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What is different in oncothermia?
v at— I TIEAIHNE D D)
Andras Szasz, PhD
=R T RNT—Ta

Professor of biophysics, St. Istvan University, Hungary

There are questions arising from time to time: what is the difference between oncothermia and the other
conventional capacitive coupling solutions? My presentation concentrates on answering this question.

FICKHERED v 7V 7 2L TOLOMEGEOT T, drath—I7 Lotd & oEND
NEZWZHDONEVIERMMR, EaxfFEbhbd, 22T, ZOEMIZEZZW,

The first capacitive coupled device was the “Universal Thermoflux” made by Siemens in the first quarter
of the 20" century. A new capacitive-coupling technology was launched in 1976 by LeVeen [1] and has
been widely applied since [2], [3]. Most hyperthermia devices use capacitive coupling with 13.56 MHz,
which requires no extra shielding. However, it became more and more clear that the radiofrequency
heating alone is not enough for the successful treatment of cancer, the refining of the system for the
physiological effects is considered to be the clue of the success. The problem of unselective mass heating
induces extra blood-flow which delivers nutrients for tumor-growth and increases the risk of
dissemination of the malignant cells. The solution should rely on utilizing various natures of the biomatter.

RONOEEREN TV TERR LT U7 A ALy — A A0 20 kL OYIEEIZHIE L 72
Universal Thermoflux &£ {11 G722 TH 5, [RFEOH LWHANICH &S5 T UV 7 A4 A%
1976 fFIZ, LeVeen (L7 4 —) AP L2 DO T, BUEIZWZ 5 ETIRIAIGH ST
Do WFENEDHEBERE TV T2 EDLNANANRN—Y—=IT DT T 7 A AL, >—Ib
RAARE 2 1356MHz O HAEFEHR L CTWD, LaLAans, mERINEEZHERT 5720
XA RIREEIT D 2 EDNHRARVE W I FRESNIAN Y AEBNRRICENT LT
T7A A VAT AOYWMED KD OEEIESTNDLEEZOBND X HIT/o TE T, &R
PEZS AN U 7238 ) 2 RIS E AR IS R B R A LV AL Z L2y BREAESR T X
JERMEREED, LEER->T, ZOMREKIT, ARAEKROREZRMT 26O TRiITNIER
SYAJAN

1. Biomatter is not homogeneous. Its heterogeneity is dominant in all the ranges. Heterogeneity varies
the electromagnetic properties of the matter in all the levels (organs, tissue, cell and subcellular).
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4.

When the input power is in appropriate range, the differences can be used for selection. However,
crucial condition for selection should have a proper technical background, which should be complete
impedance matching. [4].

BREMRITEE 2O TIE RV, AEROTRTOFEMICIHBWNT, BEEN AL TN,
Lb, TOREMIIWEOBRBKEIEIC LR > TEBILd 2 (BE. MRk M,
HMBNEHE) , AREADEIER L DICHIE, 2280 A B ORI ~F 4
HZEMTEDL, LLenb, SEIRMEIIMRENICE > TEMT A TWRITIER
BN, ENNBA BT R ey TF U T ThD,

. The biomatter is not only morphologically but dynamically also heterogenic, because it is regulated

by various and interconnected feedbacks. Excitation of the dynamic control of the physiological
processes is helpful to destroy the cancer cells by apoptosis from external pathways of the process
[5]. The high temperature destroys the cells unselectively, which dominantly produces necrosis.
When the apoptosis process happens in overall heating, the process is triggered by internal pathways
derived from mitochondria.

HHAERIIERE LORR 5T, FFRMICHE—Tidkwn, 28706, SEIERMEAIC
BASNTVWE 74— KRy 72X THIENTWENDLTH D, 7 T 2DIMIRE
WaH o727 AR b= R Ko TRAMIRZ T 5 72 DI21E, ORI OERIHIE O
TEMEAE DRI D, EVEE ILEEN ISR ZET 20T, EENIcx/ra—v 2%
HxRIT, 2EROBIETT R =3 ZAB8E L5581, S har FUTHBIR-ET
HNHIRIRIC L > CTHEER - &5,

. The macroscale heating effects to accelerate the blood-flow [6], which makes uncontrolled

deliveries of the species and then results in promoting dissemination. Therefore, we have to avoid
the mass-heating.

R Z2INRIF MR 2T 2R E2 b2 b L, ZANGERRZRRER LM L, 5
BalRitEd 5, LIeh-> T RBIZRNNE A8 T 22 0 uE 7 7w,

When the conventional mass-heating has not enough power, then its effect is zero [7]. Due to this
reason they try to increase the incident power as much as possible [8].

K2 IR+ 2 A 2 R 12 7GR, £0RITEr TH D, ZOHMEND,
AFESZATREZR R Y EF SERIT TR 6720,



5. Oncothermia-is utilizes a near-field impedance matching, so the model must be different than the
antenna approach [9].

Frat—ITIHEEROAL v U vy F U7 EFAL TS, Lo T,
COMMBETNMIT T FERHT LD LT R > TV D,

The advantages of oncothermia can be shown in the following facts:
Fray =37 OB TOHREIL > TREND,
1. The temperature on selected membrane rafts is at least 3°C higher than in their environment [10].
MR D7 7 FOREE, Z0RED LY A< &b 3CLL A,
2. The inhomogeneous action (induced by oncothermia heating) is thermal [10].
IRIC K-> THEESEZ SRS —2ERIE, BYERTH D,
3. The selection is based on well-proven earlier discoveries [11].
BERME I A0 I LRE S VI BFERIFE LIS S & ST b,

4. The low power treatment (one tenth of conventional heating methods) provides exceptionally good
results [12].

BN GBHEOT T 7 A ZAD+550—) IZKHBFIFFFEFEICRVERE 256 L TW
60

5. The oncothermia techniques especially developed for in-situ automatic feedback during the
treatment, no manual control (which happens to be miss-matching caused by time-lag of the
intervening, and disorientation of the direction to correct deviations) is used.

v ath—I T OEMMIBET O ABNSR T 4 — Ry 7 ZA[BRIZL TS DT, FH)
BE (BRI BN I A~y F U7 2EZRHIT) IARXETH D,

6. In addition to the space inhomogeneity time-dependent dynamical differences (fractal physiology)
is actively used in the treatment [13].

ZEMB 7R AR — ML L b, 7T 7 ZAEBRICE O EIRNER (RIS 23
Mahs,

7. It has definite in-situ tumor-specific immune effects (tumor-vaccination) [14], [15].

F v ah—=I TIIERNTEGICEHE L2 REZ R e b > T D (Y 7 F U 2hR)
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Evaluations on Characteristics of Oncothermia Heating Device by Numerical Computations

T5i%  —3 (Prof. Kazuyuki Saito)
Associate Professor, Center for Frontier Medical Engineering, Chiba University

13 Ao DIR BB AR OB T A0kt &2 3 I3 5 BT, R E (B N TORENTR
(specific absorption rate: SAR) ZHHNNZT 5 Z ENEHETH S, £ Z TAMETIZ, A=
2 — Lt OFHENRLERE EHY-2000 & BUETTR STV D A B = 7 — 85 dE IR 2 &
P—F b RF-8 THREZMELIEOERNTD SAR /ifiz 2 Ba—HF v Ial—v

NZE o TRET LTc, ZNEATH 120, £, KEBORMEET VEIER L, #INRGE
& U CESZHF TR 38 vE N\ 1 o = Ak 58 if&%wﬂ T 5 S O AR T T VRN T

[TAROJ ##¢:H L7z, F7-. HfEFHHICIX, CST ££o Microwave Studio 2015 % v 7=,

FHERERLD, —=F ber RF-8 Tk, L TFEMAMITCTHEELY & &V SAR 2810 L
72o —J, EHY-2000 Ti¥, EEREMAITICE VD TEWV SAR ZB8HIL 7= 00, THbEmx
ZOEBMARKE WD, SAR BEFA LV & mWEBITBLIN S o7, 4%IE, NI
AT D SAR ITEIN T DIEE RGOV CREHIICRET 21T PETH D,

It is important to know SAR of the treated body for evaluating physical and technological
characteristics of hyperthermia devices for cancer treatment. We analyzes SAR distributions of
the two devices (Thermotron RF-8 and EHY-2000) by computer simulation. By executing our
research we constructed numerical model of the two devices and we used the numerical human
model “Taro”, which is developed by National Institute of Information and Communications
Technology (NICT), Japan, for computation. We also used Microwave Studio 2015 of CST for
numerical computation.

According to our computation, relatively high value of SAR near electrodes of both side was
observed in case of Thermotron RF-8. On the contrary, high value of SAR was observed at the
upper electrode, but no relatively high value of SAR was observed at the lower electrode of EHY-
2000, because area of the lower electrode is very large.

The next step of our research would be distribution analysis of temperature rise which happens
inside of treated body caused by SAR.



Oncothermia Heating really Induce Apoptosis in Malignant Cell :
in Vitro Comparison with Traditional Hyperthermia
F v at— I THINRITEEMEICT R = A2 EEE T
— BB NA =P — 2 T Tk L O invitro Fik

Samuel, Yu-Shan Wang
+ &=

Department of Radiation Therapy and Oncology
Shin Kong Wu Ho-Su Memorial Hospital, Taipei, Taiwan

HOCR SR SR, BiE

Purpose: Deep heating hyperthermia (HT) methods are a promising cancer treatment modalities
used to enhance conventional chemotherapy or radiotherapy. This could be achieved through
radiofrequency field en-bloc heating by conventional capacitive coupling hyperthermia (cCHT)
and selective tumor heating by oncothermia device (mEHT, modulated electro-hyperhtermia
device), respectively. This study aimed to compare the direct cytotoxic effect and action
mechanism between them.

HH) : Y ONMIREZIT ) A =P =37 (HT) 1%, (LFPRIESCIGRRIE O R &2 & o
DHMNANERIELE LTHER b O ThH D, TSI BRI Z R H T 2650 72 5 ERN
Bh o7V 7 (cCHT) <, EEEIRMINEEZ b o4 ath—I7 5T 774 A (MEHT) ©
ZNENUZ L > TEBIFEETH D, ABFFEITMIEER & 2o OER % ke %
HDTH D,

Materials and Methods: Hepatoma HepG2 cells were used for HT treatment (42°C for
30minute). Either LabEHY (oncothermia laboratory device), cCHT or water bath treatment were
compared. Apoptosis was measured by Annexin-V assay and sub-G1 cell cycle analysis.
Mitochondria-targeted damage by ROS production, membrane-targeted damage by caspase-3, 8,
9 expressions; adhesion molecule expression; heat shock protein 70 (HSP70) release and
calreticulin disturbance were evaluated and compared.

FIE 1 42°CD 30 3 INEANA AN—H—I T2, & MFES AR ZFIH Lic, Z2hE Hn T,
LabEHY, cCHT, iRAKD = SOMNRFEN K SN, 7HR M= RF, 7HxF VT
A BIL P sub GLMfaEMNIC K> THlES N, 2 b= RU T 2GRS &5 ROS
ARk, MIROIEIR G 25t &35 0 A/8—F 3, 8, 9 DFEHL, BELFHRIL, Boa vy 2
/X770 (HSP70) O & VLT % 2 U U EEENFEM i S iz,



Result: LabEHY treatment resulted in higher apoptosis rate (18.53+£2.06) than cCHT (9.97+0.55),
water bath (8.43£1.67) and control (6.57+1.12). The sub-G1 population showed similar pattern to
annexin-V assay. The expression of caspase-3, 8, 9 and ROS were higher by LabEHY treatment as
compared to cCHT or water bath treatment. HSP70 were upregulated in intracellular level after all
kinds of hyperthermia treatment. However, only LabEHY treatment could induce a marked HSP70
releasing from cancer cell. Calreticulin and E-cadherin overexpression on the membrane were

observed after LabEHY treatment, whereas not from cCHT or water bath treatment.

FER : LabEHY Tixb o & HEmWT AR h—3 A (18.534£2.06) NEIZ <41, i cCHT
(9.97+0.55), /K (8.43+1.67), => hr—/L (6.57¢1.12) Th o7z, Sub-Gl DIEARL Zi
CIRIEFRBROFE R AR LTS, B AR—F 3, 8, 9 DIHLL ROS (22T, LabEHY
TRIEDO T MO 5L X D @, HSPT0 (X3 _RTONA R—H— I 7 FEIZB W T, flan
DU LN ER ST DAL DU Y —ZARBLE I N DX, LabEHY B O A TH
Bo SHIZ MR EIZANV LT 4 X% 2 L ENRAY COMEIRBENBIEE I N0,
LabEHY DA T, D FETIFBE IR Do T2,

Conclusion: we found that LabEHY (oncothermia method) selectively targeted on cell membrane and
much more efficient in inducing apoptosis, while cCHT has no membrane targeting effect. The
immune-stimulatory effect is stronger by LabEHY. These differences should be considered in future
hyperthermia experiments. The results should arouse more attention on the future application of

monotherapy by Oncothermia method.

FERR RO cCHT AL R A2 E /-2 oz, Arat—I 7 FEefnd
LabEHY [ZHIMMICIER L, 7R b= AR RANCAER T 5 2 & 25 i LTz, S ilissh
Kb, LabEHY DAL D 0NTHR, TV BITEW N FANA N—— I 7T EEBRIZRBW T, +4
ICEBBEINDIRELDOTHD, ZHEORETA Y IV — 7 FIEN, ko BEiG#E L
LT, b2 HEHINOARE L ZHAX TS,



What is Oncothermia?
A New Theory or a New Treatment Modality of Oncological Hyperthermia?
Frat—I7 30 - BEANA ST =T OH LB, T e BT LWIREED

Tsuneo Morita, Tateyama R&D Europe Ltd.
REH HR QLR &D 3 —1 v /3)

Oncothermia proposed by Andras Szasz has many new ideas and findings which are not
properly treated nor understood in traditional oncological hyperthermia. The followings
are some of new ideas and findings of Prof. Szasz.

Y= AT PRET DA A — I TR, RGN A N —— I 7PN - T
RS TR T L CIT R o IefBEIZ T2 LT, HTLWRARLEAE 525
DTHD, LT TIE, ZNEERINTHNZET D,

1. Low power can execute better treatment (observations in macro-scale phenomena)
ALY AR OIER IR TH S (w7 nHROBIE)
(1) Too much power (global heating) heats up not only tumor, but its surroundings,
too.
FWH I &2 RIRAUINRIEL, SO EHZ SRS 25
(2) Therefore, global heating doesn’t have tumor selective function in heating.
L7z o T, mWHINC L DIMRIZE, G2 RAICIRD 5 2 L8 TE RN,
(3) On the contrary, global heating might promote metastasis of malignant cells.
K72 MR, WIS 2 5 & 23 TRt & 2
(4) Thus, too much power doesn’t bring out fruitful results for medical treatment of
tumors.
T2, @OHINC K2 MR ISIESHR R ICA R R Z T2 b S 720,
(5) This is the reason why the traditional high power device has lost reliability as
promising modality for fighting cancer in medical world.
JEGENA =Y —I T REFMEOH DIERIEL LT, WELEML S TORWELH
X2 Z2IiTH D,

2. Paradigm of oncological hyperthermia should be changed (paradigm change)
MBS NA /=P =X T DO/NT XA NEEHT DN ER D D
(1) Traditional hyperthermia has been too much dependent on effort for increasing

temperature.

WERDNANR—=P—=ITITREE FTFBHZ L2, IKFELTE W5,



(2) Temperature cannot be correct scale of dosage for oncological hyperthermia. This
is the fatal defect of traditional hyperthermia.
IREE T A =Y — I T Ol F—XR&OREICRY 22, Z ZITHEkD
A R—=H— I T ORI KKa13 d 5,
(3) The dosage of oncological hyperthermia should be Joule energy absorbed in the
tumor.
JEGEANA N—=H—I T O F—=X&(Z, FBHICRNEND Y 22— VETRITIER S
RN,
(4) Therefore, we need change of concept of dosage by changing paradigm of
oncological hyperthermia.
L7l o T, DNVOIUIIEEANA N——I 7 ORI XA DAL, F— X&)
HERDVEND D,

3. Pathway of automatic selection by electromagnetic differences (findings and
observation in micro-scale phenomena)

RO ERRAIZER 2RI Lz BENERMEORE (27 nBlRo% i & Bls

(1) Electromagnetic characteristics of human body should be properly taken into
account in the heating by RF, which are totally ignored in traditional hyperthermia for
oncology.

RF B ONRRIZIS W T, EROBRRRIFHEZEYIEE L2 I sen, it
%®A4ﬂ~%~i7m:n%%£:ﬁﬁbfwéo

(2) Concept of selection in heating has been lacking in oncological hyperthermia.
Proper attention should be paid for avoiding global heating.

PERD A /8= —= I 7L, IR R DERMEERS KL TV D, ZD7®
KIEHINR A [ 2 Z 212, WUREEN T O X&ETH D,

(3) Conductivity, permittivity and B-dispersion around tumor should be utilized for
selection by heat, which gives us automatic selection mechanism through impedance
matching.

JEAGJE P DG AENE GEENE. B o BRORFEA IR O AR S L7 1 T e 5 72
W, RERS ENBA U E—H A v F U7 D HENEIUEREE B2 5025 T
H D,

(4) High conductivity around tumor is well known scientific knowledge found by O.
Wartburg, and high permittivity of malignant cells is found by A. Szent-Gyoérgyi. Both
are Nobel laureates. These scientific findings are well known truth, but it is A. Szasz

who finds that these truth can be utilized for selection of tumor in heating.



FES AN EWVEEEZ LD Z EIX VNV R T AT s TRAESNE LMo
HATHY, EEMRAEWHEERZ L I Tt =Y a VIC o THAS
NEFRTH D, LbiT, /= NWEZEETHD, 20 OFRFRIRELITT TITH
bNTebDTHLN, ZORAEZNEOEFMEICFIHTELZ LR A LOE, ¥
—AFTH %,

(5) B-dispersion is the electromagnetic characteristic of RF around 10 MHz, which
gives special electromagnetic features for human body, and also gives us possibility of
automatic selection in RF heating.

B 43#% 10MHz #7550 O & M 3 MRIZ T2 L CTIRE T 2 EBREKIIRETH Y . Z 0
CF%F‘@ JIME D HERIERES FTREEZ 52 2 6 DO TH D,

(6) Herewith, again, it is very important that too much power hinders to utilize these
characteristics, because global heating cancels differences in the electromagnetic
characteristics between malignant cells and healthy cells.

L2, 2ZOHEICENTH, KIZ2INRIZZ o DREORIR 2810 5, 72872
5. RIHIE T EME D & L & O OBERRPFEOZER L KRDOETLE
IMHTHD,

4. Mechanism of apoptosis done by heating (observation in nano-scale phenomena)

IMEREZE T TR = 2D A D=0 (F 7 HEOBE

(1) Recently Oncothermia study group is trying to verify mechanism of generating
apoptosis by well controlled heating, which is never been studied in oncological
hyperthermia.

IR, A v ath—I TR L — 73 IR EESE ZTHRADOT R b —2 2D R
A =X LDIFEC ) AT WD, ZORFEZBHIIIER DA /3 —H— I THFEIC
W72 T2 Th %,

(2) It is supposed that rafts on the cell membrane has significant role for transmitting
heat to inside of cell, therefore signals to intracellular materials, which effectively switch
on the process of apoptosis in malignant cell.

Woe 7 n— 713l Lo 7 7 MZER L. 77 b &l U CEDSHIBENIC A D A Z,
FNDEMHIOT R N = AT RERE AT 4 v F A ERLEMAELTND,

(3) Herewith, again, global heating with high power cannot generate apoptosis, but
dominant necrosis. The well controlled heating is the key for generating apoptosis of
malignant cells.

ZITh. EWHENCH LSS RBRIRINRIT T N =Y A2 EET L &N TET,
R B—Y A bleb T, Lo T, @UNSHIE S L2 iniRas, Bk 7 A R
—VAEERIELF LB OND,
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(4) Tt is also studied that apoptosis induced by well controlled heat can generate
immunogenic cell death without chemo, which gives us very good chance to harmless
tumor vaccination in situ.

WGE 7 N —T 12 S BT, EYNSHIE S AL, fEn et s Bk 2 &
ZBRELTEY ., ZONEIETIA A ZFIH L2 WEFZRALKND 7 F otz
G256 DTHD,

If we can integrate systematically the above observation and findings into one theoretical
system, then oncothermia could be considered as the general theory of oncological
hyperthermia. It has every characteristic as theory based on observation, findings and
experiments in macro-, micro- and nano-scale phenomena of hyperthermia with “well

controlled heating”.

VL EDRRSLBEZEBR TN, A ath—ITI3EG A = —I T Oo—K#Hmz 5
ZADbDEENVRD, Arat—ITExHERwmL L TOLEREFEZ S > TRY, NiEy)
WCHE S IR S WO ERIE, T/, 278 v/ noBR TN TEERT o X LR
LMETH D,
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Experience of Oncothermia Application in Veterinary Field
BRESHI T A 2 — I 7 Offi A

Yoshiharu OKAMOTO, Gabor ANDOCS, Kazuo AZUMA, Tomohiro OSAKI, Norihiko ITO,
Yusuke MURAHATA, Takeshi TSUKA, Tomohiro IMAGAWA
WA, 72> KT« A—Fn, R/ ik, KIGFEHL, GHERILE . Fmi&an, o Rt
=2k =4

-7 =]

Department of Veterinary Clinical Medicine, Faculty of Agriculture, Tottori University
Fo BUOR S SR A A [ BR 2 S P i R R 2 2

WA, RIEOFEMIFABTERBEOXEEZICLIVELLERE L TETWNDH, ZHUIEY, FEln
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DD IABFILE LRI 3 KIBNRETH 503, BRE G Tl Srin I s 2SR
TWAHTY, EEIZIIAE R AL RER ER L 2o TS, LavL, S Tlaigk
TERWVEM S ZEDH Y . HLORABROHEENBE TH D, 4H, A ah—I70
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botz, WTNORER S TR AREZIEF Th o7z, 2D 9B 12 FlIZ 2Vl 3 BT
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fi R, IO KR E S13 2 Bl THia/h, 8 BilTTAZE, 2B THIINIZ 72, o> 28 FillZ-D>W Tl
1BRERE LEFENG 17 B LEnd ol RARMPREZINT 2 LIk, EE
PRFE OHEINAS BN S 4 DIEFI 23 2% Do T,

U EDORREY A ath—ITIFREFERCOAHTHL ZENRBENT, 5% EH
ROBBEMZAD Z LTI KVERNZRIBRENREL 725 LI bl s,

We applied oncothermia treatment against 40 tumors, which developed in dogs and cats. The
detail of tumor sites was as follows, thorax: 18, abdomen: 11, brain and spinal cord: 7, others: 4.
In 12 out of 40 cases, treatment was performed 3 times per a week and 6 times in total. At pre-
and post-treatment, CT examination was performed and measured the size of tumor. In 2 out of
12 cases, the tumor volume was decreased. In 8 out of 12 cases, tumor volume was stable. In
remaining 2 cases, tumor volume was increased. In 14 cases, low dose chemotherapy was
combined. As a result, there was complete remission in 3 cases, partial remission in 2 cases, steady
condition in 5 cases, and progression in 4 cases. These results suggest that oncothermia method
is effective in the tumors developed in deep tissue in the veterinary field. In particular, it was
found that combination of oncothermia and low dose chemotherapy is more effective than
oncothermia therapy alone.
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In Vitro and in Vivo Experimental Proofs of the Oncothermia Method
Frat—3I7 - BF/LD invitro 3 X WNin vivo O EERKEE
Andocs Gabor
T RF - =R

Department of Radiological Sciences,
Graduate School of Medicine and Pharmaceutical Science, University of Toyama
Tateyama Machine Co., Toyama

Purpose: Loco-regional hyperthermia treatment has long history in oncology. Oncothermia
(modulated electro-hyperthermia, mEHT) by its highly selective actions is an emerging curative
treatment method in this field. [1.,2.] The impedance matched, capacitive coupled modulated
radiofrequency (RF) current is selectively focused in the malignant cell membrane of the cancer
cells. In this presentation | will summarize the recent in vitro and in vivo experimental results
what strongly support the theoretical background of the oncothermia method.

BHY : JRFTHIANA R—=H = I T K DD ARIRITRWELZ 6 > T b, B SN2 E T/
A R—=P =37 (BEFFMEHT) ThoH A =¥ — 7k, HEb S him@ukEs o b
DELTHEEBEINTWS, A VY E—HX Ay F U7 EER SR F T AMIEOH
Nl 2 2h BHICINE T 5 Z LN T& 5, Z 2 TlE. invitro & invivo |2 X 2 EBRIZ X - T,
FDNFERGET Do

Method: The oncothermia method (OTM) applies the impedance matched, capacitive coupled
modulated radiofrequency (RF) current what is selectively focused in the tumor tissue. [3.] The
properly applied RF energy is specifically absorbed in the cell membrane of the malignant cells
and results in non-homogenous and non-equilibrium energy distribution on the membrane, which
induces many special cellular effects (This analysis is totally missing in conventional heat
treatment methods.[4., 5.]). Several in vitro and in vivo research studies proved these special
cellular effects and revealed its beneficial therapeutic application possibilities. [6., 7.]

FE A= I TEFEGHEE BEIRIORIRT 51 =X R v F U7 LA
SN EREN v 7Y 7 2R %, @UNTHIE S 707 REE AR RS 2 W S
o, ZIUTHIRRE EOARY)— TR 2 = VX — 30 % b 12 59, T IER IR 725D
REMINE KT D (ZOHIIIMERD AL R—=HP— I T TIHERHRTEL TN D), =
AUE TOinvitro, invivoOEBR T, 2D OHIFI~DRERIRNRAFEIEL TRV . SATEK
~OISHOFENEEH LN L TN D,
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Results: Definite difference was observed in the biological response to different heat treatments.
The OTM treatment can induce significant apoptotic cell death in 3°C lower temperature range
than conventional hyperthermia by activating specific cell death related signaling pathways. [8.]
Further in vivo research revealed the unique nature of the programmed cell death. OTM treatment
can induce a massive damage associated molecular pattern (DAMP) formation in tumor tissue,
inducing strong local immune reaction. [9.] This immunogenic cell death process can be a strong
basis of further immunotherapy combination applications. [10.]

FER  RARDEBWRIEZ T D & AROSICHABREN DR D D ZENGND, A at
— I BT E b T2 O THRER R T ¥ XA ETEMALT 5 2 & T, IHRDIBEEIEIZ A~
T, SCEWRETHMIROT RN F— 22T 5 ENEDH, SHIZ, in VivoDWFZEIZ &
ST, MO T v 7T DEEDFRIRMWENE T L Z ERH LRSI TWD, Frat—=3
TR R B ODAMPIE AL Z 558 L. T3 HER I TR AT 22 5002 SOS & A X i
29, SRR MR SR T R LA S DR TIRIRIEIS, AL 52 5 T LN TE
Do

Conclusions: Oncothermia is a new hyperthermia therapy using all the standard advantages of
the conventional hyperthermia methods and plus uses the special membrane-heating feature to
improve the classical effects. It has good clinical achievements in the clinical studies, making
stable basis of the clinical applications in various advanced primary and metastatic malignancies.
[11.] Based on the recent research results, highly effective immunotherapeutic combination
methods can be introduced to the clinical practice to fight against not just solitaire tumors but
multiple malignant lesions as well.

fEaw A Y — I TIRIEER DO NA R—= = I T OT R TOFEESRA LOD, S HITFH
BRIAIIBEINR 2 BB T 5 Z & T, A RX—=P—=IT7OFH LW HakExd s L T\Wb, 7 TIT,
BRIRBFZEIC WL RIS O 70 &3, 588 L 7o ORISR R SN T D, =
B DOHFFEZ FEHEZ LoD, Sk & OB R HHIRRENE, S, RFTOAHR 5T,
R AN D NRIIZRIBIERIE L LTINS SN D D THh D,
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HABRE A v a b —I THEIC X 2 EITEIEE

Integrated Therapy with Oncothermia for Terminal Patients in Advanced Stage

Y S%5 MD.,
Takashi Funato, Director, Funato Clinic

History: Our clinic was established in 1994 at Yoro town in Gifu prefecture for supplying
integrated therapy to cancer patients, and the main object of our clinic has been supporting
treatment for those who want to live with their own strength by keeping their own style of life
and to die at their home. During these 21 years the clinic has supported more than 800 patients
who preferred to die at home. Recently terminal patients are increasing in our clinic who already
finished or deny standard therapies and prefer alternative non-standard therapy. In this reason our
clinic has introduced complementary and alternative medicine, and on December 2014 we
installed EHY-2000+ in addition to infusion therapy of highly concentrated vitamin C.

FESR - YPBRiX 1994 4R THOFTHOL L AZXAND LLFEATH K FE2 VKR — M
HIEWR ] A — A REEICCHELL, ¥ FER T, EETEROE THW:
F1X 800 4 &R T2, T, O ZKRIBFEAK T LIeh, HOWITEG SN F0E A, 1
> T ERIBIFEUN OIEFEZ RO TRBES N HETOBE N 2 T 5, YBE T, s
BRI TR ER AT Ad, @IREV CAUMRIEITINZ 2014 4 12 HicArah—37
EHY-2000+ (LLF, EHY) ZEA LBZIFICH > T D,

Treatment: So far we treated 39 patients with EHY. Average age of patients is 59 years old from
34 -81 years old. 12 male and 27 female patients, and all of them had solid carcinoma. 37 patients
out of 39 were at stage 4, and 23 patients received chemotherapy and 20 patients received surgery
in parallel with EHY. 33 patients received 25-75 g infusion of highly concentrated vitamin C with
one hour EHY two times a week, totally 24 times in three months. 6 patients out of them had EHY
mono therapy.

189K BUEE T 39X DIRRZAT o 7o, FHIFHD 59 5% (34~817k) . FME 12 44, £tk 27 44,
ERIE R, 37 % IEAT— 4, 23 Fli3huil a2, 20 BT FIRRIEOT Sz, 3B 4IEE
JRFEV C i 25~759+MEHL FFH 23812 2 [B155F 24 [ (3 A ) ZFANCHifT L=, (6
£ MEH Hl,)
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Results: Those who couldn’t finish the course are 5 patients, those who finished the whole course
are 9 patients and those who deviated from the course by various reasons, i.e. variance are 25
patients. Decrease of tumor maker has been observed for 5 terminal patients out of 9 completed
patients. Among variance 5 patients died during treatment period, 6 patients were sent to hospital,
PD was observed in 8 patients, slight prickly was felt among 5 patients, but no skin burn was

observed.

FER 2 —ARKT 54, a—AKTIH, NUT U R2B4, a—AEKTHEDOHFRTELAIC
KU TH D0 NER~— I —DIR T AR, NV T 2 ANRTIEL, IR O LT 5 4,
ABE 64, PD8 44, RIERM7Z2E 54, 2o 14, BIERICIZEMER L, X CTRITOF7
FI LT ThH T,
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Case Study of Oncothermia Treatment
F v 3t — I TR ORERIIE

g BE (FHEr FIAs =y )
Toshihiko Sato, MD, Director, Utsunomiya Central Clinic

History: We have been treating unresectable cancers with oncothermia since October 2014. So far
more than 20 patients received oncothermia treatment. We expect synergistic effect of oncothermia

treatment in combination with ALA, chemotherapy and radiotherapy.

RN Y[R ClE 2014 45 10 A XV Oncothermia 3 A L, Z AL E THE 20 HILL EDREE
1ToCT&E T, B TIRUIBRARER AN T DA v ath—I TR E FE i L TE 7,

A at— I THIMIEHE, PDT HEAITH 5 ALA OF . (L2RRIESO G RRIBIR & D)
REMFEL TS, ERZRR LT, TOMBEREZERELTV,

Target: The following four unresectable cancer patients are shown in this presentation.
1. bladder cancer postoperative metastasis to abdominal lymph nodes (age 80s, male)
2. pancreatic cancer (age 70s, male)

3. tongue cancer postoperative local recurrence (age 70s, male)

4. breast cancer postoperative metastasis to lung and liver (age 60s, male)

KI5 GIBRAREEDS A RS 4 1
1. BERES AdR2. MEER Y o Eifis®s (80 1R, Fi4)
2. Wl A (TO 1R, THE)

3. EAMTE. RATERE (701X, )

4. FLS AR, W - TSRS (B0 fR. ZciE)

Method: Use ALA in combination. Perform oncothermia for 60 minutes every other day; 1 course=12

times/month; Take PET/CT image before and after the course.

BRI  1BROBRZ ALA Z0FH, HHAGER. BBE 1EERN T 17— 1 5 H 1219
EM L. OO PETICT TREZ MM L7~
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Result:

Effective: CR/PR- none, NC- 2, PD- 2

1. Treatment with chemotherapy might lesson oncothermia effect, because chemotherapy might
happen to lower glucose metabolism of the tumor.

2. Treatment with immunotherapy might produce long-lasting treatment effect.

3. Monotherapy of oncothermia against metastasis of cervical lymph nodes showed no effect. There
might be a problem in heating effect.

4. Combined treatment of oncothermia with ALA showed no remarkable effect. However, further

combination with immunotherapy and chemotherapy showed remarkable result.

FER

HhH :CR*PR: « » <0, NC: + « «2f], PD: + « 26l TH-7=,
1AL & OO T, RGN TR 5 2 & T, Ay ath— I 7IC L HIRAVERIX
B TIT 9 10 b, ALFRIESCHRIERIE L OPFRIRIEN, VRIS D EE X b,

» AP —I T TORBENRP A2 5D TRV E bz,

2. BIEIIE L OUATIR, A ath—I7 LT, EWVREDRBPFRE SN ND L
VAN

3. SHEL Y oRNFRR xS D A v 3 — X T HMEIEIE, <R o Tz, IR E
WD B D Db Lit7euy,

4. ALA IO A v 2t — I TR BUTB L Cid, s - (b iE 2 0P 2 FCE
RO,

Conclusion:

Oncothermia has more efficacy by combining with chemotherapy or immunotherapy rather than its

monotherapy.

R AT = — I TR AR K0 | AEFRIER SRR L OPFTEIRS, L0 R
WD LBEZBND,
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The Phase | Clinical Trial by the New Low-Powered Hyperthermia Machine for
Highly Advanced Esophageal Cancer
BT BB (SR 2 AT HH T ENRBISTE R X 255 | FRERIREER

Yasunori Akutsu
BT ZR gl
Department of Frontier Surgery, Graduate School of Medicine, Chiba University
THERZFR B E A FEbe St S

[IZUOIZ] RETITBE E TR D OREIRESIC X A EBVRENMThILTE7, L
U, WES | R DR ORBIGRE OB M T, WOk, BEZ FOCBR T ST
WD, ARHVRNRTER S (EHY-2000) ZDO2EOH 1 5 E L TImA L, RIEREZRIC
K H IR ZMRPE (low-dose hyperthermia: LDH) @55 | FHEGIARFER 217 > TV % O Tkt %
HT D,

[xiGe & L] BEERENK T Lo @ TRE R 11 6] GHMmxI4 10 1) |2 LDH &%
(150W, 60 2y ZdEIC 2 [0, 4 T1a—2R) Z{T-o7,

[FER)] AEESLE LT 1N ZE DK ZFR0HT-, Best Overall Response & LT, CRO
%, SD4 i, PD X 6B TH o7z, HEAFIEGNL 628 H ThHoTo, WITILOFERF S IEFIC
£E DS TR L AIBRFE T WHIR D o Tz,

[#535] LDH J3IBHRITHE D Wm0 e < TR N B S Ch VIR 2 v 7T A4 7 o AI3IEH
IR TH o7z, £7-. 8% D BestSupportive care & Feiflt L, AfFHIE % K S % Al ferE:
Wb, Fiz, L, ALFRIER & E ORIV S 2 & TIRESIROSEN IR S
DIRBIEIZ 22 B AREMEDR & 5,

INTRODUCTION: In Japan, high powered hyperthermia has been conducted so far. Recently,
low-dose hyperthermia devise has been developed and it has been used in western countries and
Korea. We imported a low-dose hyperthermia devise (EHY-2000) to Japan as the first equipment
of LDH and conducted a phase I clinical study of monotherapy of low-dose hyperthermia (LDH)
for esophageal cancer. Here, we report the clinical study and its results.

PATIENTS AND METHODS: We conducted LDH (150watts, 60minutes x2 times a week x
4weeks) for 11 cases (10 cases for evaluation) of far-advanced esophageal cancer that had failed
standard therapies.
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RESULTS: As an adverse event, 1 case of blister of the skin was observed. The best overall
response was as follows: CR 0 case, SD 4 cases, PD 6 cases. The longest survivor was alive for
628 days after the initial day of the treatment. There was no case that withdrew the treatment from
uncomfortableness.

CONCLUSION: LDH provides good treatment compliance without any treatment-related

uncomfortableness. LDH may have a potential to prolong survival time compared to best
supportive care. Combination of LDH and immunotherapy or chemotherapy may be promising.
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Report on Start of Physician-led Clinical Research
— Oncothermia Treatment for Highly Advanced Cancer (Solid Tumor)
2% Rl 32 5 R B DR A2 B AR R o
— =BT A (B (ST o4 a2 — I TRk

Masahiko Kanamori, et al, Tomoko Shima, Takuya Nagata, Ryuji Hayashi,
Taketoshi Yasuda, Kayo Suzuki, Kenta Watanabe
e BEZ. B K. BHE Rk, A BEZ. ZH ML gaR B R X
PN NS VS S S N E S RE o WAL

Department of Human Science 1, Graduate School of Medicine, University of Toyama

XU ®IZ] & ILRFMREFEC 3 TR IR EVAR  (low-dose hyperthermia: LDH) D
R e 5 BT, (KHABLERRFEE (EHY-2000) Z AV, [ A 5 S8 i PR A 28— & i
TR A (EREE) (T4 a2 —I T RE—%2FE LD T, ZoRiEEHRET D,

[t G & 7] IREIR R I Ch o 7o @ B ETT S A ([ETEIES) 7 #illckt L C, LDH V&
# (140W, 60 73 2812 28], 4T 1 a—ALLE) 2To7z, W ARHES 2 61, IS 3 4,
JGRESES 1 51, ERESESS 1 A4 RFRIC Lz, HARICEMIAR & T 525, &1 O AHK O HF
Mrre L,

[# %] Overall Response & L C, CRO 4], SD4 #], PD X 3 I TH -7z, AEHFGIT2L.,
WFHUOSER] B IRIRICHE D BRI K DIRE P NIIER O e o Tz,

[#57E] LDH (2 X 5 CRIEGIDOIEFIEERITE 7272008, TRFICHE D R 0N e < IR ke S A5 5
ThO., BRI TITA T RZIRIFTh T,

INTRODUCTION: Physician-led Clinical Research— Oncothermia Treatment for Highly
Advanced Cancer (Solid Tumor) has been started at Toyama University Hospital in Japan
from February 2015. We report the clinical study and its results of a low-dose hyperthermia
devise (EHY-2000).

PATIENTS AND METHODS: We conducted EHY-2000 (140watts-protocol, 60minutes x2
times a week x 4weeks, or more) for 7 cases of highly advanced solid tumor (gynecological
cancer 2; abdominal cancer 3; lung cancer 1; soft tissue sarcoma 1) that had failed standard
therapies. The treatment was tried as a monotherapy or with oral chemotherapy.
RESULTS: The overall response was as follows: CR 0 case, SD 4 cases, PD 6 cases. There was
no case that had side effects, or withdrew the treatment from uncomfortableness.
CONCLUSION: We have started Physician-led Clinical Research — Oncothermia Treatment
for Highly Advanced Cancer (Solid Tumor). Oncothermia treatment provides good treatment

compliance without side effects.
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Present Situation of Oncothermia Treatment in Korea
WENCBIT D4 2 — I 7RO B

Joon H. Kim, MD., PhD
Ya—r+H-.FAh

Vice President, Korean Oncothermia Study Group
(FEEA v a ¥ — I TR T L —TRIRE)
Medical Oncologist
Department of Oncology, Sukjung Wellpark-city Hospital, Kochang, Korea

Oncothermia was firstly introduced in Korea in 2006. Despite of this 9 years’ short history,
Oncothermia devices are working at 86 hospitals including 15 university hospitals and 12 general
hospitals. Total 106 Oncothermia devices have been installed, and more hospitals are preparing
to launch this cancer treatment method.

Frat— I T ONEEICHES SN T-01E 2006 £ TH D, 9 FELWHIEBE O S blo, 4
I — I TEEERIT 15 DRI AE BT 86 Db, 12 DA IR TBE L T\ 5, &5 T
106 G DA aH— I THEERNRE S, S HITE L ORFBEN Z OMER OB A Z s LT
%,

In 2010 Korean Oncothermia Study Group (KOSG) was established. KOSG holds its annual
meeting since 2010 to expand knowledge and to achieve the basic and clinical evidences of
Oncothermia. Five basic researches and eight clinical trials are being prepared and conducted at
University Hospitals and Korean National Cancer Center. In addition to annual academic meeting,
KOSG organizes the technician meeting since 2014 in order to improve skill of nurses,
radiologists and other paramedics using Oncothermia.

WEE A 2 — X TR/ L —7 (KOSG) & 2010 AEIZ5%N Sz, KOSG I fEAEFRIR
SHRBE | FARROEL RIS, v aY— I T OO Ko T 4 T A DRI
DTG, BE, KPR & EESL N AT v % —T, 5 ODILIIIE L 8 S DEEEMIZEN
Hfif STV D, FERREOIED, 2014 S ITHERCHEEDH Lo -0, HiliECF
. HORRRERER, ERMB) B OBHE & AR L TV D,
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According to the reports of KOSG, various kinds of treatment methods including
conventional or alternative therapy have been applied to cancer patients using
Oncothermia. Side effects of Oncothermia are endurable, and small number of treated
patients suffered skin burn, general weakness and diaphoresis. As they are during clinical
studies, precise evaluation of Oncothermia efficacy and side effects are not possible yet,
but satisfaction of cancer patients and doctors about Oncothermia are high.

KOSG DIz LU, BMHIERZ GO S HOIRFIEN A ay—IT LFa s T
MRS TWD, A ath—=ITREORBIEMIZ 2SO DBEDO LD THY | KF
DX ERIE, BITTERIZE DD TH R0, EREERNITEO®RTIZH D DT, A=t
— I 7 OMRELRIERICOWT, EfRaHEiz T2 LI TEI R0, B L BEDOF =
Y= I TV LRI E D,

As a conclusion, despite of small number of reports and relatively short period, it seems
that Oncothermia is feasible good therapeutic modality for some cancer patients in Korea.
KOSG will continue researches and present the study results at major oncology meetings
in the future. The collaboration between researchers and clinicians in the world who have
interest on Oncothermia may shorten time for clarifying efficacy of Oncothermia.

fham & LCL IR EmE N D EREEMR IS 508, MEICBIT 54y a3 — I 7
NBEIZT DT D ERIBRIETH D L5 25, KOSG IE X HIZHFgE a2 s, o FE
BHETTOMRBERETDITETH D, A at—ITICELE L OMROIES & ER
BRE DWW ERA HIUT, F o ath— I 7 OREEE L HHECT 5 72 0 DO 2 45 T
XHLBEZD,
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