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Table S1. MENPs core properties 

 Symbol Value Reference 
Magnetic Saturation 

[A/m] 
MS 3.69*105 Chinnasamy et al. 1 

Saturation 
magnetostriction 

[ppm] 
λS -200 

Betal et al. 2, Zhao et al. 
319/12/2024 14:59:00 

Density [kg/m3] ρ 5200 
Kurian et al. 4, 

COMSOL Library 
Initial magnetic 

susceptibility 
χ0 3 

Betal et al. 2, Fiocchi et 
al. 5 

Electrical conductivity 
[S/m] σ 5.2*106 COMSOL Library 

Poisson ratio ν 0.48 Zhao et al. 3 
Young’s modulus 

[GPa] 
E 230 Zhao et al. 3 

Relative permeability μr 1 COMSOL Library 
Thermal conductivity 

[W/mK] 
K 3.7 Subray et al. 6 

Tissue-specific heat 
capacity [J/(kgK)] 

Cp 700 Subray et al. 6 
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Table S2. MENPs shell properties (from COMSOL library) 
  

Symbol Value 

Density [kg/m3] ρ 5700 

Thermal conductivity [W/mK] k 2.61 

Tissue-specific heat capacity 
[J/(kgK)] 

Cp 400 

Relative permittivity {εr11; εr22; εr33} {1115.1; 1115.1; 
1251.3} 

Electrical conductivity [Sm-1] σ 178.5 

Elasticity matrix, Voigt notation 
[GPa] 

{cE11; cE12; cE22; cE13; cE23; cE33; cE14; 
cE24; cE34; cE44; cE15; cE25; cE35; cE45; 
cE55; cE16; cE26; cE36; cE46; cE56; cE66} 

{150.4; 65.6; 
150.4;65.; 65.9; 145.5; 

0; 0;0;43.9;0; 0; 0; 
0;43.9; 0; 0; 0; 0; 0; 

42.4} 
Piezoelectric coupling matrix, 

Voigt notation  
[C/m2] 

{eES11; eES21; eES31; eES12; eES22; eES32; 
eES12; eES23; eES33; eES14; eES24; eES34; 
eES15; eES25; eES35; eES16; eES26; eES36} 

{0; 0; -4.32; 0; 0; -
4.32; 

0; 0; 17.4; 0; 11.4; 0; 
11.4; 0; 0; 0; 0; 0} 
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