problem—Inverse Problem
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Measurement Network constraints
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" «BlEetrostatic-Stimulation

Integral boundary problem—Forward Problem
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Applications:

- Cancer treatment

- Brain stimulation

- Muscle stimulation

- Degenerative diseases treatment
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Biomedical Imaging
Applications

BREAST ECVT, BRAIN ECVT



Physiological imaging of human body
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WORLD'S FIRST
4D BREAST CANCER SCANNER

MALIGNANCY INDEX

Normalized Permitivity (max concentration) ECVT
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ECVT BREAST

||| Differentiating Malignancy
from Benignity

PET—CT Vs. ECVT

PET—CTImage

4D ECVT Cutted Image Frame#=1 - A -
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ECVT images of breast tumors show physiological abnormality of the
electrical activity generated by the tumor, in conformity with FDG activity
in the image of PET—CT. RIGHT: Images of malignant breast cancer and
benign tumor obtained using mammography and ECVT.

ECVT vs. Mammography
(MalignantCancers)
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WORLD’S FIRST  ECVT Image of Brain Activity

ECVT Brain
4D Brain Activity Scanner

ECVT Brain Scanner offers a low-cost, radiation-free,
instantaneous detection of physiological abnormalities in the
brain caused by tumors, epilepsy, Alzheimer's Disease and other
brain dysfunctions. The technology opens new possibilities for
neuroscience researches and other applications.
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Applications for Cancer
Treatment

ECCT=ELECTRO-CAPACITIVE CANCER THERAPHY
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Principles

Rantai mikrotubulus Posisi tubulin dimer
Hll Of E C CT pada kondisi tanpa~ - pada kondisi medan
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Principle of ECCT

ECCT: Electric stimulation (can be regarded as non-contact

electric acupuncture) at the location of the target using one
pair of capacitive electrode attached outside of the scalped. V. (g-|- O')E =p

Arrow: Electric field Streamline: Electric field Max: 0,490
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Effect of electrical field

on cancer cell growths .. 3
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What difference from TTF (Optune Co.)
Method?

ECCT

Capacitive (pure electric field, no current)
Completely Non-contact

Penetrating through air layers

Low voltages (<50Vpp)

Effective to air-contact or interfacial tumors (not good to bulk
solid tumor)

NovoCure

Quasi-Electrostatic (quasi-conductive, electric field containing
current)

Using high-conductive ceramic electrodes with direct contact to
skin

No-air layer permitted
Higher voltages (>50V)

Work only to bulk solid tumor (Not possible for air-contact
tumor)

v Kl.inik
@ Riset Kanker

ECCT

Electro Capacitive
Cancer Therapy
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VIVO TESt o&’ﬁ; CN 3o LI g Y Inoculation of tumor cells from C3H donor sized of
Hll (Alamsyah et al EESCCIEENEENE 3) B & B 8.59-10.91 mm in length.

. & | 0 Placebo mice were physically normal; Tumorous
P T TRl Mice: 67% shrinkage in size.

No changes in the rate or regularity of cardiac and
breathing rhythm, no significant changes in the
N v p ~ ot ) complete blood count of the tumour-implanted
K e s and placebo mice.

Fizue 5 a Adsnoms mbulartype b Tubuls Hromead by
macrophass wih hamosiderin accumulaion on the w
infiltrzrion of lvmphooytes round the blood vessels

inflammation in the area of breast cancer with
macrophages and other immune cells infiltrate
through the blood vessel (Fig. 5). No abnormality
in the skin layer and mammary gland of placebo
mice (Fig. 6).

Histopathological analysis shows how
macrophages would digest any debris resulted

Q® i rec R ooy Ty s o o from cancer cell destruction (Brooker et al., 2008).
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ECCT Treatment for Advanced
Metastasis Cancers
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