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The task

Hyperthermia is a perfect, capable method in oncology

However, we need further development
and think about the decisional points

The task

Decisional point 1

Development of tumor resistance
against chemo-therapy
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The task

Decisional point 2

Selective protection
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Relative sensitivity of malignant cells
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M. Watanabe et al.: Normal human cells at confluence get heat...
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Relative sensitivity of malignant cells
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Relative sensitivity of malignant cells

Heat shock protein 70 (HSP70)
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The task

Decisional point 3

The threshold challenge

Threshold challenges

Hyperthermia is mostly complementary treatment

» Chemotherapy needs high blood-flow to deliver the drug

> Radiotherapy needs high blood-flow for proper oxygen content

» Immuno-simulation needs higher blood-flow and fever

Hyperthermia sensitizes all the “gold-standards”, it looks perfect sensitizer

However, as usually, the overdosing of the therapy turns the usefulness
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Relative blood flow

Relative temperature

The task

Decisional point 4

The blood-flow challenge

Blood flow challenges

[slow proliferation, some necrotic]

Higher blood-flow
Lower temperature

Tumor (periphery)

intensive proliferation
Tumor (core) [ P ]

Fitsigbrpvesy)rafter

decmablogdiod-flow, —>F

Higher temperature

Normal blood-flow

Intensive metabolic supply

Healthy surrounding Large vessel-permeability

High risk of cell invasion
High risk of dissemination
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Thermochemo.Vol. 1, Springer,

Blood flow challenges
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The task

Decisional point 5

The heterogeneity challenge
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MR-temperature (MR-deg)

Heterogeneity of temperature
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Decisional point 6

The focusing challenge
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Focusing

Temperature:
95°F (35°C)
1 106°F (41°C)
108°F (42°C)
B 109°F (a3°c)
Example of non-invasive temperature measurements made during treatment in a patient with a
soft tissue sarcoma of the lower leg (arrows). The colors indicate the temperatures reached
during this part of the treatment, which range from 95-109°F (35-42.7°C).

http://hyperthermia.mc.duke.edu/sp_research.htm

The task

Decisional point 7

The matching challenge
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Type of treatment

RF-generator

RF

(“radio-frequency”

RF-current
flows through
the target

Energy is carried by RF-current, targeting the absorbers
Patient is a part of the RF electric circuit

Principles of capacitive electric targeting

Radiative-capacitive RF-current capacitive
Plane-wave focusing Impedance matching

..........
Fanplac et

7 ui
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Complex
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The task

Decisional point 8

Targeting (safety) challenge

Differences between the capacitive couplings

Radiative capacitive coupling: long distance radiation, even without patient

RF-current capacitive coupling: short distance radiation
No field far from the patient and it exists only when the current flows through the body
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The task

Decisional point 9

The heat-flow challenge

Concept of homogenic and heterogenic heating

Conventional homogeneous heating Selective heterogeneous heating
(radiation + conduction + convection) (targeting tissues, groups of molecules, etc.)
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The task

Decisional point 10

The dosing challenge

Challenge of targets

“adiabatic” SAR

Like agar models
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Challenge of unknown losses: BSD2000

Tem perature Measured temperatures in the beef phantom. Eighty minutes after the start of the experiment.
a 4°C higher temperature exists at the tumor site (A) compared to the null site (4).
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The beef phantom used in these experiments is a tapered cut obtained from the
hind leg just above the knee. The front face of the beef has a horizontal width of =~ R:"g':;‘;:v
38 cm and a vertical height of 23 em. The thickness of the beef is 15 cm and the 3l (59 cm diam)

weight is 10.9 kg. LEFT @ RIGHT

Fenn AJ. King GA. Adaptive radiofrequency hyperthermia-phased array system for improved WATER = BEEF
cancer therapy: phantom target measurements. Int. J. Hyperthermia. 10:189-208 (1994) BOLUS POSTERIOR PHANTOM

Challenge of the unknown losses: Thermotron

Agar gel mass density is 0.999 £ 0.004 kg/liter The changes in temperature at varying depths along the central

Ii.Iiana J\rand;.-l-lara.. rugenin. Torres-Garcia. Rign.he_rtn Om.s-Panlnja. Biological axis of eylindrical agar phantom of 25 ecm diameter and 14 ¢cm

Tissue Modeling with Agar Gel Phantom for Radiation Dosimetry of 99mTc. N ) )

Open Journal of Radiology. 2014. 4. 44-52 thick. The phantom was heated with a pair of electrodes of 25 cm
and 10 cm diameters. The electrodes were cooled with 20°C saline

bolus and the power applied was 700 W.
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700 W was used, efficacy is 14%

Song CW. Rhee JG. Lee CKK. Levitt SH. Capacitive heating
of phantom and human tumors with an 8 MHz
radiofrequency applicator (Thermotron rf-8) Int. J.
Radiation Oncology Biol. Phys . 12:365-372 (1986)
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Deep-temperature measurements

Nagy G. Meggyeshazi N.
Szasz O (2013) Deep
temperature
measurements in
oncothermia processes,
Hindawi ;Conference
Papers in Medicine.
Volume 2013. Article ID
685264
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Dose for thermal effect

The normal dose of thermal effect depends on the energy absorption of the target.

When the absorption efficacy is low (like BSD < 10%. Thermotron < 15%) then the
only way to measure the absorbed energy is the temperature because the
forwarded power veer weekly depends on the useful energy absorption.

When the absorption efficacy is high (like oncothermia > 90%) then the classical
measurement of the absorbed energy is the dose like in the ionizing radiation
therapies.

Open Journal of Biophysics, 2015, 5, 97-114 .O:G Sciontific
Published Online October 2015 in SciRes. hitp.//www scirp orgfiournal/ojbiphy 0’ Research
b Publishing

http://dx.doi.or; 4 jbiph s

Generalization of the Thermal Dose of
Hyperthermia in Oncology

Gyula Vincze, Oliver Szasz, Andras Szasz’
Szent Istvdn University, Godollé, Hungary

Email: .Szasz.Andras@gek.szie.hu
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Change of temperature (a.u.)

Challenge of targets

“adiabatic” SAR

ike agar models
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The task

Decisional point 11

The physio-feedback challenge
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Challenge of the model-construction

Constant Bloodflow =%

Nonlnear Biood Flow Coefficent

Blocd flow coeffcent, WK /m?
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https://www.cst.com/Content/Events/Downloads/euc2014/4.2.3.pdf

The task

Decisional point 12

The principle challenge and its
consequences
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Comparison of the basic principles, the mechanism of
action, the technical realization and its biological effects of
Thermotron and Oncothermia method

RF-hyperthermia Vs. Oncothermia
Thermotron RF-8 EHY-2000

The similarity
Both methods take advantage on the same principle:
Tumor tissue has higher RF absorption than the healthy tissue

PET image . . . .
Malignant tissue has much higher glucose influx

and higher metabolic rate than healthy tissue
(FDG-PET is based on this phenomenon)

l

Increased concentration of metabolites in the
extracellular electrolyte in the malignant tissue

l

High ionic concentration

l

High electrical conductivity
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The higher electrical conductivity can be directly measured!
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Figure 4. Mcan + SD. Eleetrical conductivity of tumour and normal liver tissue,
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The difference : basic principle in tumor cell destruction

RF-hyperthermia
Thermotron RF-8

Classic hyperthermia concept:

Reach the cytotoxic level temperature range
(>43°C) quickly and keep the tumor on this
temperature range as necessary

Oncothermia
EHY-2000

New hyperthermia concept:

Homogenous, equilibrium heating — the tumor
temperature is very important

84
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Inhomogenous, non-equilibrium heating
temperature gradient is important

Keep the tumor temperature below the cytotoxic range
(<42°C) but induce continuous temperature gradient on
the tumor cell membrane
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Consequences of the different basic principles

(g

RF-hyperthermia
Thermotron RF-8

Classic hyperthermia concept:
Homogenous, equilibrium heating at cytotoxic
temperature range

1

Necrotic cancer cell death, the tumor
destruction rate is highly temperature
dependent

1

Significant protein denaturation, tumor antigens
also destroyed

J

Inflammation

1

Limited possibility for immunotherapy
combinations

Oncothermia
EHY-2000

New hyperthermia concept:
Inhomogenous, non-equilibrium heating below
cytotoxic temperature range

Temperature gradient on the membrane induce
signal transduction pathways resulting
programmed cancer cell death

No protein denaturati*‘n occur, tumor antigens
became recognizable, DAMP is generated

Immunogenic cancer cell death

)

Good basis for immunotherapy combinations

Experimental proofs of the new hyperthermia concept

Tiang of al BMC Concer (2015) 15:708
DOf 101 1864 1 285 -015-1690-2
BMC

Cancer

RESEARCH ARTICLE Open Access

Improving immunological tumor
microenvironment using electro-hyperthermia
followed by dendritic cell immunotherapy

Yuk-Wah Tsang ™, Cheng-Chung Huang’, KaLin Yang®, Mau-Shin Chi®, Hsin-Chien Chiang’, Yu-Shan Wang’,
Gabor Andocs*, Andras Szasz”, Wen-Tyng Li”” and Kwan-Hwa Chi™®

W) ot

( Abstract

Background: The treatment of intra umaral dentritic aells (DCs) cammanly fails because it cannot evole Immunity in
a poor tumor microenvironment (TME). Modulied alectro-hyperthermia (mENT, trade-name onathenmia) represents
a significant technalogical advancement in the hyperhemia Tiedd, allowing the autofocusing of dedrmmagnetic
power on a cell membrane 10 generale massive apoptosis. This approach tums local Immunogenic cancer cell
death {apoptosk) into a systemic antl-tumor iImmune response and may be implemented by treatment with
intratumaral DCs.

Methods: The CT26 murine colorectal cancer model was used in this investigation. The inhibition of growth of
The tumar and the Systémic Nt -Tumdr IMmung responde wee measund. The tumor was haated 1o a cone
temperature of 42 *C for 30 min. The matured synegetic DCs were intratumorally injected 24 h following mEHT
wais applied.

Results: mEHT induced significant apoptosks and enhanced the release of heat shock protein70 (Hsp70) in CT26
tumors. Treatment with mEHT-DCs significanty inhibited CT 26 wmor growth, melative 1o DCs alone or mEHT
alone. The secondary Tumor protection effect upon rechallenging was observed in mice that were treated with
mENT-DC s Immunohistochemical staining of CD45 and F4/80 revealed that mEMT-DC treatment increased the
number of leukogyies and macrophages. Most interestingly, mEHT also induced infilrations of eocsinophil which
has recently been reponed 1o be an orchestraior of a specific T cell response, Cytotoxic T cell assay and ELSpot
assay revealed a tumor-specific T cell activity.

Condusions: This study demonstrated that mEHT induces tumaor cell apoptosis and enhances the elease of
Hsp70 from heated tumor cells, unlike conventional hyperthermda. mEHT can create a favorable tumor
microenvironment for an immunological chain reagion that improves the success ate of intratumodal DC
Immunotherapy

Keywords: Dendritic cells, Modulated electro-hyperthemmia, Immunothesapy, Tumor microenvironment

d the promotion

n signals in a colorectal

erthermia

cant cell death response upon mEHT treatment
companied by the early upregulation (4-h post-
nt) of heat shock protein (Hsp70 and Hsp90)
levels. In situ, the treatment resulted in spatio-
al occurrence of a DAMP protein signal sequence
d by the significant cytoplasmic to cell membrane
:ation of calreticulin at 4 h, Hsp70 between 14
t h and Hsp90 between 24- and 216-h post-
at. The release of high-mobility group box1 pro-
IMGB1) from tumor cell nuclei from 24-h post-
ot and its clearance from tumor cells by 48 h
i detected. Our results suggest that mEHT treat-
an induce a DAMP-related signal sequence in
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RF-hyperthermia
Thermotron RF-8
capacitive planewave coupling
RF voltage is the most important factor
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The electrodes in this case like antennas are
sources of RF waves. Air layers or bubbles can
not block the wave propagation in this concept.

""\% | Method of RF coupling

Oncothermia
EHY-2000
capacitive impedance coupling

RF-current is the effective factor

Electrode
(active)

| Countar alectrode (groundad) |

In capacitive impedance coupling the applicators are
real electrodes that need as tight connection to the
target as possible, because the RF-current must flow
through the target that makes the effect. The
impedance is the treated body, and the biological
effect is expected from the current-flow through it, so
no air or unproven isolation could be applied.

Il. Applied power and electrode cooling

RF-hyperthermia
Thermotron RF-8

Relatively weak coupling +necessity of high

Oncothermia
EHY-2000

Strong impedance coupling + mild

temperature range to reach the cytotoxic level hyperthermia range

1500 W

The very high RF power needs extreme surface

cooling to prevent the skin burn

The cooling water temperature is around +4 °C

1

Skin surface temperature is below the
physiologycal range

150 W

The low RF power needs only moderate cooling

The cooling water temperature is around +25 °C

1

Skin surface temperature is in the physiologycal
range
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RF-hyperthermia
Thermotron RF-8

Double symmetric electrode configuration:
In geometry: two equal size and shape
electrodes

In electronics: both electrodes are equal

o\
- s
iy ==~ &
P

RF-hyperthermia
Thermotron RF-8

8 MHz

4

Not a free frequency

1

Can not be used freely

4

The operation of the RF-8 system needs a
special, very expensive RF shielded room

'/[: lll. Electrode configuration !! R S

IV. Operation frequency -

Oncothermia
EHY-2000

Double assymmetric electrode configuration:
In geometry: one large and one small electrode
In electronics: the large electrode is directly
grounded (reference point), the smaller
electrode is the active electrode

RF |
source f )

Oncothermia
EHY-2000

13.56 MHz

3

ISM band - free frequency

)

Can be used without a limitation

4

The EHY-2000 device can be operated
anywhere without a shielded room
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Are these challenges real?

Different basic principles of operation result
different technical solutions in the device!

Experimental comparison of the induced
biological effect of RF-8 and mEHT

Results
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Experimental comparison of the induced
biological effect of RF-8 and mEHT

Results

3\ Dr. Wang et al.
 Taiwan National Univ.

Cell death analysis: Cell cycle distribution analysis

37C mEHT
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Experimental comparison of the induced
biological effect of RF-8 and mEHT

Results

Dr. Wang et al.
f 7/ Taiwan National Univ.

Cell death analysis: Total cellular ROS level
42°C mEHT RFS8
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Ratio to 370C

o N BB o0

Experimental comparison of the induced

) Dr. Wang et al.
biological effect of RF-8 and mEHT

// Taiwan National Univ.

Results

Cell death analysis: The caspase signaling pathway

Caspase 9 Caspase 8

10

Ratio to 370C
o N = o

- e -EUE
24 1 3 24

hrs after treatment

u=ua =1 T

1 3
hrs after treatment

M37 W42 WEHT MRF8

W37 W42 WEHT MRF8

Caspase 3

Ratio to 370C

3 24
hrs after treatment

-HUi

137 W42 LMEHT WRF8

Experimental comparison of the induced
biological effect of RF-8 and mEHT

Dr. Wang et al.
X ¢~ Taiwan National Univ.
$ .2

Results
Stress protein analysis: CRT expression assay
42°C mEHT RF8
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{3 Dr. Wang et al.
X% 1175 Taiwan National Univ.

Experimental comparison of the induced
biological effect of RF-8 and mEHT

Results

Stress protein analysis: Intracellular level of HSP70 expression

HepG2
6hrs 24hrs 48hrs

All kinds of hyperthermia could induce intracellular HSP70
expression.

(a5 <)\ Dr. Wang et al.

Experimental comparison of the induced y
X217 Taiwan National Univ.

biological effect of RF-8 and mEHT

Results

Stress protein analysis: HSP70 release from the cells

15- .

O e
~ 10- =
) =
(o] =
et —
o =
- —
(1] - . =
(1'd S r‘ =

0- = =

6 24 48
hrs after treatment

Oncothermia triggered a significantly secretion of HSP70 from cancer

cells.
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O Take-home messages

Protocol examples with chemotherapy

Step-up heating!

Y il
Dbreast; Elgctrode=Standard; Start=60 W; End=100 W; Duration=60 min;
160 - E ime- =6 min; Shape (approach)=2; Unit (saturation)=15; 353 kJ
)
140 +
5
o
120 -
100 -

80 -

60 -

40

20 +

time [min]

0

0 10 20 30 40 50 60 70 80
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Considering the personal tolerance with chemotherapy

100 E
140 - i Recommended protocol (460 kJ)
| —
120 I Modified tolerance (430 ki) | . o o o o o o o s
s -—; :
I
. :
60 Tolerated protocol (340 kJ) ! o !
i Elongated :
40 + | treatment time |
! I
20 ! 1
: time [min] I
0 ' !
0 10 20 30 40 80 €0 70 20

The difference is 120 k)

However, it could approach the recommended by increasing tolerance

Collect the differences and correct the number of sessions with their sum!

Oncothermia for central nervous system with chemotherapy

It needs special care and protocol
Protocol of Neurology Clinic of Medical School of Regensburg University, Germany

1 Session 2 Session 3 Session 4 Session & Session B Session 7. Session & Session 9 Session 10 Session 11 Session 12. Session Further

min | Watt | min | Watt [ min IWatt min IWnl‘t min | Watt | min IWnl‘t min ]Watt min ]Watl min ]Wan min |Watl min |Wal1 min [Wan min [Wah
w0 sl 1ol sl 2ol el 2ol el aof e 2ol e 2ol e 2ol el 2ol el s e 2ol e kol e
wl sl ol el ol sl 2l ml a0l sl ol s ot sl il e 1] s  wol sl 1o s [ s 10 s
i m ol e o] ool 20 aeof ol ool o] aco]  aof teof  se sof o] ool 1ol 100 1o 1eof 10 100]
T T T B T T
1 1] 10| 1eol 10| 1] aof se]  aof o1&  aof 1] 10| 1k 10f 140

20 30 4] sq | & o]l [ o ) s _ 0] sof | s
T
160 — L }
=
190 = ——
g |
120 .2 —
o € 5. Session l |
100 € 5. session "an
80 - . [ 4. session .
s i E 3. session =~
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40 _l
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20
0
Time (min)
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Protocol examples in monotherapy
Step-down heating!

160

150W

140 | I

L

120

.

100

~

80

60 Regulated by the patient’s tolerance!

40

20

time [min]

T T T T T

0 10 20 30 40 50 60 70 80

Trimodal protocol —personalized (esophagus) (2)

Investigator: Prof.H.Renner, Institute: Klinikum Nord, Nurnberg, Germany, Patient: G.U., 50 y, male, Primer-tumor: Esophagus carcinoma,
inoperable; Histology: Squamous cell carcinoma G3; Metastases: in mediastinum & celiac ganglia

Tumor-classification: cT2 cN1 M1a G3 R2; Result: Complete remission (CR) Follow-up: after 12 month tumor-free

Weeks 1 2 3 4 5 6 7
Radiotherapy ululuu”lll ”Ill III“
(fractional, 1.8Gy) luu uu'“'l
E’l_‘f;’?ﬂ”;‘ﬁ';“e?’{ PT+LA 45Gy ’

Chemotherapy

Fisplatin 40mg/m? 1x/ week ]

Oncothermia 0 00 0 00 00 00
(60-130 Watt, 60 min, Elektrode @ 30cm, 10x )

js ARLET Oncothetiie
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Trimodal protocol —personalized (esophagus)

Investigator: Prof.H.Renner, Instutute: Klinikum Nord, Niirnberg, Germany, Pauent: H.K., 449 y, male,Primer-tumor:
esophagus, diagn.02/03; Histology: Squamous cell carcinoma G3, Resection — Relapse: 06/05, inoperable Metastases:
multilocal lymph node; Result: Complete remission (CR) Follow-up: after 30 month tumor-free,

weeks 1 £ 3 4 8 7

Relapsed tumor + Lymph area - 45 Gy Primegéttémor
y
| ;

chemotherapy o

Cisplatin 30mg/d 5-FU 1000mg/d j

oncothermia (0 00 00 00 00 00 (00

60-110 W, 60 min, Electrode @#10cm, 12x
Before therapy 6 months after therap

Colorectal cancer liver metastasis, (n=15)

Investigator: Prof.H.Kirchner & Dr.P.Panagiotou; Department: Department of Hematology & Oncology, Hospital

Siloah, Hannover, Germany, Published: Panagiotou P, Sosada M, Schering S, Kirchner H: Irinotecan plus Capecitabine with
regional electrohyperthermia of the liver as second line therapy in patients with metastatic colorectal cancer; ESHO, 2005, Graz, Austria,

Treatment protocol in 2nd line

Drug Dayl Day8 Dayl5 22| 80% local control in 2" line
[with oncothermia combination]
(15t line was 51%,
without oncothermia)

Irinotecan

80 mg/m?2 " X

Capecitabine

D0 - =0T OO

2 g/m?
Oncothermia |+| [+ |¥ IR I
(“first line” was: Oxalyplatin & folic«acid&S-i:U)

Case example (PR) This patient died after a stable phase of 26 months (lung and brain mets.)
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Recurrent, refractive progressive ovarian cancer

Investigator: ProfYunHwan Kim; Institute:Ewha Womans University Mokdong Hospital, Seoul, Korea,

e o
2009.5 Debulking Op & TC 26, R*) ¢
00
5 ' \ fd
450 '
TumDr-marke
400 Patient: 55 yrs
350
300
250
200
150
100
5?' Normal
CA 125
(8]
PR e o> A L BPA ) ] > o D 0 A L S A
ob"h Qﬁ.\ \:\“\b\oﬂ \0% 0\':‘!'\ > '\\:‘.‘ \\'>‘> \%\ \\9 \9- '\o-\-\ g \:\l, 1'}"
(xS S T T S P M P Pl .~ G, DT s P gt ¢
.,’oo R P P S PSS S

Metastsic mammary cacinoma

Investigator: Dr. W-P. Brockmann, Institute: Institute OncolLight Hamburg, Germany; Patient: 51 y, (M.S., &)
Diagnosis: Mammary Carcinoma >10 cm, Therapy : Radiation therapy (2x) + oncothermia + WBH +

Mitomycine C; Result: Complete remission @5_3 (U/@

600

489

500
400

300
200

100
14

Before After dncothermia
oncothermia
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Hepatocellular carcinoma

Investigator: Prof.Dr.Taesing Jeung; Institute: Department of Radiotion Oncology, Kosin University, College of Medicine &
Kosin University Gospel Hospital. (61y/M), HCC & TACE, Oncothermia 24 times; Published: 31*' ICHO Oct. Budapest; 2012

500

448.9

400

300

200

100

20.48

Before oncothermia After oncothermia/(7 months follow up)

1 Decisional points
(] Possible solution

 Future points

O Take-home messages
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Abscopal (bystander) effect

| 2 h - ic di | Abscopal
Local treatment is not enough to cure cancer. It is a systemic disease! effect by
: oncothermia
ADIrect 1\ difracaice
between the
medicine and
ducted poison is only the .
dosall
’ Abscopal limit of

Targeted radionuclide External beam

the dose

| immune
| tment

|
thermia

Effect
|
I
1
;
\ %

’, - - I
© Radiolabelled cell : |
© Bystander cell 4 1 e
== Radiation crossfire

- Cell kiling : f
-Mutagenesi 3| . .
ffe patent of oncother cancer vaccination by RF-fractal-template
Oncathermia Systemic immune &
treatment an A lesian oncothermia on A lesion

“Teach” the system resisting, DAMP generation

mitochondri Bax merge mitochondri Cytc merge

Death receptor % E
(TRAIL-R2) " "
upregulation in = =
the cytoplasm H §
membrane. § 5
, HMGB1 release 2:
Membrana Mitochondrial pore il
release, AlF nuclear Rledse
, l translocation i S
'76 T -3.. 14 24 Untreated - Treated
CRT |

' Possible
Calreticulin (4h) il ICD _

DNA fragmentation and
Untredtdd Tiedted B  apoptotic body formation,
i ==& programmed cell death

Oncothermia causes programmed cell death (as an obligatory event in ICD)
with concomittant TRAIL-R2, calreticulin, heat shock protein upregulation and
HMGB1 release from the nuclei.

HMGB1 - [high mobility group box 1, one of
the most important chromatin proteins)

98 Oncothermia Journal, Volume 18, December 2016



Marsdenia tenacissima
(Tongguanteng) decoctum
Injection before nanothermia

Chlorogenic-acid (11 mg/ml)

HO, COzH
0
HO™ ™ Oj\f\@\g
OH
H
OH

Polydatin

OH
s ]
HO- o =
OH
H

Abscopal effect by ICD

Average relative Dead Area of the tumor

60 - 60 +
Equal Equal
40 40 + - .
Control animals _Injected anlm_als
ol .:.: |
0 - ; 0+
left right left right

Injected + Nanothermia treated

60 Nanothermia treated

Average relative Dead Area of the tumor

40 + 40

20 +— 20 +—

0 + 0+ s
Non-treated Treated Non-treated Treated
(left) (right) (left) (right)

The abscopal effect is clearly proven

Nanothermia + DC therapy combination

. Treated femoral regio
. ‘E 1600 - —* DC treatment group
Tumor induced on femoral ¢ _
2 £ 1400 - ~=~ Nanothermia treatment group
region (treated by 0 :
E 1200 wa= DC plus nanothermia treatment group
3 1000 - |
= === Control grouy
= 800 group
E 600
400 -
200 e
0 5 10 15 20 25 30 35 40
Tumor induced on chest region like Days after the treatment
model of metastasis, not treated by°%° —— Control group Clear abscopal effect on
: 900 A
nanothermia 6] o DiCHaatHENE HoHp chest
FE 700 Nanothermia treatment group
E 600 - DC plus nanothermia treatment group
5 500
>
5 400 1
£ 300 -
= 200
Wei Quin et.al; Modulated electro- 100 1
hyperthermia enhances dendritic cell therapy )
through an abscopal effect in mice; Oncology 0 5 10 15 20 25 10 15 40

Reports 32: 2373-2379, 2014

Days after treatment
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Tumor growth inhibition and rechallenge inoculation

Mice were injected with 5 x 105 CT26 tumor cells s.c. in the right femoral area on the starting day and
treated with nanothermia on day 14, followed by DC injection on day 15 in different groups. The data from
each mouse was plotted after tumor-cell inoculation.

A secondary rechallenge with CT26 tumor cells was administered to mice 30 days after first injection as a result of either
DC alone, nanothermia+DC therapy. Mice from therapy groups and untreated control BALB/c mice were inoculated
subcutaneously in the left (105 parental CT26 cells) flank. (n = 7 mice per group.).

Nanothermia + DC '

100
9
S g0-
=
Q
f,__’ 604
e
]
o 204
ES Control
c ) L) L) ]
0 5 10 15 20

Days after challenge

Yuk-Wah Tsang, Cheng-Chung Huang, Kai-Lin Yang, Mau-Shin Chi, Hsin-Chien Chiang, Yu-Shan Wang, Gabor Andocs, Andras Szasz, Wen-Tyng Li Kwan-Hwa Chi, Improved
Immunological Tumor Microenvironment by Combined Electro-Hyperthermia followed by Dendritic Cell Immunotherapy; Cancer Immunology, Immunotherapy (submitted
(2015))

Investigator: Prof. Dr. Seong Min Yoon, AbSCDpa| Effect

Institute: Division of Hematology-Oncology, Department of Internal Medicine, Samsung Changwon Hospital,
Sungkyunkwan University, Korea

Patient: SAsc, 72 y, male,

Primer-tumor: Non-small cell lung cancer; Size: 9.5 cm right middle lobe

Metastases: in sentinel and distant lymph-nodes

Tumor-classification: ¢cT2 cN2 MO, stage IlIB

Treatment: trimodal protocol: 28x1.7 Gy; support: 250 microgram Leukine and Nanothermia 6x

Only the primer tumor was treated ]'fiefore

& .

Result: Good partial remission (PR)
Abscopal effect: complete remission (CR)
in the non treated metastaic lesions also

distant metastases
cleared metastases
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Cancer is not local!

) S —
Selective attacks N S Treated- = (1S

on cancer-cells

Destroys the
tumor effectively

—_ Induces apoptotic cell-
destruction

Locally activates the
' immune system

Slockg
invasio
dissemir

- Forms damage associated

molecular pattern (Trail

R2, mHSP70, mHSP90,
HMGB], Calreticulin, etc.

€D3, CD4 merged
- :

5 Linasy
a0%

ogenic cell-death

g tryted, absconal (et | Oncothermia treated

Creates abscopal effect

duces immun
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Messages

ONCE WE ACCEPT We can't solve
OUR LIMITS, WE GO problems by using the

BEYOND THEM. same kind of thinking
we used when we

created them.

Albert Einstein i\ .. AlbertEinstein

(1879-1955) (1879-1955)

Have we recognized our limits? Do we think differently?

Thank you for your attention
biotech@gek.szie.hu
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