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Abstract: In magnetic drug targeting therapy, the non-uniform distribution of magnetic particles can elevate the risk of lo-
cal tissue microcirculation embolism. This study employed a ferromagnetic biological patch (MBP) to explore the influence
of the geometric parameters of the MBP on the uniformity of magnetic microparticle adsorption. The effects of geometric pa-
rameters of the MBP and the magnetic flux density of external magnetic field( MF) on the local inhomogeneous MF around the
MBP were investigated based on numerical simulation. The magnetic concentrating effect of the MBP is enhanced with the
increase in the patch thickness T and the augmentation of the external MF B, and the decrease in the distance H from the
patch. By setting bores at the center of the patch, when the bores diameter (slightly smaller than the critical diameter D, )
and the spacing are appropriate, the maximum magnetic flux density can be formed between the bores, and both the center

and the edge of the patch, as well as the center of pores,

KrmBE: 2024-04-04 f&EIHEF. 2024-08-08 can adsorb magnetic particles uniformly. The MBP with a
HE4TH.: EBXARBSE4SEHIE (52071194) ; LA QK central bore diameter of 0. 40 mm can adsorb magnetic mi-
B4 4 VR BN H (20192BAB205006) crospheres in a relatively uniform manner, which is aligned

with the simulation results.
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Fig. 1 Schematic diagram of the structure of the simulation and test in-

strument
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Fig.2  Surface micrograph of ferromagnetic biological patch ( MBP)
(a), cross section micrograph of MBP (b)
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Fig. 3 Models of MBP: (a) circular MBP, (b) perforated circular

\

MBP with infinite radius, (c¢) perforated rectangular MBP

with one bore, (d) perforated rectangular MBP with two bores
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Fig. 4  Geometric structural parameters of the MBP used in in vitro ex-

periment
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Fig. 5 Characteristics of magnetic field (MF) when cylindrical MBP was placed in a uniform MF: (a) simulated MF contour around MBP; B-x re-
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Fig. 6 Characteristics of MF when perforated MBP was placed in a uniform MF; (a) simulated MF contour around MBP; B-x relation (b) ,
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