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Magnetic micro particles

Injection of drug micro particles into arteries is one of the stenosis treatments. Micro particles scattered
in blood flow collide with plaques, the drug is absorbed to treat stenosis. Since the collision of drug
particles with artery wall depends on blood flow pattern, the efficiency of this method relies on guiding
drug particles to stenosed site, otherwise it would require much higher drug dose for the patient, which
has various side effects. Applying magnetic field and guiding drug particles to the target area
extensively increases efficiency of the treatment and lessens side effects. In the present study, efficiency
of using drug particles in vertebrobasilar system to treat atherosclerosis with and without applying
magnetic field has been investigated. Ansys-Fluent commercial software has been used for numerical
simulation. Results indicate applying magnetic field plays an important role in drug particles circulation
as drug captivation surges almost 16-fold. Injecting location and the particle diameters have also been
examined and found to be important in the treatment effectiveness.
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Fig. 7 Comparison of current study results and Haverkort et al. [16]
results at a 90 degree bended tube, outside of the bend (Case 1) inside
of the bend (Case 2)
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Fig. 10 Magnetic field distribution_in Vertebrobasilar System in the
first case
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Fig. 9 Particle distribution in Vertebrobasilar System without magnetic
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Fig. 16 Magnetic field distribution in Vertebrobasilar System in the
third case

3l )0 b yg pie (59, 32 (ombline (o 39 16 S

99

N
En/vp (ITI_3

1.00 x 10
0.67 x 10°?
0.33 x 10°

~10.10 x 10°

Fig. 13 Magnetic field distribution in Vertebrobasilar System in the
second case
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Fig. 19 Magnetic field distribution in Vertebrobasilar System in the
fourth case

4 2l 0 Dby g i 59, 2 (embline e @595 19 S

e Redeseee
80 |
60t
%
40
—=e— Configuration 4-1
20F - - m - - Configuration 4-1, doubled force
(1] L ' 1 ]
0 1 2 3 4

D (pm)
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in the third case
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