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B Telle 4YEJIOBEKa, TaKMX Kak omyxosb. CHcTeMa BKIIOYAaeT HHAYKTOPHYIO YacTh C MHOXKECTBOM
3NEKTPOMATHUTHBIX KaTYIICK, PACHIOIOKCHHBIX Ha MOBEPXHOCTH YACTH TeJIa M OXBATHIBAIOLIUX 00JIaCTh
OITyXOJIM, ¥ TOAKIIIOUEHHBIX K T'€HepaTtopy TOKOB JJIsi BO30OY)KICHHUS B KaTylIKax MarHUTHBIX MOJEH,
MHIYLUPYIOIIUX TEPaleBTUUeCKOe MAarHuTHoe Imoje B oOmactu omyxomu. CucTeMa M HHAYKTOD
XapaKTEePU3YIOTCSl TEM, YTO C BHEIIHEH CTOPOHBI KAaTYLIKH CBSI3aHBl MarHHUTOIPOBOIAMH, a TEHEepaTop
BBINOJIHEH B BHJE HUMITYJbCHOIO TeHeparopa C 4acTOTOM cienoBaHus uMmynscoB 2,5-1000 I,
gactorod B mmiyibce 0,2-500 kI'm, Bo3Oyxnmarommx MarauTHoe mone ¢ umeaykmued 0,1-100 mTo.
BapuaHT MHAYKTOpa COAEPKUT ABE OPTOTOHANIBHBIC MTAphl IPOTHBOIIOIOKHBIX KaTyIIEK, OXBATHIBAIOLINX
YacTh TeJla, COAEPIKALIYI0 OIMyXOjib, IPHYEM KaTyIIKH MONApHO COEIMHEHBI I0CIEe0BaTeIbHO |
OXBa4eHb! OOLIMM MAarHUTOIPOBOMAIIMM ClloeM. Takas cucTeMa M MHAYKTOP HUMEIOT pacIlMpEeHHbIE
BO3MOXXKHOCTH BO3JICHCTBHSA HA OIYXONb IPU OCYIICCTBICHHH JJIMTEIBHBIX HPOLEAYP C BBICOKOI
CTETNEeHBI0 KOM(DOPTHOCTH.
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MKU A61N2/02
CUCTEMA U UHOYKTOP
ans MAFHUTHOIO BO3AENCTBUA HA OMYyXOJb

N3obpeTeHne OTHOCKUTCA K TEXHWMYECKMM CPefcTBaM Afsi  JIeYeHus U
NPOUNaKTUKM HOBbIX 0Opa3oBaHWi B TeNe YenoBeka, Takux, kKak onyxonb. [Mpu aTom

nHTEPEC NnpeacraBnAaAr0T HEMHBa3MBHbIE NOAXO0AbI.

YPOBEHb TEXHUKN

Ocobyto npobrnemy npeactaBnseT nedvyeHne paka mosra. MepgukameHTO3Hoe
neYeHne CUnbHO 3aTpyaHEeHO K3-3a rematosHuedanmyeckoro bapbepa, KOTopbI OH He
nponyckaeT Lenbiv psj NekapCTBEHHbIX Npenapartos.

N3BecTHbI cpeacTBa HEMHBa3MBHOrO BO3AEUCTBUS Ha OMyxofb C MOMOLLBHO
SNEKTPUYECKUX MNOMEen, Tak HasbiBaemblx nonen ana nedenus onyxonen (MJ10)
[(WO2017175116) REDUCING MOTILITY OF CANCER CELLS USING TUMOR
TREATING FIELDS (TTFIELDS)]. B npeanoxeHHOM 3asBke NPUMEHSETCA BO3AEeNCTBME
NEPEMEHHbIX 3MEKTPUYECKUX MOMEN, C MOMOLLbE EMKOCTHBLIX CMapeHHbIX 3NEKTPOA OB,
PacnonoXeHHbIX Ha ronose nauweHta. Ocumnnupyrome snekTpudeckme nons Ha
yacTtoTtax 100-300 kl'y n BenuumHoM 1-3B/cM NpeaoTBpaLLatoT pasBUTME MUOTUYECKOTO
AeneHns KNeTok rmmobnacTombl B ONyxX0nnm Mo3ara.

OpgHOM M3 3HaunTenbHbIX NPobnemM B 3TOM MNOAXOAE SBNSETCA TPYAHOCTb
TOYHOr0 HauenMBaHWA HEODXOAUMbBIX SMEKTPUYECKUX MOMEN Ha MOPaKEHHble TKaHW.
PasnunyHble y4acTkm mo3ra MMEKT pasfnnyHble NPOBOAMMOCTU U MO3TOMY MOPaXKEHHbIE
y4acTKn MOTYT LLUYHTMPOBAaTbLCS.

Kpome Toro, anekTpoabl U TOKU, HEOOXoAUMbIE ANA NEYEHNSA, MOTYT NOBNUATL Ha
KOMOPT nauymeHTa. [Jns Takoro nevyeHns BoOnoCkl NaumeHTa AOmMKHbI ObITb BbIOPUTEI U
3NeKTPOoAbl AOMKHbI ObiTb MNpUKpenneHbl K Koxe. Bbicokne Toku, Tpebyemble ang
NPOXOXAEHNA Yepes3 cKanbn M 4Yepen K OCHOBHOW TKaHW MO3ra 4acto MNPUBOASAT K
pasgpakeHnsam 1 Cbinu.

Ewe ogHa npobnema 3aknoyaeTcs B TOM, B CBA3W C ManbiMU LOMNYCTUMbIMU
3Ha4YeHMSMM NapaMeTpoB Monen, MeToauka nedveHns TpebyeT npoBeneHus
AnNUTENbHBLIX nNpoueayp (Bnnote Ao 12 vacoB). B 10 Xe Bpems notpebnsemas
MOLLHOCTb AOCTaTtoO4yHO Bbicoka. B coBokynHoCcTM 37O TpebyeT u1Cnonb3oBaHUS
MOOUNBHOW CUCTEMbI W AOCTATOMHO MOLUHBIX  akKymynatopoB. B peanbHom

KOHCTpYKUMn npubopa «Optune» ucnonb3ytotca 4 Oarapen, ANUTENbHOCTb paboThl
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KOTOPbIX COCTaBnseT 2-3 4Yaca U OHU TPebyT 3aMeHbl UNN Nepe3apaikn B TedeHue
neyeHus, T.K. ANUTENBHOCTbL OAHOW npoueaypbl coctaenseT 12 vacos. [na sTtoro
nayneHT AOITKEH HOCUTb c cobon cneynanbHbIN PHOK3aK.

(https://www.optune.com/therapy/explore-therapy).

Bonee nporpeccrBHbIM SBNAETCA TEXHUYECKOE pELUEHME, KOTOpOe Takke
ncnoneayet npuHumn MJIO, ogHako, B 3TOM cryvyae Mnona co3faroTcs MOCPencTBOM
WHOYKUMM  NEPEMEHHbIM  3MEeKTPOMarHuTHbIM — nonem  (nateHtHas 3aaska CLUA
US20170014637A1, onybnukoBaHHaa 19.01.2017). Cuctema no 3aaBke COAEPXUT
MHOXECTBO KaTyLUeK W reHepaTop 3eKTPOMarHUTHOrO Mond, KOTopblM BO3DyxaaeT
MHOXECTBO KaTyLleK Takmm obpasom, YTOOblI NONy4YnTb nore ANs NeYeHUa Oryxonu
(MNO) B obnactn obpasua, rae MO MMeeT N3MEHAOWNNCA BO BPEMEHU KOMMOHEHT
MarHWTHOrO MoOns, KOTOPbIA, B CBOK OYepelb WHAYLMPYET 3neKTpuyeckoe rnorne
BENMYMHOW, NO MeHbLen mepe, 0,1 B/cm npu yactote ot 50 kl'y go 500 kl'y,. Mpwn aTom
KaTyLUKM NPUKPEneHbl K XeCTKon O0BOnoyke B BMAE LUNEemMa ANSA NeYeHUss Onyxonen
ronosHoro Mmosra. [lpy 9TOM reHepatop C KaTywkamMu MOryT co3gaBaTtb
NHOYUMPOBaHHOE anekTpuyeckoe none senuumHon 0,5, 1,0, 2, 5, 10 nnun 100 B/ewm.

MarHutHoe none obnagaeT nyudwen MPOHMKAaLWEN CNOCOBHOCTBIO M HEe Tak
3aBUCUT OT pPasnMyMM nNPOBOAMMOCTEN pPa3nU4HbIX Y4acTKOB TKaHenm B obnacTtu
OnyxonuW, npegnararTCa pasnmyHble POpMbl U KOHUrypaumm KaTyLlek, ogHako, Bce
ewle TpebyeTca [OCTAaTOMHO BbICOKAs MOLWHOCTb ANA  AOCTUXEHUS Tpebyembix
napameTpoB.

[MpMeHeHe marHMTHOro nons Ans Tepanum tonee KOMGOPTHO U He TpebyeT
OpuTbS ronoBbl, HE BbI3bIBAET pasfpakeHus, ofHako, notpebnsemas MOLHOCTb W,
COOTBETCTBEHHO, BEC annapara BCe eLle BbICOKM W aaxe moryT ObiTb Oonblue, Yem B
cry4ae aneKkTpogHOro metoaa.

Kpome Toro, oba metoga n npmbopbl HA MX OCHOBE WCMOMb3YHT AOCTAaTOYHO
BbICOKME 4acCTOTbl, KOTOpPble HE nexaTr B AuanasoHe Ouonornyecky BOCIPUMMUMBBIX
4acToOT W, B 3HAYUTENBHOW MeEpe, MOTyT BbI3biBaTb 3MIEKTPOMArHUTHbIN Harpes, Kak
WHOYKTOPOB, Tak W TKaAHEW Ha MOBEPXHOCTU U BO BCEM OObEME, OXBaTbiBAEMOM
cuctemon. oaTomy npu UCCnefoBaHUAX 3TUX CUCTEM um3obpeTaTensam He yaanoch
NPUMEHUTb METOJ, CPaBHEHUS C «nnauebo», T.K. N0 OWYLIEHNSM Tenna nauneHT cpasy
MOXET onpeaenutb pabotaeT npudop nnu Her.

Takoe orpaHnyYeHne 4acTOTHOrO AnanasoHa He UCMONb3YET MHbIE BO3MOXHOCTU

BO3QENCTBUSA Ha KITETKM onyxonwu.
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B TO e Bpems, U3BECTEH METOA M CUCTEMA ANS NEYEHUS U NOAABMEHNSA POCTa
onyxonen (Eepasumnckaa 3aaska Ne201200044, onybnukoBanHHas 30.05.2013 r.), B
KOTOPOMN  OCHOBHOE  HU3KOYACTOTHOE  MMMYSbCHOE  MarHUTHOE  BO3AEWCTBME
HanpaBneHHOE Ha nOAAaBMEHME pPOCTa OMyxonu, OCYWECTBNAT MarHUTHbIMA
nmnynscammn ¢ amnnmtygoun ot 10 go 100 mTn, ¢ YyacToTOM cnegoBaHUs UMMyNbLCOB OT
2 0o 100 Iy B TeueHne cepum ot 3 1o 10 ceaHcoB gnuUTenbHOCTBEIO 10-20 MUH.

OKCNEPUMEHTbI MO BO3AEUCTBMIO HU3KOYACTOTHOMO MMMYSbCHONO MarHUTHOro
nons nNpoBOAMNMCE C MOMOLLBIO pasnnyHbIX Mo ¢opme, pasMepam U MOLLHOCTU
NHAYKTOPOB. Mpn 5TOM MHAYUMPYEMAs B TKAHAX HaNPs»KEHHOCTb 3NEKTPUYECKOro Nons
nocturana 10 B/m.Takve 3Ha4YeHUs MOMs NeXaT HKe nopora YyBCTBUTENbHOCTU U He
BbI3bIBAOT AUCKOMEOpPTA Yy NaumMeHTOB.

TeM He MeHee, B YNOMSAHYTOM TEXHMYECKOM PELUEHUN WUCMONb3YEeTCH TOSMbKO
HU3KOYacTOTHbIM  gmanasoH [1J10, a Takke Tpebyetrca pocratodHo OGonbLuoe

3HepronoTpebneHuve.

3AOAYA N3OBPETEHUA

3agaven n3obpeteHns ABNSAETCA MNOBbILEHME 3PPEKTUBHOCTN U paclUMpPEHne
AManasoHa napameTpoB nonen ans 3pEeKTUBHOIO NEYEHUS OMyXONen, CHWKEHWe
aHepronoTpebnerHnsa, obecnedyeHne HeobXxoaMMOW ANUTENBHOCTM MNpoUeayp W

NOBbILLEHNE KOM(OPTHOCTM NPOBELEHUS ANUTENBHBLIX NPOLEAYP.

KPATKOE OMNCAHUE CYLWWHOCTUN N3OBPETEHNA

MocTtaBneHHas 3ajada pewaetca Takum obpasoMm, 4TO cuctema Aans
BO3AEUCTBMS Ha  OMNyXOflb, BKMKOYAET WHAYKTOPHYH 4YacTb C  MHOXECTBOM
SNEKTPOMarHUTHbIX KaTylwek (1), pacnonoXeHHbIX Ha MOBEPXHOCTU 4YacTu Tena u
oxBaTblBaOWMX 0BnacTb ONyxonu. YKasaHHbIE KaTyLUKM MOAKMHOYEHbI K CpeacTBam
reHepuypoBaHna TOKOB (2) Ana BO3OYXAEHVMS B KaTyLlKax MarHUTHbIX MOMewn,
NHAYLUMPYIOLLMX TepaneBTUYECKOE MarHUTHOE Nnosne Ang nevyeHnsa B o0bnacTtn onyxonu.

Cuctema cornacHoO WM30OPETEHUIO XapaKTepusyeTCa TeMm, YTO KaTylKnm C
BHELLHEN CTOPOHbI CBsi3aHbl MarHuTonpoeogamu (3), a reHepaTtop BbIMOSHEH B BUAE
NMMYINbLCHOrO reHepaTopa ¢ 4YacToTon cnegoBaHmsa uMnynbcoB 2,5 - 1000 My, yacTtoton
B umnynsce 0,2 — 500 kY. MNpn aTOM B KaTyLwiKax BO3DyXaaeTca MarHUTHOE none C
nHaykumen 0,1 - 100mTn.

CornacHo panbHeuvwemy YCOBEPLUEHCTBOBaHUIO, CUCTEMA XapakKTepusyeTca

TEeM, YTO MarHMTONpPOBOAbIBbINOJIHEHBI B BUAE MarHATOMPOBOAALLIErO CIoA.
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MarHuTonpoBogAaWwmMM Crno MOXeT ObiTb BbINONHEH U3  (PEPPOMAarHUTHOroO
koMnosuTa.

B oaHOM w3 3dEKTMBHbIX BapuaHTOB OCYLUECTBNEHUS KN30DpeTeHus
MarHMUTOMNPOBOAb! BbINOMIHEHbI W3 TMAEHKM amMOpHOro MeTannuMyeckoro crekna
(meTarnaca).

Takoe  pelweHne no3BONSET  OAHOBPEMEHHO  CYLWECTBEHHO  CHU3UTb
3HepronoTpebneHne npu OAHOBPEMEHHOM  YBENUYEHUN MarHWTHOW  UHAYKLUMM.
AHanornyHblin nogxog Obin npuMeHeH B peweHun no EA nateHty 029012 Ha
«PacnpegeneHHbIn MarHUTHbIA TepaneBTUYECKUA WMHAYKTOP». B KOHTEKCTe AaHHOro
n3obpeteHns nosBunacb HoOBaA  BO3MOXHOCTb  MOBbIWEHUS  3PdEKTUBHOCTU
BO3AEUCTBMS Ha OMNyxonu npu  ANUTENbHBIX Mpoueaypax WM HenpepbiBHOM
MCNONb30BaHUM W MOBbIWEHUN KOMMOPTHOCTM npoBedeHna Tepanuu. Kpome Toro,
pacLmMpsaeTca BO3MOXHOCTb Bonee apdekTUBHOro BO3AENCTBUSA Ha KNETKM ONyxXonn 3a
CYET paclUMpeHVs 4YacTOTHOro JuanasoHa TepaneBTUYECKOro MarHWTHOro nons B
obnacTn HWXKHMUX 4acToT MO CPaBHEHWUO C pelleHnamn no 3asskam WO2017175116 u
US20170014637A1, a Takke BO3MOXHOCTEN KOMOMHMPOBAHMS HU3KOYACTOTHOrO W
BbICOKOYACTOTHOrO BO34ENCTBUM U UX MMMYIbCHBIX Bapuaumuini 1 MOAYNALMA.

B uenom Takaa COBOKYMHOCTb MNPW3HAKOB OMNpedenser HOBU3HY U
nsobperarensckui ypoBeHb.MarHutHas CBA3aHHOCTb KaTylweKk B COYeTaHum C
pPacCLMPEHHbIM YacTOTHbIM AManas3oHOM U UMMNYSbCHLIM XapakTepoM (POpMUPOBaHMS
BO3AENUCTBMS Ha KNETKM OMyxonu, MO3BOMASKOT B AaHHOM pPELIEHUM MOBbICUTb
3(PPEKTUBHOCTE KOMMPOPTHOCTL NEYEHUS, KaK 3a CYET CyLECTBEHHOro yBeENUYeHUN
3HaAYEHMUS MarHUTHOM WHAYKUMM MPU 3HAYUTENBHOM CHWXKEHWMW TOKa B KaTyllKax u
noTpedbnaemMon MOLLYHOCTM, 4YTO MO3BOMSET YMEHbLUMTL BEC akKyMynsTopoB A0
pasmepoB 00bl4HbIX AA v AAA, Npu 3TOM YBENNYMB CPOKM HENPEPLIBHOW NPoLeaypbl
Be3 nepesapsga akkymynatopoB. [Mpy 3TOM AN MarHUTHOW CBS3UM KaTyLleK MOXET
MCNONb30BaTbCA  anactudHaa  eppoMarHuTHas NneHka WNM - nneHka 13
METanmmM4eckoro Crtekna. Takoe BbINOMHEHWE MarHMTONpoBOAa MNO3BONSAET Co3jaTtbh
3NacTUYHblE WHAYKTOPbI, YTO CYLIECTBEHHO BMMSET Ha KOMGOPTHOCTb NpU KX
ANNTENbHOM npuMeHeHun. [pu sToM meTannuyeckoe CTekno obnagaeT elle oYeHb
BbICOKOW 3KPaHMPYHOLWEN CNOCOBHOCTBIO AN SNEKTPOMArHUTHOIO U3ny4YeHus.

Kpome TOro, B TakoM KOHUrypaumm WHAYKTUBHbLIE 3MEMEHTblI CUCTEMbI
obecneumBarotr Tpebyemyrd  LUMPOKOMOSOCHOCTL BO3A4EUCTBUA U BO3MOXHOCTU
KOMOWUHUPOBAHHOMO  HM3KOYACTOTHOrO M BbICOKOYACTOTHOrO  BO3LEUCTBMA B

MMMYTBCHBIX U HEMPEPbIBHBIX PEXUMaX.
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Bce BblweykasaHHble BO3MOXHOCTM yYTEHbl B Havbonee npeanoyTUTENbHOM
BapuaHTe CUCTeMbl, B KOTOPOM CpeAacTBa reHepauum AOMNOMHUTENbHO BKOYAKT
HocuTenb (4) C 3anMcaHHbIMM  napameTpamy  UMNYNbCoB, 3PEPEKTUBHBIMM - ANA
onpefeneHHblX BWAOB OMNyxonen. JTOT HOCUTENb COEAVHEH 4Yepe3 YCTPOMCTBO
ynpasneHuns (6) (npoueccop) ¢ nporpammMmmpyembiMm doopmmpoBaTenem nmnynscos LIATI
(5), BbIXOL KOTOPOro MOAKMHOYEH K KOMMYTaTopy 3MeKTPOMarHUTHbIX KaTyllek (2), npu
3TOM KOMMYTaTop SABNAETCA NporpaMmMmpyemMbIM.

Bmecte ¢ Tem, pacwmpeHve auanasoHa BO3LEUCTBUA C LENbi MNOBbILEHUSA
3PPEKTUBHOCTU neyeHns TpebyeT [OMOMHUTENbHOrO yrnpaeneHus, Ans  4ero
NPefyCMOTPEHbl, COOTBETCTBEHHO, HaKOMUTENb C 3anucaHHbIMW  napamMeTpamu
UMNYNbCOB, 3PMEKTUBHBIMU ANA ONpeaeneHHbIX BUAOB ONyXOneu.

34ecb Ang Kaxaoro Buga ornyxonu XpaHaTcs XapakTepHble napaMmeTpbl PopMbl K
4acToTbl WMMNYNbCOB, 3PIPEKTUBHO MNOAABNAOWMX AaHHBIA BUA ONyXonu. Takue
AaHHbIE MONy4arT U3 3KCMEPUMEHTOB U XpaHAaT B 6ase gaHHbix. COOTBETCTBYHOLLME
napamMeTpbl 4Yepe3  yCTPOWUCTBO  ynpaeneHus  (mpoueccop) MocTynawT  Ha
nporpaMmmupyembli hopmupoBatens nmMnynscoB (LLAI), BbIXo4 KOTOPOro MOAKMHOYEH K
KOMMYTaTopy SNeKTPOMarHUTHbIX KaTywek. Takum obpasom, apPeKTUBHOCTb NeYeHns
eLle noBbIWaeTcs 3a cHeT dPPEKTMBHOIO BO3LAENCTBUSA B LUMPOKOM AManasoHe 4acToT
N NX KOMOMHaUMI B UMNyNbCax MarHUTHOMO NOns.

Ana neyeHnsa onyxonem n BO3MOXHOCTM MpoBeAeHUs Hambonee KOMMOPTHbIX
ANUTENbHBIX NPOLEAYP, B COOTBETCTBMM C HacToAWMM m3obpeTeHreM, paspaboTaH
HOBbIN WHAYKTOP, BKMOYAKLWMA, MO MEHbLUEW Mepe, ABE OPTOroHanbHbIE napsbl
NPOTMBOMNONOXHbIX KaTywek (13,14), oxBaTbiBarOWMX YacTb ronosbl (11), cogepxallyto
onyxonb (12), NMPMYEM CHaPYXM KaTyLKN OXBa4veHbl OBLMM MarHUTOMPOBOAALLNM
cnoem (15) v nonapHO nocnefoBaTenbHO MOAKMYAKTCA K FeHepupytowemy
ycTpouncTay (16)

LlenecoobpasHo ncnonb3oBaTb TaKOW MHAYKTOP ANS NEYEHUS Onyxonen mMoara.
Mpn 3TOM KaTylwKM OXBaTbIBAOT rOMOBY 4YErioBEKa, COAepXKallyto Onyxofb Mo3ra.
Takne KaTywKu He SBMAIOTCH TSXKENbIMM M B TO XKE BPEMA CO3[4al0T AOCTaTO4YHO
3 PEKTUBHOE NOMEe BO BCEM 3aABMIEHHOM AManasoHe, Nerko MackupyrTca B nobom
ronoBHOM ybope n, B CodeTaHuM C KOMMaKTHbIM OOKOM ynpaBneHus U anemMeHTamm
NUTaHWA, KOTOpPble MOryT pasMeLiaTbCa NPOCTO B KapMaHe, He Bbl3bIBatOT HUKaKoOro
HeyaobCcTBa Npy NPOBEAEHUN ANUTENbHbBIX NPOLEAYP.

Ewe ofHO yCOBEpLUEHCTBOBaHME 3aKkMo4aeTCa B TOM, YTO AOMOMNHUTENBHO

BKNKO4YaeT elwe ABe OpTOroHalbHble napbl MPOTUBOMOJIOXKHBLIX KaTylleK, CMeELUEeHHbIX
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OTHOCUTENBHO OCK NepBbIX ABYX Nap Ha yron B npegenax ot 30 go 60 rpagycos. Takasa
KOHUrypaumsa oBbeMHbIX KaTyLleK MO3BONAET MOBbICUTE 3PPEKTUBHOCTL NEYEHUA U
AaeT BO3MOXHOCTb paboTbl O4HOBPEMEHHO B ABYX PEeXUMax, Harnpumep, B pexuMMme
nofaBneHnss pocTa OMyxonn U B pexuMe CTUMYINIMPOBaHUA WMMMYHHbIX PEe3epBOB

opraHuama.

KPATKOE ONUCAHUE YEPTEXEN

Ha &®ur.1 npeacraBneHa cuctema B BapuaHTe C MHOXECTBOM KaTyLUEK,
PacnonOXeHHbIX Ha BHYTPEHHEW MOBEPXHOCTW LneMa Wnn ronoBHoro ybopa,
npeAHas3Ha4YeHHOro 4N fNeyYeHs ornyxonu rofioBHOMrO Mo3ra, yCTPOMUCTBa ynpaBneHus 1
NUTaHUSA, a TakKe CBA3b C BHELLUHEN CUCTEMOWN, KITMHUKOW U rnobansHon 6a30on AaHHBbIX.

Ha &wr. 2 npeacraBneHa cxema KOM@OPTHOrO TroOfiOBHOMO WHAYKTOpa C
YeTbIPpbMS KaTtywkaMmu (ABe napbl OPTOroHanbHbIX KaTyllek) U MnopTaTuBHOMU
aBTOHOMHOMW CUCTEMOW yrnpaBreHus.

Ha ®ur.3 npeacraBneH BapyaHT MHAYKTOPa C AOMNOMHUTENbHBIMWU ABYMS Napamum

OPTOroHanbHbIX KaTyLleK, CMELLEHHbIMM APYr OTHOCUTENBHO Apyra.

OMNMUCAHWNE CUCTEMbI B CTATUKE

Cuctema pns BO3AEUCTBMS Ha OMyxonb, nokasaHHas Ha dwur.1, BknoyaeT
WNHOYKTOPHYIO 4acCTb C MHOXECTBOM 3MEKTPOMAarHUTHbIX KaTtylwek (1), pacnonoXeHHbIX
Ha BHYTPEHHEN MOBEPXHOCTM YaCTUYHO CPEPUYECKOro ronoBHoro ybopa,
oXBaTbIBaKOLLMX rONOBY M 06nacTb onyxonu. YkasaHHble KaTyLKM NOAKIHYEHbI CBOMMM
BbiBOAAMM K CPEACTBaM EHEPMPOBAHUA TOKOB (2) Ans BO3DYXAEHWA B KaTyLuKax
MarHWUTHbIX NOMNEN, MHAYLMPYOLWMX TEpanNeBTUYECKOE MarHUTHOE none Ans fneyYeHns B
obnacTtu onyxonm.

KaTywku (1) ¢ BHELWHEN CTOPOHbI CBA3aHbl MarHutonposogamu (3), KOTOpblE
MOryT Takke BbINOMHATb POSfb 3KpaHa WM BHELUHEW SMNEKTPOMarHWTHOW 3alluThbl.
eHepaTopHaa 4acTb BbINOSMIHEHA B BUAE MWMMYNbCHOMO reHeparopa C 4acToTon
cneposaHms mumnynscoB 2,5 - 1000 Ny, wactoton B umnynbsce 0,2 — 500 kl'y,. Mpwu atom
B KaTyLlkax Bo3DyxagaeTca marHitHoe none ¢ nHgykumen 0,1 - 100mTn.

CpencrBa reHepaumm AONOMHUTENBHO BKNKOYAOT HOCUTENDb (4) C 3anMCaHHbIMU
napameTpamu UMMNynbCoB, 3PPEKTUBHBIMU ANA ONPefeNeHHbIX BUAOB Onyxonen. 9toT
HocuTenb (4) cCoeanHEeH 4epes YCTPOUCTBO ynpaeneHus (6) (npoueccop) C
nporpaMmmupyemsiM  opmumpoBaTteneMm umnynecos LAIT (5), BbIXO4 KOTOPOro

MOAKMIOYEH K KOMMYTaTopy 3MeKTPOMarHWUTHbIX KaTywek (2), mpu 3TOM KOMMYyTaTop
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aBngeTca nporpammupyembim. [py sToM BCe ONOKM MOAKNHOYEHbI K @aBTOHOMHOMY
UCTOUHMKY nuTaHma (7). YcTpouctBo ynpaeBneHua (6) Takke CBA3aHO 4epes
6ecnpoBOAHYO CBA3b U MHTEPHET UMM UHYHO CETb (8) ¢ MHPOPMaLMOHHO-KITUHUYECKM
LeHTpoMm (9), KoTopoe pacrnonaraeT unu cesasaHo ¢ 6ason gaHHbIx napameTpos 10

Ana pasnuyHbelx BUAoB paka (10).

OMNMUCAHUE PABOTbl CUCTEMBbI

Cuctema paboTtaeT crnegyromm obpasom.

B cooTtBeTcTBUM C NPOBEAEHHBIMU  KIMHUYECKMMWU  UCCNEAOoBaHUSMWU B
KNUHU4YECKOM LeHTpe (9) Bpay ycCTaHaeBnuBaeT MEeCTO, pasmepbl U BWUL paka,
Bbl3BaBLLEro obpasoBaHne Onyxonu, U HasHavaeT npoueaypsbl. B KNMHWYecKkoM LieHTpe
npeaBapuTenbHO  MPOBOAAT  UCCNefoBaHWs MO OMNpefeneHuro  napameTpoB
3PPEKTUBHOrO  MarHUTHOrO BO3AENCTBUA, AN MOAABMEHUA  KNETOK  Oryxomnu

pasnuyHbIX BUAOB paka no Metodam, Hanpumep, kak B https://www.novocure.com/our-

pipeline/#clinical-trials, TONbKO AN MarHUTHbIX MONEN U B PaCLUMPEHHOM, COrnacHo

N300peTeHmto, ArnanasoHe 4YacToT M UMMYINbCHbIX NapaMeTpoB MarHUTHbIX 1110,

Mo fgaHHbIM Takux nccnegosaHun cosgaetca 6asa gaHHbix MJ10 (10), gaHHbIE 13
KOTOPOW MOTYT 3anpalumMBaTtbCa WM NepenaBaTbCs N0 AOCTYMHbIM KaHanam cBsAsu (8) B
ynpasnsawowpe 6©6nokn (6) umHAMBMAYANbHbIX TEpPaneBTUYECKMX nNpubopoB, WU
NepeHoCATCA B WX nokamnbHble HakonuTenu (4). Takke Bpad 3agaeTr nporpamMmmy
npoueayp B COOTBETCTBMM C PEKOMEHAALMAMN KITMHNUYECKOTO LIEHTpA.

Mo curhany Havana npoueaypbl Onok ynpaeneHus (6) nepepaeTr 3agaHHble
napameTpbl U3 Hakonutens (4) nporpammupyemomMy dopmupoBarento nmnynscos LAl
(5), BbIXOg KOTOPOro MNOAKMHOYEH K nporpaMmmpyemMomMy  KommyTtaTtopy (2)
ANeKTPOMarHUTHbIX KaTywek (1). pyn 3ToM cooTBETCTBYHOWME KaTywwku (1) cosgaroT
COOTBETCTBYIOLLIEE MarHAUTHOE MOne 3ajaHHOW HanpaBneHHOCTM U MHAYKuMKW. B
pesynbTarte COBOKYMHOCTb KaTywek (1) co3gaeT OObEMHOE TepaneBTUYECKOE
MarHWTHOE none B 4YacTtu Tena (obnacTtn ronoBbl) B KOTOPOW pacnosioXeHa OnyXorb.
Takas KoHUrypauma LOMNOMHAETCH TEM, YTO C HAPY>KHOW CTOPOHbI KaTYLUKN MarHUTHO
CBA3aHbl MarHMTonpoBoAAwmMM cnoem (3). 3To nossonseTr A0OUTBCH 3HAYNTENBHOro
YBEMUYEHNA MHAYKUMW, NPUYEM MPU CYLLECTBEHHOM CHWKEHUM SHepronotpedneHms.
Bmecte C Tem, 3TO pacwmpaeT TepaneBTUYECKME BO3MOXHOCTM, Kak 3a CyeT
BO3MOXHOCTW YBENUYEHUA ANUTENBHOCTU M KOMGOPTHOCTM NpOoLEeayp, Tak U 3a CYeT
paclwmperHns gnanasoHa ne4vyebHoro Bo3gencTBUSA, Kak B CTOPOHY HU3KMX YacToT, Tak U

3a CcYyeT KOMOMHMPOBaHMS pPas3fnyHbIX (HWU3KOYACTOTHOIO WM CPeAHEeYacTOTHOro,
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NoAaBNAKOLErO U CTUMYIMPYIOLLEro) BO3AENCTBUM Ha MPOTSXKEHUN BCEW MPOLERYPSI,
Hanpumep, B TeyeHne paHA. Takum obpasom, npepnaraemas CUCTEMa MOXET
ncnonb3oBaTtb, W Bce BO3MOXHOCTM (11O, n BCe TepaneBTUYECKME BO3MOXHOCTU
HU3KOYaCTOTHOW WMMMYINbCHOW MarHuToTepanum, kak B obnactm nogaBneHus pocTta
onyXxonn, Tak u B 0Bnactm CTUMynMpPOBaHNA MMMYHHOW CUCTEMbI, CHIDKEHNSA BA3KOCTU
KPOBM M YIyulleHMs KpoBooOpalleHnss 1 T.M., a TakKe YBENUYUTb AJIUTENbHOCTb
MNPOBOAMMBIX MPOLEAYP W OCYLLECTBNATbL KOMOBMHMPOBAHHOE BO3AENCTBME B TEYEHME

BCEW npoueaypbl.

OMNMMCAHMNE BAPUAHTA MHOYKTOPA

OgHMM K13 BapuaHTOB OCYLLECTBMNEHUS U300peTeHus, AOMOMHAWUM U
pasBMBarOLMM  BO3MOXHOCTM  MU30DPETEHHOro noaxopa, SBMSETCA  WHAYKTOP,
npeacTaBneHHbIn Ha Pur. 2, 1 COCTOALLMN N3, MO MEHbLLEN MepPe, ABYX OPTOroHasnbHbIX
nap MNpOTUBOMONOXHBLIX KaTywek (13, 14), oxBaTbiBarOWMX 4YacTb Tena, Hanpumep
ronosy (11), cogepxaLlyro onyxosnb (12), npuyem NpOTMBOMNONOXKHbIE KaTyLLKKM NONapHO
coeamuHeHbl NocneaoBaTenbHO N OXBaveHbl OOLLMM MarHUTONPOBOAALLMM crioem (15).

MpenmyLlecTBa Takon KOHCTPYKLMW 3aKo4arTcss B MOMYYEHUU [OCTaTOYHO
WHTEHCUMBHOIO MarHWTHOrO Monisi OT KaTyweK B COYETaHUM C MarHUTOMPOBOASALLUM
CNOEM W 3HAYUTENMBHO YBENMYEHME MArHUTHOM WHAYKUMK. [Mpyn 3TOM CcoxpaHseTcs
LLIMPOKOMNONOCHOCTb MHAYKTOPA, Kak B HM3KOYACTOTHOM, Tak M B CpeaHEeYacTOTHOM
AnanasoHax.

MocnepoBatenbHOE BKAKOYEHNE MPOTUMBOMOSMOXKHbBIX Map KaTylwek, nogobHo
katywkamm [enbmronbuya, obecnednmBaeT npakTUY4ecku O[HOPOAHOrO BO BCEM
oxBaTbIBAEMOM 00beEME, T.€. Ha BCHo rmnybuHy BbIOpaHHOM YacTu Tena.

B 1O e Bpemsa Bonbluiaa oxBaTblBaeMasa KaTyllkamy nnowaib NoOBEPXHOCTU U
nx rmbkoctb obecneumBatoT HeDOMbLUME M3MEHEHMS MX POPMbl U UX aganTauuio K
MOBEPXHOCTM YacTu Tena. [na nedyeHna onyxornen mosra Takas KOHCTPYKUMA MOXKET
ObITb NEerko BCTpOEHa B rofiloBHOM yOOp M He Bbi3biBaTb AUCKkOMAOpTa Npv AUTENBHOM
NCNONb30BaHNN.

YkasaHHble katywkm (13, 14) nogknovarTcs K NopTaTMBHOMY reHepupyroLLemy
yCTPOUCTBY (16), (hOpPMUPYHOLLIEMY MMMYNbCbI TOKa ANA BO3DYXAEHUSA MarHUTHOrO Nons
B yKasaHHbix kartywkax (13, 14). YcrpoucteBo ynpaBneHua (17) KOHTponupyeT
BbINONMHEHWE NpoUeAypbl MO  ONpPeAeNneHHOW nporpamme, 3agaBaemMou  Unu

BbIOMpaemon Bpavyom n3 Habopa nporpamm, xpaHawmxcs B Hakonutene (18).
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Bce reHepupytoLlee yCTPOUCTBO ABNAETCA NOPTATUBHBLIM U NETKO pasMeLlaeTca
B KapMaHe BEpXHEeW OAexnAbl, He Bbi3blBas AMCKOMMPOpPTa, He npuBnekas BHUMaHUS
oKkpyxaroLwmx. NutaHme ocywecTBNSETCS OT NanbYnKOBbIX akkyMynaTopos (19).

Pabota ycTponcTtea aHanormyHa pabote ycrponuctaa Ha dur. 1.

NMPUMEPBI OCYLWECTBJIEHNA N3OBPETEHUA

B npumepe KOHKpPETHOro BbIMNOMHEHWS B MakeTe ucnonb3oBanucb 4
nanb4ynKkoBbIx akkymynatopa AAA eMKocTbr 0kosio 2000 MA/Y,

KaTyLwkuy Obinm HamoTaHbl aManupoBaHHbIM MegHbIM NpoBogom 0,3 Mm

BonHoBoe conpoTtueneHue coctasmno 50 Om

B KayecTse reHepupyoLero yCTpoucTBa NCnonb30Barncs Bnok
MarHuToTepanesTu4eckoro annapara YHnCnok-[

MoTpebnsaembin Tok/= 70 MA,

MHaykuma H=0,5-0,7 mTn

AnuTtenbHOCTb paboTbl cocTaBmna 6 Yacos.

MarHuTonpoBogsLee nokpbITMe BbINo caenaHo U3 NNeHKM amopgHOro MeTanna
(MeTarnaca). [lns cpaBHeHWSs, NPW NOKPbITUM Kapkaca MeTarnacom, notTpebnsembin ToK
YMEHbLUMICA B 2 pa3a, a MHAYKUMA yBennyunace B 12 pas.

B kauyectBe panbHemwero pasButUA (YHKUMOHAsbHBIX BO3MOXHOCTEW U
KOMBUHNPOBAHHOIO BO3LEMUCTBUS KOHCTPYKUMA MOXeT ObiTb AOMOMHEHA eule ABYMS
OPTOroHasnbHbIMM NapaMm NPOTMBOMNONOXKHbBIX KaTyLUEeK, CMELLEHHbIX OTHOCUTENBHO OCU
nepBbIX ABYyX nap Ha yron B npegenax ot 30 go 60 rpagycos. Hanbonee ontumansHo,
Ha 45 rpagycoB. B Takux crnydasx MOXHO OCYLLUECTBNATbL 2 He3aBUCUMbIX Buaa

BO3JENCTBUS HA OMNyXOJlb N OKPYXKatoLne TKaHu.

Takum obpasom, 3asBnsieMble CUCTEMA WU WMHAYKTOP WUMENT HOBblE MPU3HaKW,
KOTOpble B COBOKYMHOCTM AAIOT HOBbIN TEXHUYECKUA pe3ynbTaT, T.e. ABMSIOTCS HOBbIMU
N HeOYEBUAHBIMM ANS cneynanMcTa B AaHHON obnacTtu.

Cuctema 1M MHAYKTOP MOFyT ObITb MPOMbILLUIEHHO WU3roTOBMEHbI U3 MpUeMMEMbIX

MarepmanoB N KOMMMEKTYRLWKX, T.€. NPOMbILLNEHHO NMPUMEHNMBbI.



®OPMYIA U3OBPETEHUA

1. Cuctema gnga BO3LEUCTBMSA Ha ONyXOfb, BKIOYaKOLWEe MHAYKTOPHYHO YacTb C
MHOXECTBOM 3MEKTPOMAarHUTHbIX KaTyLUeK, PacronOXeHHbIX Ha MOBEPXHOCTU 4acTu
Tena W oxeBartbiBawWmMx o0bBnacte ONyxXonW, W MNOAKMHOYEHHBIX K CpeacTBam
FreHepuUpoOBaHNA TOKOB AN BO3DYXKAEHMA B  KaTylKax MarHUTHbIX  MONewn,
MHOYUMPYIOLWNX TepaneBTuyeckoe marHutHoe none (TMIT) B obnactu onyxonw,
omiuYyarueecss TeM, YTO C BHELLUHEWN CTOPOHbI KaTyLLUKM CBA3aHbl MarHUTONPOBOAAMM,
a reHepartop BbINOMHEH B BMAE WMMNYMbCHOrO reHeparopa C 4acTtoToM crnejoBaHus
mmnynscoB 2,5 - 1000 Ny, yactotom B umnynbce 0,2 — 500 klu, BO3ByxAAKOLLMX

MarHuTHoe none ¢ nHgykumen 0,1 - 100mTn.

2. Cucrtema no n.1, omriud4arjasdcs TeM, YTO MarHmtTonpoBObIBbINOSIHEHbLI B

BMae MarHMTonpoBo4ALLEero crnog.

3. Cuctema no n.1, omauyarwW@ascs Tem, YTO MarHUTOMPOBOASLLMA CrOW

BbINOMTHEH U3 (PEPPOMArHUTHOrO KOMMO3uTa.

4. Cuctema no n.1, omnuyanuwascs TeM, YTO MarHUTOMPOBOAbIBLINONHEHbI N3

MeTarnaca.

5. Cucrema no n.1, omauvyarowasacs TeMm, YTO reHepaTop BbINOSHEH B BUAE
UMMYNbCHOrO reHeparopa C 4acTtoToM cnepgoBaHMsa umnynbcoB 2,5 - 1000 My wn

yacTtoTtoun B umnynece 0,2 — 500 kI'y.

6. Cuctema no n.1, oTAMyalOWAAca Tem, 4TO CpeacrtBa reHepauum
AOMOMHUTENBHO BKIKOYAT HOCUTEMb C 3anvCaHHbIMW napamMeTpamMy  UMMNynbCOoB,
3PPEKTUBHBIMM  ANA  ONPeAeneHHbIX BWMAOB  OMyXonew, COeAMHEHHbIM 4depes
YCTPOWUCTBO ynpaeneHus (Npoueccop) ¢ nporpammMumpyemMbiM  bopmumpoBaTenem
mmnynecoB (LAIT), BbIXxog KOTOPOro MOAKMKOYEH K KOMMYTATOPYy 3MEKTPOMarHUTHbIX

KaTyLLeK.

7. Cuctema no n.1, omnuyYarmwascs TEM, 4TO TreHepaTop CBfA3aH C

3MNEeKTPOMarHUTHbIMW KaTyLLKaMK Yepes NporpamMmmmpyeMbIii KOMMYTaTop.
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8. Whayktop  ana CUCTEMBbI no nf1, BKIFOYaROLLNN MHOXECTBO
SMNEKTPOMAarHUTHbIX KaTyLleK, MOAKMYaeMbIX K reHepaTtopy W pacronoXeHHbIX Ha
MOBEPXHOCTM YacTu Terna n oxeaTtbiBarOWmMX obnacTte ONyxonu, omauyarwulics Tem,
YTO WHAYKTOP COAEPXWT, MO MeHbllen Mepe, [Be OpToroHanbHble napbl
MNPOTMBOMONOXHbBIX KaTylleK, OXBaTblBalOWMX 4YacTb Tena, coAepallyto Onyxorb,
NpyyYeM KaTywKyM MnOMapHO COEeAMHEHbl MNOCnefoBaTenbHO UM OXBadeHbl OBLWmM

MarHmMTonpoBoALLMM CI1OEM.

9. NHaykTOp NO N.8, OTNMYarLWMUCA TEM, YTO KaTyLUKM OXBaTbIBaKOT rONoBYy

YyernoBeka, CofepKaLlyto Onyxonb Mo3ra 1 pasMelLeHbl B rofoBHOM ybope.

10. MHaykTOp NO N.8, OTAMYaKLLMACS TEM, YTO AOMONHUTENBLHO BKIOYAET eLle
ABE OpTOroHasnbHbIe MNapbl NPOTUBOMOMOXHBIX KaTyLleK, CMELLUEHHbIX OTHOCUTENbHO

OCu NepBbIX ABYX Nap Ha yron B npegenax ot 30 go 60 rpagycos.
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