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Feasibility Study of Carbonyl Iron Powder as a Novel Mediator of
Arterial Embolization Hyperthermia for Liver Cancer Treatment
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Abstract This paper explores the feasibility of carbonyl iron powder to be used as a novel mediator of arterial embolization hyperthermia.
Based on in vitro morphology study, the particle diameter distribution of the carbonyl iron powder is measured by laser light scattering with
particle size analyzer, and the morphology of these particles is observed by Scanning Electron Microscopy (SEM). Mouse fibroblast L-929
cells are cultured in the medium of extraction of carbonyl iron powder. The cytotoxicity is graded by the generally accepted standard. In in
vitro heating experiment, different doses of carbonyl iron powder/Lipiodol suspension are heated in an alternating magnetic field. The
influences of the doses of suspension and the magnetic field are observed. As animal models, the normal New Zealand half lop rabbits are
treated with arterial embolization hyperthermia by using the suspension. Cytotoxicity study demonstrates that Carbonyl Iron Powder (CIP)
shows good biocompatibility. The heating profiles of in vitro and in vivo experiments reveal that CIP possesses the ideal property with

inductive heating characteristics under the alternative magnetic field and it does not affect the normal temperature of animal models. These

findings suggest that CIP is a very promising mediator candidate of arterial embolization hyperthermia for clinical applications.
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Table 2 Comparision of blood biochemical indicator results
ALT/(U-L™) AST/(U-L™) CREA/(pumol - L) UREA/(mmol- L) UA/(pumol - L)
1 93 208 37 7.31 32
2 79 199 32 6.68 62
3 71 173 31 5.39 74
4 89 177 35 6.56 77
5 90 210 29 7.02 58
6 78 224 26 6.17 51
7 82 218 25 5.99 69
8 70 227 28 6.33 73
9 77 230 32 6.26 65
81+8.21 207.33+20.82 30.56+3.97 6.41+0.57 62.33+£14.07
1 77 254 26 7.74 74
2 86 220 33 6.25 79
3 92 226 28 6.89 62
4 106 221 29 5.98 80
5 73 192 37 6.93 59
6 74 181 30 6.17 53
84.67+12.80 215.67+26.02 30.5+£3.94 6.66+0.66 67.83+11.34
P 0.5082 0.5032 0.9792 0.4503 0.4396
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Table 3 Comparisons of WBC, RBC and HGB

WBC/(10°L™) RBC/(10"L")  HGB/(g-L™)

1 3.8 542 119
2 11.2 495 110
3 6.7 5.65 123
4 10.2 527 112 : 4 Y
5 9.8 625 121 (a) b)
6 8.9 645 131 (a) Experiment group (b) Control group
7 13.9 6.33 121 3
8 9.7 596 117 . . . . C .
Fig. 3 Pathological section of Wistar rats” kidney tissues
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