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Supplementary Section 1: Dc and AD. versus K and Their Region Characteristics
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Figure S1. (a) Dc versus K for various AMF frequencies. (b) The width AD¢, and Dc versus K at f = 500 kHz showing 3
characteristic N, NB and B regions.

Supplementary Section 2: Polydispersity-Caused SLP Reduction Calculated for MNPs
of the Same Parameter ¢ but Various Anisotropy K
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Figure S2. Polydispersity-caused SLP reduction calculated at f = 100 kHz for iso-dispersity o = 0.2
FO MNPs as a function of anisotropy K.

Supplementary Section 3: Magnetization Curves of MnFe:0s (MFO) and CoFe204
(CFO) MNPs

The saturation magnetization of the samples at room temperature was measured un-
der the highest magnetic field of 876 kA/m (~11 kOe) using a home-made vibrating sample
magnetometer (VSM).
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Figure S3. Magnetization curves measured for as-synthesized and chitosan coated (a) MFO, and (b) CFO MNPs.

In order to calculate the Keff values for MFO and CFO nanoparticles, we adopted the
method described in ref. [42]. Briefly, the experimental data of initial magnetization curves
were fitted under “the law of approach to saturation” (Figure 54):

M@H) =M, (1-2— 2. EZ (S1)

where ¥p is the high field differential susceptibility and a, b free parameters.
The effective magnetic anisotropy can be calculated by Equation:

b=y (52)
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Figure S4. The initial magnetization curves of MFO and CFO MNPs. The solid lines represent the
fitting curve assuming “the law of approach to saturation”.

Supplementary Section 4: Detailed Calculation of SARl;ils,

The hysteresis loss power of MNPs can be written as ref. [23]:
P = (4poMsHo)f, (S3)
For the case of randomly oriented MNPs, it was indicated that the value of H.is given

as ref. [23]:
toHq = 0.48u0Hk (b — ™), (54)
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2K
eff ) is the coercive field.
UoMs
If Ha > Ho, the hysteresis loss power of MNPs was calculated with the value of Ho

in which, b=0.9, n=1 and Hk (=

[23].
Therefore, the SAR};)}:; of the MNPs can be calculated as follows:
hys _ PM*
SARgp = ——, (S5)

Supplementary Section 5: Results of SAR MFO and CFO Nanoparticles

Table S1. Values of SAR.,, SARLL, SARLRT, and

exp’

LRT
SARsp S at5.18 kA/m, 178 kHz.

SARLRT (N =1mPa's

— SAREY
Sample ‘:le;‘;sj)y SAR.,, (W/g) SAR™: (W/g) SARLRT (W/g) SARLET (1) = 1mPa - s)
(%)
1 77.7 15 76.2 100
2.3 744 15 72.9 96
MFO 41 72.1 15 70.6 93
6.3 715 15 70 92
8.2 69.4 15 67.9 89
1 20.9 16 19.3 100
2.1 18.8 16 17.2 89
CFO 44 14.6 16 13 67
6.1 13.8 16 12.2 63
8.3 9.2 16 7.6 39
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Figure S5. Hyperthermia curves measured at fields of frequency f = 340 kHz, H=15.9 kA/m (200 Oe) for (a) MFO and (b)
CFO ferrofluids of various viscosities.
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Table S2. Values of SARgp, SAR}g;, SARLEY, and SLP™T at 15.9 kA/m, 340 kHz
- SARGH
Sample VSCOSIY  GAp (Wi®)  SAR™ (W/g)  SARIRT (W/g) SARLET ( = 1 mPa - 5)
P (mPa-s) €xp & exp 8 exp g exp n
(%)
1 123.3 2.8 121.5 100
2.3 112.9 2.8 111.1 91
MFO 4.1 108.7 2.8 106.9 88
6.3 110.8 2.8 108 89
8.2 106.6 2.8 103.6 85
1 35.5 3.1 324 100
2.1 27.2 3.1 24.1 74
CFO 44 23 3.1 19.9 61
6.1 20.3 3.1 17.2 53
8.3 19.2 3.1 16.1 50
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Figure S6. Hyperthermia curves measured at fields of frequency f = 450 kHz, H = 15.9 kA/m for (a) MFO and (b) CFO
ferrofluids of various viscosities.

Table S3. Values of SAR¢,p, SAR}YS, SARLET, and SLP'®T at 15.9 kA/m, 450 kHz
o SARG,
Viscosity hys LRT
Sample (mPa-s) SAR.,, (W/g) SAR¢y, (W/g) SARgGp (W/g) (m = 1mPa-s)
(%)
1 284.2 3.7 280.5 100
2.3 278 3.7 274.3 98
MFO 4.1 273.8 3.7 270.1 96
6.3 267.5 3.7 264.8 94
8.2 246.6 3.7 2429 87
1 52.3 4.2 48.1 100
2.1 50.2 4.2 46 96
CFO 4.4 48.1 4.2 441 92
6.1 48.1 4.2 43.9 91
8.3 46 4.2 41.8 87

Supplementary Section 6: Kc versus f at =1 mPa-s
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Figure S7. [llustration scheme for the MIH experiments for CFO and MFO MNPs.
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