Sk B O S O I ¢ Vol. 42 No. 12
2021 4E 12 A Chinese Journal of Scientific Instrument Dec. 2021

DOI: 10. 19650/j. cnki. ¢jsi. J2108392

% 8RR I RO PO R 1 53 70 X R HAT B M T

AEER L AR CC & R AT 4]
(LM R S5 B T AR2ERE M 350108; 2. SRESRIEEIREBCH K22 AL S REER B B A
88040-900; 3. fREEERI K% M 350122)

T8 E G RN A ORI R P ) SEAR R 5] 43 A RN LS A3 A B SE TS [N OK AR 43 A XA YT IR EE R s e, b
SEOT AT KR T LB S5 R AR SR 5 1 A BT (4 PR S A (RIS — B ST G K B AR BT S R R B A 1 5
WA, L AR S T 3 FEE AR A8t e %) ML O 2 R A% 5 (L 0 T S Y T UL A A B T 1 25 5 L AR 9% 6L T A B 0 0 1 A
JE iE i 43°C TR 1Y BBEERL P EOR PP E AR BT BV RCR 1% 2 5IRYT IR BE S0 A AR DG . RIS SRR 1R R
PSR K URL G ) AL B AE DL, GO SRS HIOKT i 98 DX 30 PA 490 DK B 4% 43 A 14 35 5 13 B RO 14 5 W), 7 % e ¢
TRYT IR BE (4 5 T D 350N

SEHRIA : YOK I 1 GOKRL 3 AR § TR 5 1 WRORE T % 5 PR AR 800 )

hES#S: R318.03 R730.5 TH701 MHEFRIRED: A EXREFRSERE: 430.4

Effect of intratumoral nanofluid distribution on magnetic
hyperthermia considering mass diffusion

Tang Yundong', Su Hang', Flesch C. C. Rodolfo*, He Minghua’

(1. College of Physics and Information Engineering, Fuzhou University, Fuzhou 350108, China; 2. Departamento de Automagdo e
Sistemas, Universidade Federal de Santa Catarina, Floriand polis, 88040-900, Brazil;
3. Fuyjian Medical University, Fuzhou 350122, China)

Abstract : This article investigates the influence of different nanofluid distributions on the treatment temperature by considering a
homogeneous distribution of magnetic nanoparticles (MNPs). Two distributions are observed in experimental images and modeled by the
proposed method in this article. Meanwhile, the effect of nanofluid diffusion on the concentration distribution is further studied. In
addition, the difference of temperature-based on the blood perfusion rate and the traditional quantitative perfusion rate is also considered.
The treatment effect in this study is evaluated by the cumulative equivalent minutes at 43°C ( CEM43) from the perspective of the
thermal iso-effect dose, which is directly related to the treatment temperature distribution. Simulation results demonstrate that the
nanofluid diffusion has positive effect on the uniformity degree of nanofluid distribution inside tumor region, while it has less effect on the
ultimate treatment temperature if individual critical power dissipations of MNPs.
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Fig.2 Modeling process for MNPs distribution
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Table 1 Material properties which affect the MNP

diffusion in interstitium'*?>"

S iR {E e 41 Hf
K 4.13x107% 8.53x107° em” »mmHg ™' -s7!
LS.V - 5-107° mmHg ™" +s™"
Lpy 2.8x1077 0.36x1077 cm-mmHg ™" +s7!
5 15 10 mmHg
T 20 20 mmHg
P, 15.6 15.6 mmHg
o 0. 82 0.91 1.0
S./V 200 70 em™!
P, - 0 mmHg
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Table 2 Properties associated with the

bio-heat transfer equation'*”

P JHAIE i e IR Fe;0, HAfif
p 1 064 1 060 1 050 5180 kg/m’
¢ 4180 3540 4180 4000  J-kg'-K!
k 0.59 0.52 0.51 40 Wem™ K™
Qn 684 5790 - - W/m?
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Table 3 Magnetic field and MNP properties
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Fig. 8 Temperature distribution for PC3 after different diffusion durations and for different blood perfusion rate behaviors
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