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Electro-Capacitive
Cancer Therapy

Low intensity low frequency
electric field for inhibiting
cancer cells growth
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What Is ECCT?

ECCT (Electro-Capacitive Cancer
Therapy) is a method for treating
cancer using low intensity and
low frequency source (frequency
<100KHz and intensity of <30Vpp)
of electro-static wave that gener-

ates electric polarization in near
field region confined by a number
of capacitive electrodes embed-
ded in apparels to wear daily by
the patients. The technology is
invented for the first time by Dr.
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Warsito P. Taruno and the team
in CTech Labs Edwar Technol-
ogy Company (IDN Patent REG
P00201200011, 2012)

Figure 1 ECCT equipment comprises apparel and oscillator.

Principles of ECCT

One of the most prominent char-
acteristics of cancer cell is its un-
controlled cell division. The cell
division is linked closely with
nano-scale biomolecular activity
governed by periodic structural
formation and destruction of mi-
cro-tubule polymers. The micro-
tubule polymers are constructed
from micro-tubulin dimers which
are highly electrically polarized,
thus are sensitive to external elec-
tric field. The ECCT is basically the
technique to generate such elec-
tric field from non-contact capaci-
tive electrodes placed surround-
ing the location of the tumor with
right frequency and intensity to in-
terfere the process of cell division
and eventually destroy the cancer
cells. With its low frequency and

low intensity, ECCT is essentially
safe, relatively no side effects and
no harm to normal cells.

ECCT Equipments

Principally, the ECCT consists of
two parts: the apparel as a sup-
port of the capacitive electrodes
and oscillator to generate electric
wave with certain intensity, wave-
form and frequency. The ECCT
specification for treating cancer
is determined by the coverage of
the apparel, the frequency, the in-
tensity and waveform of the oscil-
lator, and the time of usage of the
equipment that correlate to time
exposure of the cancer to electro-
static wave. For complete removal
of the cancer, the apparel de-
sign is essential in the treatment
method, and must be customized

according to the tumor position
and its staging. In principle, the
coverage of the apparel is divided
into two types: global coverage
for metastasize prevention and
local customized coverage for to-
tal destruction of the primary tu-
mor. The frequency, intensity and
waveform of the oscillator, and
the time of usage are determined
based on the grade of malignan-
cy of the cancer, the pathology
anatomy and the electric proper-
ties of the cancer cells. In general,
the higher the level of the staging
and the higher the degree of the
malignancy the more responsive
of the cancer to the electric wave
and thus the less time needed for
exposure as the body has limited
capacity to absorb and dissolve
the resulted dead cells.
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Process and Progress of Cancer Treatment with ECCT

Figure 2 shows the macroscopic
process of “melting” cancer cells
and regenerating normal cells
during the treatment of already
open wounded breast cancer. The
figure shows that the destruction
of cancer cells occur in very short
time of within a month, while the
regeneration of the normal cells
depends on the total removal or
absorption of the dead cells and
could take years if conducted nat-
urally.

Figure 3 shows two cases of im-
ages of the breasts taken by mam-
mography and electrical property
imaging using ECVT (Electrical
Capacitance Volume Tomography,
Taruno et al., 2014) during ECCT
treatment. The mammograms on
the left shows disappearing small
axillary nodules after 6 months
of ECCT treatment and dissolv-
ing relatively big size (>2 cm in
diameter) primary nodule on the
breast, while the photograph

Figure 2 “Melting” cancer cells and
regenerating normal cells with ECCT:
A. Initial treatment,

B. 2 months of treatment,

C. 3 months of treatment,

D. 4 months of treatment,

E. 5 months of treatment,

F. 2 years of treatment.

(left) shows darkened skin as a re-
sult of the discharged dead cells.
The right photograph shows that
the relatively big lump eventually
disappear after 2 years of treat-
ment with complete discharge of
the dead cells. The ECVT images
shows gradual decreases in the
electrical properties of the tumors
in both cases with the treatment.
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Figure 3 Mammogram and photograph of breast cancers during the ECCT
treatment along with the image of electrical properties taken by ECVT.

Why are healthy cells unaffected by ECCT?

The electric properties in can-
cer cells are different from the
healthy ones. Cancer cells have
relatively higher electric proper-
ties (conductivity and permittiv-
ity) as compared to normal cells.
Consequently, cancer cells are

relatively more responsive to ex-
ternal electric fields than normal
cells. The response of cancer cells
to external electric field is more
salient and destructive during the
process of cell division due to the
high electric tension generated by

micro-tubule activity during the
mitosis process. The ECCT is set
low enough in the intensity and
the frequency to relatively only af-
fect the cancer cells during mito-
sis.
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How to remove dead cancer cells?

A proper ECCT exposure to the
designated location of tumors can
destroy and break down the can-
cer cells in relatively short times
in the range of few days to few
weeks. If designed and used prop-
erly, ECCT can exterminate a can-
cer lump of few centimeter in size
within weeks. However some is-
sues may arise to the dead cancer
cells if accumulated beyond the
capability of the body to absorb
and excrete to outside the body in
the form of body excretions. The
dead cancer cells contain 70%
water, 20% protein, and the rest
of gas. If the metabolism of the
patient is normal, the dead cells

can usually be easily absorbed by
the blood and discharged through
urine, feces, sweat, or phlegm
that sometimes comes out with
extremely bad odor as a result
from decomposed proteins. The
effectiveness of the treatment to
completely kill the cancer cells will
depend on the ability of the body
to absorb and resolve all the dead
cells as the dead cells, if accumu-
lated, could cause depolarization
of the electric field and prevent
further process of treatment. Sur-
gery is, therefore, mostly recom-
mended to remove completely
and safely the dead cells.

Procedure of ECCT Treatment

The procedure of the ECCT treat-
ment comprises three steps: (1)
localizing the tumor based on the
MRI or CT scan images, (2) de-
signing capacitive electrodes and
computing of the electric field

Modeling

distribution inside the treating do-
main of the tumor, and (3) optimiz-
ing the electrode design based on
the electric field intensity distribu-
tion to attain enough intensity
required in the tumor site by con-

Electrical field
intensity distribution
optimization

7 Capacitive
electrode design
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For the case of metastasized can-
cers, the effectiveness of the treat-
ment depends on the sizes of the
metastasized lumps, but not the
degree of the spread. Small lumps
or nodules regardless of the exten-
sion of the distribution in the body
is relatively easy to be destroyed
by the technique, and the resulted
dead cells is easily absorbed and
disposed by the body. Therefore
the technique is most effective to
be used in conjunction with sur-
gery, to clean and prevent metas-
tasize before and after surgery.

sidering the possible discharge
channel to dispose the dead cells
through connected veins linked
with the tumor location. Figure 4
shows the illustration of the proce-
dure of the ECCT treatment.

Figure 4 Three steps of ECCT treat-
ment stepwise: (1) Finite element
method modeling based on the loca-
tion of the tumor in MRI or CT scan
images, (2) Electrode design and
electric field computation, and (3)
Optimization of required electric field
intensity distribution.
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Breast cancer is a malignant tu-
mor that starts in the cells of
the breast, that can grow into
or invade surrounding tissues or
spread (metastasize) to distant

Optimal Treatment of Breast Cancer with ECCT Based

1. Stage 0—1 (Small size nodule

of maximum 1—2 cm in diameter,
no metastasize):

For breast cancer with small
nodules of 1—2cm in diameter,
with enough coverage, intensity
and usage, usually it takes 4—6
months for the ECCT to com-
pletely destroy the cancer cells.
The body is usually able to absorb
and dissolve the dead cells with
no problem.

2. Stage 1—2 (Medium size nod-

ules of 1—2cm in diameter, with
no metastasize):

For nodules with sizes of 1—2 cm
in diameters, with proper inten-
sity and usage, 1—3 months of
ECCT treatment is usually enough
to weaken or even completely
kill the cancer cells. However, the
ability of the body to completely
absorb and dissolve the dead
cells will depend on the location
of the tumor. Sometimes, surgery
is needed to remove the weak-
ened or dead cancer cells if the
tumor is not linked to main vein
system as the discharge channel
for the dead cells.

3. Stage 2—3 (Big size of nod-

ules of 2—5cm in diameter, with

lymp nodes metastasize, no open
wound):

For big sizes of nodules with
lymph nodes metastasizes on axil-
lary, mediastinal and supraclavicu-
lar nodes and no yet open wound,
with proper specification of ECCT
treatment, 1—3 months of treat-

Cancer Research

Breast Cancer

areas of the body. Effective treat-
ment of breast cancer using the
ECCT depends on the ability of
the body to absorb and dispose
the resulted dead cells to outside

ment is usually sufficient to weak-
en the cancer cells and remove
metastasized lymph nodules with
small sizes (<1cm). However, usu-
ally the body has difficulty to ab-
sorb and dissolve the resulted
dead cells of the cancer of relative-
ly big sizes (>2cm). For this case,
surgery with radical mastectomy
for total removal of the weakened
cancer cells or minimal incision to
open up channel to discharge the
residue is usually required. After
surgery, it is recommended to use
again the ECCT equipment to
completely remove the possible
remaining cancer cells. If surgery
is not performed, accumulated
dead cancer cells may cause ex-
cessive necrotic and inflamma-
tion or even open wound. Open
wound may ease the discharge of
the dead cancer cells, but the pro-
cess usually take long time (more
than 6 months) to completely heal
the wound.

4. Stage 3—4 (Big lump size >
5cm in diameter, metastasized to

lymph nodes and/or other organs,
with/without open wound):

For the case of big lump breast
cancer, with lymph node metas-
tasize on axillary, supraclavicular
and mediastinal and/or other or-
gans such as lung, liver, bones
and brain, with proper coverage
to all possible metastasized area,
ECCT usage is conducted started
with short period of time, e.g.
4X30 minutes per day depend-
ing on the condition of the pa-
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the body. The body’s ability to ab-
sorb the dead cells is more affect-
ed by the size of individual lumps
or nodules rather than the degree
of the metastasize of the cancer.

on the Staging

tient. The usage time is increased
with the improvement of the clini-
cal condition. After 3-6 months
of treatment, small sizes metas-
tasized nodules (<1 cm) on the
lymph nodes and/or other organs
(lung, liver, bones and brain) can
be significantly reduced or even
cleaned up. The treatment of the
primary tumor can then be done
with surgery to totally remove al-
ready weakened cancer cells, or
be done naturally if there is open
wound to discharge the dead can-
cer cells if surgery is not possible.
The process of clean up of small
metastasized nodules usually take
relatively short time less than 6
months. However, to completely
heal the open wound cancers
may take longer time depending
on the total removal of the dead
cells and the process of regen-
eration of normal cells in the post
wounded area.

5. Stage 4+ (Post-surgery, small

sizes (<1cm) metastasize on lymph
nodes and/or other organs):

For the case of post-surgical
breast (mastectomy or lumpec-
tomy), small sizes metastasizes on
the lymph nodes and or other or-
gans can be cleaned up with rela-
tively no problem with the ECCT.
With proper coverage to all pos-
sible metastasized area and ECCT
usage of 6—8 hours per day usu-
ally it takes 3—6 months to com-
pletely clean up the metastasizes.

5
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Routine Monitoring and Consultations

ECCT treatment is highly custom-
ized according to the patient’s
conditions, the cancer staging,
the pathology anatomy and its
response to electric field. All

treatment is done daily at home
while conducting daily activities.
The present of doctors or medi-
cal physic therapist for routine
consultation during the process

Routine Checking of Devices

ECCT is used every day and for
a long period of time. Thus, it is

Figure A.1 Case Study: Female (47
years old), Breast cancer (invasive
ductal carcinoma, grade 4) me-
tastasized to bones: After a radi-
cal mastectomy on her left breast,
this patient had metastasize of the
cancer to the bones in almost all
over her body (PET-CT 18/09/12).
Before ECCT therapy, the patient

necessary to keep up a routine
checking (once a month) of ECCT

18/9/12

felt a tremendous pain on the spine
and pelvis, and could only lie on the
bed for 7 months. After ECCT treat-
ment, the perceived pain gradually
diminished, the patient’s condition
improved significantly, and slowly
the patient is able to stand up and
walk again. After 7 months of ECCT
treatment, the patient recovered to

B crech ass
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of treatment is essential for effec-
tive and safe treatment to achieve
complete cure, which is possible
with the ECCT even in the late
state of cancers.

equpments to ensure that all the
devices work properly.

normal. Results of PET-CT (13/3/14)
showed no cancer detected and
all laboratory indicators including
blood, tumor markers, liver and kid-
ney functions were within normal
ranges. The patient has totally re-
covers to normal activities until now
(as of June 2015).
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Figure A.2 Case Study: Female
(51 years old), breast cancer me-
tastasized to lung: This patients
refused to get any conventional
medical treatment for her cancer.
At initial condition of treatment,
there was already an open wound
on her left breast (04/02/13) and
metastasizes with multiple nod-

19/10/13

ules on both of the right and left
lungs. After ECCT treatment for
6 months, the open wound on
the breast began to healed and
the development of lung nodules
restrained (thoracic X-ray photo-
graph (29/10/12) as compared to
(19/10/13). After 1 year of treat-
ment, thoracic X-ray photograph
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showed significantly diminishing
nodules on both lungs (thoracic X-
ray photograph of 25/06/14), the
lump in the breast get softened
and shrunk and the wound was
healed up. The patient survived
until the day the report made (as
of June 2015) in good condition.
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Figure A.3 Case Study: Female
(44years old), Breast cancer (grade
4) metastasized to bones, liver,
lung, brain and lymph: This patient
had conducted radical mastecto-
my, radiotherapy and chemother-
apy, but the cancer has spread to

the bones, lungs, lymph and brain
(PET CT 22/01/13). The patient's
condition before ECCT treatment
was weak and feeling intense pain
in her pelvis. After ECCT treatment
of 1—2 months, the pain on the
bone gradually diminished. After

one year and half of ECCT treat-
ment, the PET-CT scan (22/01/13)
showed the metastasized nodules
has almost completely gone. The
patient is now in good condition,
no essential complaints, with tu-
mor markers in normal levels.
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According to the data issued by
the American Lung Association,
there are 54% of lung cancer pa-
tients who survive for 5 years in
localized lung cancer cases (early
stage). However, there are only
approximately 15% of those who
are diagnosed in the early stage.
Most cases are diagnosed in the
mid and final stages. This causes
significant decrease in the five-
year survival rate.

Lung cancer easily spreads to oth-
er vital organs such as brain, liv-
er, and bones, which often cause
death. Treatment method avail-
able today has been far from ef-
fective to prevent the metastasize
that causes fatalities. Although the
primer cancer has been treated
accordingly, once the cancer has

After 6 months of treatment

Cancer Research

Lung Cancer

spread to vital organs, the survival
is very poor with prognosis oftenly
less that 6 months.

The general procedure of ECCT
treatment for lung cancer is shown
in Figure 5. The ECCT treatment
for lung cancers uses mainly vest
types of apparels to cover the
whole lung and liver, helmet type
of apparel to cover the brain for
prevention and customized ap-
parel specifically designed ac-
cording to the location of the tu-
mor for local coverage. The global
coverage is mainly intended for
metastasize prevention, while lo-
cal coverage is designated to
completely destroy and kill the
primary tumors. The intensity of
the oscillator is set according to
the pathology anatomy of the lung

Afrer 2 vears of treatment
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cancer. The usage time is ranging
from 4X30 minutes to 4X2 hours
per day based on the staging and
the clinical conditions of the pa-
tient. The more the degree of the
cancer staging and the more the
grade of the malignancy the less
the time usage of the equipment
is required. The total removal of
the lung cancer is usually between
6—12 months.

Figure 6 ECCT treatment may
be combined with other medical
treatments, but usually medica-
tion intake that has influence on
the immune system will prolong
the cure process. The images
shows relative longer period of
cancer removal with combined
oral chemotherapy.

Figure 5 General procedure of
ECCT treatment for lung cancer: the
electric field computation and sub-
sequent CT scan images of the lung
cancer before and after ECCT treat-
ment. The total time to completely
remove the lung cancer ranges from
6 to 12 months if the equipment
designed properly.
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Figure 6 Pure ECCT treatment for lung
cancers, as compared to combined
ECCT treatment with oral chemother-

aphy.

Figure B.1 Case Study: Lung cancer,
male (43years old): The patient was
diagnosed with a solid mass tumor
in the left lung sized 6.8X12.5cm
at the hilar; the mass stuck to the
heart, the main artery and esopha-
gus, and a massive pleural effusion
identified (CT 22/06/13). The initial
condition of the patient was com-
plaining with shortness of breath,
coughing and chest pain . The pres-
ence of pleural effusion required the
patient to get drainage of the fluid
every 5 days of up to 2000cc. In the
early use of ECCT, the shortness of
breath, coughing and pleural fluid
increased, but the pain quickly re-
duced. However, after 3 months of
treatment, the coughing, shortness
of breath and pleural fluid in the
lungs began to dissapear, and after
1 year of treatment the size of the
mass began to shirnk (CT 13/05/14).
The last condition of the patients
(as of June, 2015): the shortness of
breath almost gone, coughing com-
pletely gone. The lung fluid was no
more identified, but the solid resi-
due from the settling lung fluids was
still remaining.

10
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Figure B.2 Case Study : Lung
cancer (adenocarcinoma), female
(66years old): This Patient was diag-
nosed with tumor mass in the right
lung with multiple nodules in both
lungs (CT 29/08/14). The initial
condition of the patient was hav-
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ing shortness of breath, coughing,
chest pain and drastic weight loss.
After a month of ECCT treatment,
the shortness of breath, coughing,
chest pain have decreased and the
appetite has increased significantly.
After 6 months of treatment the CT

scan (04/02/15) shows significant
reduction of the tumor, the pa-
tient showed significant improve-
ment clinically, shortness of breath,
coughing and chest pain have al-
most gone, and the patient started
getting weight gain.

11
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Figure B.3 Case Study: Lung cancer
with bone metastasize: The patient
was diagnosed with a tumor mass
in the right lung at the suprahi-
lar with metastasize on the spine
(CT 02/10/13). The patient initially
could only lied on the bed, and was
very weak and feeling shortness of
breath due to pleural effusion in

the both lungs. During early use of
ECCT, the patient felt severe pain
on the bones so the usage was very
limited. After one month of treat-
ment, the pain on the bones began
to decrease, and after 3 months
the general condition began to
improve. After 7 months of treat-
ment, the tumor mass on the lung
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2/10/13

and the bones showed significant
reduction, and the patient showed
significant  clinical improvement,
having able to stand up and walk
slowly, and the shortness of breath,
coughing and lung fluid was com-
pletely gone.

12
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Glioma accounts for more than
70% of all brain tumors, while as-
trocytoma and glioblastoma are
most common and malignant,
histological type of glioma. There
is a tendency of a higher glioma
incidence in developed countries.
However, the prognosis of glioma
patients is relatively still poor. The
ECCT has been proved as most
effective to astrocytoma but less
effective to glioblastoma, and less
responsive to low grade glioma or

Electric Field Distribution

Cancer Research

Brain Cancer

other benign brain tumors such as
meningioma.

The ECCT treatment to brain can-
cers usually uses ECCT apparels
of helmet type designed to cover
the whole brain to prevent can-
cer spreading to wider area in
the brain and customized apparel
designed according to the loca-
tion and the size of the tumor for
effective and complete removal
of the tumor. The intensity of the

Pan N

Before Treatment
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oscillator is set depending on the
grade of malignancy of the cancer
and the location of the tumor by
considering possible excessive re-
action to the nerve caused by dis-
rupted cancer cells with the ECCT.
The usage time for brain cancer
treatment is set started with very
short time, e.g. 4X15 minutes per
day, and increased gradually with
the improvement of the clinical
conditions of the patient.

After & months of Treatment

Figure 7 General procedure of ECCT treatment for brain cancer: the electric field computation and subsequent CT
scan images of the brain cancer before and after ECCT treatment.

13
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Figure C.1 Case Study: Boy (9
years old), Brain Cancer (High-
Grade Pineal Parenchymal Tumor,
WHO Grade 3): In this case the
position of the tumor is linked di-

rectly to the forth ventricle through
where the cerebro-spinal fluid dis-
charged. Therefore, the dead cells
resulted from ECCT treatment can
be completely disposed, and all the
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tumor mass completely disappears
as shown in the MRI images after 6
months of ECCT. The MRI results
also shows diminishing hydroceph-
alus as the cancer gone.
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Figure C.2 Case Study: Male (22
years old) diagnosed with brain
tumor at the pineal area extended
to thalamus: The tumor mass is lo-
cated at the mesenchepalon (pin-
eal region) pressing to thalamus
(MRl 23/11/12), causing impaired
vision and severe headaches to the

patients. After 4 months of ECCT
treatment, the tumor size gradually
decreases (04/01/13 MRI) and the
patient continues to improve clini-
cally. After 15 months of treatment,
the tumor mass is almost undetect-
able by MRI (06/03/14) and the pa-
tient's condition almost recovered
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to normal. The tumor mass in this
case is located in the area linked to
the fourth ventricle through where
the complete disposal of the result-
ed dead cells can occur. Using the
ECCT the entire tumor in this case
could be expected to disappear
completely without surgery.
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Figure C.3 Case Study: Boy (16
years old), diagoned with brain
cancer (Pylocytic Astrocytoma) at
the left basal ganglia: The tumor
is located at the left basal ganglia
with a midline shift to the right,
pressing the mensencephalon
(MRl 17/05/14), causing severe
headache and problems in the
right motoric function, vision and
hearing. The patient’s initial con-
dition was very weak and para-

lyzed. After ECCT treatment for
4 months, it was found that the
cancer worsened from the image
of MRI (6/9/14), as well as the pa-
tient's general condition. The de-
sign of the ECCT apparel was then
changed to more focusing on the
deep side of the tumor. After 3
months of treatment with the new
ECCT apparel design, the patient
get significant improvement in
the clinical conditions including
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motor, vision and hearing func-
tions. 6 months after the usage
of the new design, the MRI result
(30/05/2015) shows significant re-
duction in the tumor size, the hy-
drocephalus has decreased, and
the midline shift disappeared. In
this case, proper design and usage
of ECCT equipments link strongly
to effective treatment of the brain
cancer.

16
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In Vitro and in Vivo Experiments

A series of in vitro experiments of culture
cancer cells exposed to external electric
wave using the technique have been con-
ducted in University of Indonesia (Mursila-
tun, 2010; Sabrina, 2014) and University of
Airlangga (Ajrina, 2013; Salim, 2015). The
experiments used MCF—7 Human Breast
Papilloma Cells as cancer cell sample and
Fibroblast Vero Cells as normal cell sample.
All in vitro experiments showed consistent
results of significant reduction of the cancer

Control

cells, with no remarkable change identified
in the control cells and normal cells. Figure
D.1 shows the images of destructed cancer
cells during exposure of the electric wave
as compared to control cells. Figure D.2
shows the growth of cancer cells number
as compared to normal cells during expo-
sure of the electric wave. Animal testing
have been conducted to normal as well as
cancer implanted mice exposed to electric
wave using the technique in National Insti-

tute of Health, Indonesia (2013) and Bogor
Institute of Agriculture (2015). The animal
testing showed no remarkable change phys-
iologically and physically to normal mice,
and significant shrinkage up to 40—90% in
the size of the cancer for the mice implanted
with breast cancer cells after 2 weeks of ex-
posure with the electric wave, while no sig-
nificant physiological side-effect identified.

Sinus Wave 20Vpp

Square Wave 30Vpp

Figure D.1 In vitro test with MCF-7 Human Breast Papilloma after 72 hours of exposure with electric wave (Sabrina, 2014)

17



Clinic
m Cancer Research

60

S0

20

Cell Number [X100¢]

-+ Treated
-+ Control

Hours

A clinical test has been conducted to the
first patient of 50 year old experienced
stage 3—4 breast cancer after having total
removal of the breast and the axillary nodes
in early 2010, but the surgical margins were
already infected with cancer cells. The pa-
tient refused to have chemo or radiation and
after 6 months of surgery with already hav-
ing recurrent on the after-surgery location.
She get informed to use the ECCT for the
first time. After one month of treatment, the
patient showed significant improvement
clinically with all major complaints includ-
ing pains gone and laboratory tests includ-
ing blood, tumor markers, liver and kidney
functions within normal ranges. After two
months of treatment, echo scan and thoracic
X-Ray showed no recurrent in the after-sur-
gery breast nor metastasize on the lung. The
first patient tested with the ECCT has now
survived for more than 5 years since the
first time diagnosed with the cancer in late
2009, in healthy condition with no essential
complaint and all indicators including lung
X-ray, abdominal and breast echo scans,
laboratory tests including blood, liver and
kidney functions within normal until now
(as for June 2015).

A clinical test to the first brain cancer pa-
tient has been conducted to a patient of 21
years old experienced stage 3—4 brain as-
trocytoma on the left cerebellum after hav-
ing surgery for VP shunt installation to treat
the cerebro-spinal fluid. The patient refused
to have radiation and were informed to use
the ECCT for the first time for brain cancer
case in 2011. The initial condition of the pa-
tient before treatment was in all parelyzed
condition, unable to weak up from the bed.
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Figure D.2 In vitro test with

MCF-7 Human Breast Papil-
loma (LEFT) as compared to
50 normal Fibroblast Vero cells
s (RIGHT) after 72 hours of
§ 40 exposure with electric wave
Y, (Mursilatun, 2010).
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Clinical Tests

After one month of treatment, the patient
showed significant improvement clinically.
After 2 months of treatment the patient wa
able to wake up from the bed, and walk
slowly.The patient get complete recovery as
normal after 3 months. How ever MRI scan
still showed some infarcts on the location of
original tumor. The patient has now (as for
June 2015) survived for more than 4 years
in prime condition as normal.

Clinical tests have also been conducted
to 25 patients experienced breast cancers
with staging of 2—3 in University of In-
donesia (Handayani, 2012). All patients
were informed to use the ECCT as primary
treatment for their cancers. The study had
been conducted for 6 months of treatment
period, evaluating the effectiveness of the
method based on the location of the tumors
classified in five different quadrants of the
breast, i.e. central, medial superior and in-
ferior, and lateral inferior and superior re-
gions. The results showed that the ECCT
technique were the most effective in inhib-
iting cancer cell growth for breast cancers
located in lateral superior quadrant, still
showing inhibiting effect for breast cancers
located in lateral inferior quadrant with less
degree of effectiveness, while no significant
effect for other locations of the tumor. The
study reported that patients with significant
inhibiting effects in their cancers indicated
by significant shrinkage in the cancer sizes
experienced significant changes on their
body excretions including bad odor and ex-
cessive sweat and urine, and bad odor and
dark to black colored feces, but no essen-
tial change reported in their physiological
indicators. In contrast, patients with no sig-

nificant change in the size of their tumors
reported no significant change in their body
excretions.

Subsequent clinical studies have also been
conducted to the effectiveness of the meth-
od for treatments of breast cancers in Uni-
versity of Indonesia and Bandung Institute
of Technology (Amdanita, 2013; Nurzan-
nah, 2013; Nurhasanah, 2013), for treat-
ments of brain, nasopharyngeal and lung
cancers in University of Indonesia (Hen-
driyanto, 2013; Yulianto, 2012; Musthafa,
2012). All the studies showed that the re-
sponses of the cancer to the treatment of
the ECCT strongly related to the design of
electrode and the cancer cells pathology
anatomy that correlated to electric proper-
ties. Statistical study have been conducted
in University of Gadjah Mada to 76 patients
with breast cancers, 23 patients with lung
cancers, and 17 patients with brain cancers,
all staged between 3—4, treated with the
ECCT as primary treatment method be-
tween 2013—2014 (Dimyati dan Haryatmi,
2014). The study showed survival rates of
63% for breast cancer, 49% of brain cancer
and 34% of lung cancer during the moni-
toring period of 1 year. Internal study to
4863 patients of breast cancers, 1098 pa-
tients of brain cancers, and 1189 patients of
lung cancers, more than 70% of all patients
staged 3—4, with treatment period of 0 to
more than 3 years with the ECCT as the pri-
mary treatment method showed significant
improvement in the survival rates of 80%
for breast cancers, 75% for brain cancers,
and 57% for lung cancers.
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