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Objective

One of the very first ies” for gy is the regional heating of the tissues and body parts, (hyperthermia, HT) This long history was not enough to be accepied as
conventional reatment, facing muslyskq)hcq:rmsamthe oncology experts Themu\ reason is its controversial results and poor confrol, the missing of appropriate selecfive, controliable
safe deep heat delivery C: bslu\eeof,. and the Mmhveryhatuogaichswedmdmsbbukamymghemleham\g pracfices
This situati ts definite b 'asksmwelasmpsmdmfwthenmlwm Themudsmhedng based on ions made a huge
stepmesdnhseawlsxﬁald w!mtmoughyenoaoweaomecmudprouemndeepheﬁng|1] applied
the and capa heating applied lower method (OTM), heﬁsbyhadelechclossnthevmmboﬁydecﬂdy{esmdmﬂtesposblamsded
bmemﬁeimsmdmmamhmﬂnnﬂmmods Due to the RF cumrent of th the complex i i the actual flow direction of the
cumrent This could inguish by the mi ity in the treated tissue [2] The main problem is the femperature, which would like to equalized by fme in the heated area, and
steadily heats up the full environment in wider and wider range, supplying the tumor for growth We need energy input which can be focused and has no physiologic control This is which

oncothermia had introduced
Oncothermia sdlves the problem: selectively forces various pathways of apoptosis by electric field

Method

The ively low RF cumrent dominantly flows in the extracellular electrolyte memegyd)wwmumtasammNdmtﬁ'mﬁacﬂulsmenﬁme which drives non ifibrium pn by
hmtﬂowhuaghllemnhma [3] Theion mdmassﬂowscmldbewdlamoad\edby()magwsﬂiecrymﬂlehﬂmofnm

and high radio fre (RF) radiation is challenged by

By time the temperature equalizes in the
area, the heat b condu cied sway
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Oncothermia arrangement (capacitive Current density in tumor (Impedance The impedance and so the SAR is not Cell-membrane is damaged or

coupling) selection) homogeneous modified to more permeable

Tumomus experimental animal is a past of the dectic Low impedance of umor focus es the RF curent The extrace Liar The driving foros of The adhemnt comecions and many “social™
dirauit, wel contralled, unhamned, anesthetired gy in the highly valumes non Socts for funcion

Wb brown a0 et ecustion (Puevie, 143

Surface heating
(like hot-bath)

Deep heating
(like oncothermia)
vy Theactual of coupled heating, using the constrained

conduction of 13 56 MHz RF [5], awmaenmumwbymﬁmmttmm which is not
limited by the thermal energy [7]

Invimmdmwvoexpamsvtswereawmuishadmldanhcd& 'Craﬁrmuetenparm.mby
systems
uanvimcﬂlnss (HT29, B16 Hq;GZMSI)mdhwn vrvomnugldtsnmdem The
changes of the the cell ivation of the
apoptofic signal ransduction palwvays. heatshod(prckm medlatsd stress responses) were
studied in vitro, while the cell were if in vivo

L)

are the heat sinks (1)

Results

Synthesis of HSP-s additional extracellular and membrane HSP70 appears through the more permeablemembrane  Heat flow = 1 5 [pW/pm?] (at 1 [K/s] ), (metabolic heat flow = 0 002 [pW/ 1 m?], destroys the ordered membrane
T, +AT, AT =001 “C/10 nm = 10**C/m, driven Rectifying effect leads a positive feedback to gain the
Thermo-electrical current = 1.‘0 [pAIpm’] (Mr influx), ncrmd = 12 [pAjpm?] Na* efflux}, drastically decreases the

and the pressure in the membrane

potential,

'lh-momodudal pressure = 132) Pa, (electro osmotic effect, rigid

Oncotharmia pamdigm avolids from high
tamparatu ra, because
Tempomtun hests up he vichity of he tumer, |
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Tempemtre doss not excmed e syt
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sccalemtes & betwesn the corstming.
and the natwe This falsaly moblizes the natwal
forces.
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Specific absorption rate of water is high in the membrane (Beta dispersion, ~10 MHz)
beta catenin, p53 expression)

of the
The mistively sbw “step wp* heatig keeps tha non
aquilbriem stabie for long tme for adtion
The sow haating up doss not crate considemble
The siow hastirg makes the healthy ssue adapted to
tin grovky mpersten

Tha sow temperatum change does not genarate high
stmas and toillovng stems mactions
Tha appiled eiechic faid males o least T o ta more

Tha appiiad $mctal modkistion makes possbie sslecting
and mppeding the natral prcemes to adival the
natural healng machaniams and mastabish the healhy
“sckl signal’ batwesn the kolted cels, pramoling the

emortm
The patiet's wal beig duing and after
ha traatmart is necessary side of the wall

heairg
The todns fom the momfic cels am mpidy pattays in the cells e mad ‘and ot agaial the “commn Comylote miami and - Compista reluxation coutd be supported by
Wn:::‘::- - —-:m,:— i -l-v:-:-b-r- ) —nm-u:;--—" .—'-uw.-w o mend eflects
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