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Fig. S1 Chemical structure of branched polyethyleneimine (b-PEI).
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Fig. S2 Surface charges of angle-shaped SPIONs synthesized (A) without b-PEI and (B) by 
adding b-PEI in D.W..



S4

 

(A) (B)

(C) (D)

Fig. S3 TEM images of angle-shaped SPIONs synthesized with (A) 20.8 mM, (B) 62.5 mM, 
(C) 83.3 mM, and (D) 333.3 mM KBr.
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Fig. S4 Photographs of the water suspension of angle-shaped SPIONs in magnetic field after 
(A) 0 sec, (B) 30 sec, and (C) 60 sec.

(A) (C)(B)



S6

Fig. S5 Values of specific absorption rate and intrinsic loss force calculated using the initial 
slope of Fig. 5A.

∙ Specific absorption rate (SAR)
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𝐶𝑝

𝑚𝑁𝑃
∗

∆𝑇
∆𝑡
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𝐶𝑝 = 𝐶𝑤𝑎𝑡𝑒𝑟 = 4.184 𝐽 𝑔 ∗ 𝐾

𝑚𝑁𝑃 = 0.02 𝑔

∆𝑇 ∆𝑡 = 𝑖𝑛𝑡𝑖𝑎𝑙 𝑠𝑙𝑜𝑝𝑒 𝑜𝑓 𝑑𝑒𝑙𝑡𝑎 𝑡𝑒𝑚𝑝𝑒𝑟𝑎𝑡𝑢𝑟𝑒 𝑔𝑟𝑎𝑔ℎ

∙ Intrinsic loss power (ILP)

𝐼𝐿𝑃 =
𝑆𝐴𝑅

𝑓 ∗ 𝐻2
 𝑛𝐻 ∗ 𝑚2/𝑘𝑔

𝑓 = 100 𝑘𝐻𝑧
𝐻 = 140 𝑂𝑒 = 11.17 𝑘𝐴/𝑚
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 Fig. S6 Cell images of cancer cell lines after magnetic hyperthermia. (A) is images of 
U87MG-GFP cell lines, and (B) is FSall-GFP cell lines. AMF and NP+AMF groups are applied 
100 kHz, 140 Oe. NP and NP+AMF groups were added angle-shaped SPIONs (100 μg/mL) to 
the medium.


