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Êîíå÷íî-ýëåìåíòíîå ìîäåëèðîâàíèå ìàãíèòíûõ 
è òåïëîâûõ ïðîöåññîâ ïðè ìàãíèòíî-æèäêîñòíîé ãèïåðòåðìèè
áèîëîãè÷åñêèõ òêàíåé

(Ñòàòüþ ïðåäñòàâèë ä-ð òåõí. íàóê Â. Ä. Ñàìîéëîâ)

Ïðîâåäåíî êîìïüþòåðíîå ìîäåëèðîâàíèå è èññëåäîâàíèå ìàãíèòíûõ è òåïëîâûõ ïðîöåññîâ ïðè
ìàãíèòíî-æèäêîñòíîé ãèïåðòåðìèè îïóõîëåâûõ òêàíåé. Ôèçè÷åñêîé ìîäåëüþ äëÿ èññëå äîâàíèÿ ïîñëóæèëà
óñðåäíåííàÿ ìîäåëü ìûøè. Ìîäåëèðîâàíèå çàêëþ÷àåòñÿ â ðàñ÷åòå ìàã íèò íîãî ïîëÿ öèëèíäðè÷åñêîãî èíäóêòîðà,
ðàñ÷åòå ìàãíèòíûõ ïîòåðü â æèâûõ òêàíÿõ ïðè íàëè÷èè â íèõ ìàãíèòíûõ íàíî÷àñòèö ñ çàäàííûì ïðîñòðàíñòâåííûì
ðàñïðåäåëåíèåì è ïîñëåäóþùåì ðàñ÷åòå òåìïåðàòóðíîãî ïîëÿ. Ïî ðåçóëüòàòàì êîìïüþòåðíûõ ðàñ÷åòîâ óñòà íîâ ëåíà 
ñâÿçü ìåæäó òåìïåðàòóðîé íà ïîâåðõíîñòè ìûøè è â çîíå îïóõîëè. Ïîëó÷åíî ðàñïðåäåëåíèå ìàãíèòíûõ ÷àñòèö,
îáåñïå÷èâàþùåå íàèáîëåå ðàâíîìåðíûé íàãðåâ çîíû îïóõîëè.

Ïðîâåäåíî êîìï’þòåðíå ìîäåëþâàííÿ òà äîñë³äæåííÿ ìàãí³òíèõ ³ òåïëîâèõ ïðîöåñ³â ïðè ìàãí³òíî-ð³äèíí³é
ã³ïåðòåðì³¿ ïóõëèííèõ òêàíèí. Ô³çè÷íîþ ìîäåëëþ äëÿ äîñë³äæåííÿ áóëà óñåðåäíåíà ìîäåëü ìèø³.
Ìîäåëþâàííÿ ïîëÿãàº ó ðîçðàõóíêó ìàãí³òíîãî ïîëÿ öèë³íäðè÷íîãî ³íäóêòîðà, ðîçðàõóíêó ìàãí³òíèõ âòðàò ó
æèâèõ òêàíèíàõ ïðè íàÿâíîñò³ â íèõ ìàãí³òíèõ íàíî÷àñòîê ³ç çàäàíèì ïðîñòîðîâèì ðîçïîä³ëîì ³ ïîäàëüøîìó
ðîçðàõóíêó òåìïåðàòóðíîãî ïîëÿ. Çà ðåçóëüòàòàìè êîìï’þòåðíèõ ðîçðàõóíê³â âñòàíîâëåíî çâ’ÿçîê ì³æ
òåìïåðàòóðîþ íà ïîâåðõí³ ìèø³ òà â çîí³ ïóõëèíè. Îòðèìàíî ðîçïîä³ëåííÿ ìàãí³òíèõ ÷àñòîê, ùî çàáåçïå÷óº
íàéá³ëüø ð³âíîì³ðíå íàãð³âàííÿ çîíè ïóõëèíè. 

Com puter mod el ing and in ves ti ga tion of mag netic and ther mal pro cesses tak ing place at mag netic fluid hyperthermia are
car ried out on a phys i cal model of a mouse. Nu mer i cal mod el ing in cludes com pu ta tion of mag netic field of the cy lin dri -
cal in duc tor, es ti ma tion of mag netic losses in tis sues with mag netic nanoparticles dis trib uted ac cord ing to given law with
fol low ing com pu ta tion of a tem per a ture field. The com pu ta tion re sults re veal the re la tion be tween tem per a ture on the
sur face of a mouse body and tu mour tem per a ture. The dis tri bu tion of mag netic par ti cles that pro vides more uni form heat -
ing of the tu mour zone is ob tained.


