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Numerical simulation of micro/nano magnetic particles movement in
bloodstream considering interaction of particles
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ARTICLE INFORMATION ABSTRACT

Original Research Paper Controlling the path of drugs movement is one of the processes that can effectively aid in treating a
Received 09 January 2017 variety of diseases. For example, in chemotherapy, a small fraction of a drug is delivered to cancer cells
Accepted 25 February 2017 and other amounts can cause destruction of healthy tissues of body, as a result, before destruction of

Available Online 23 April 2017 tumors, the body might be destroyed. Hence tumors cannot be removed from the body completely. If it

is possible to control the path of drugs, tumors could be removed with the least injury. One of the ways

Keywords:

Magnetic Drug Targeting through which movement of the drugs could be controlled is Magnetic Drug Targeting(MDT). In this
Micro/Nano Magnetic Particles project, movement of magnetic particles and their interactions would be inspected in the blood with
Multiphase Flow consideration of a constant magnetic field gradient. After introduction of governing equations and

Blood Stream presenting a good model for the forces between particles, these processes are be simulated in the Fluent

software. The model that is used is a vein with 8 mm diameter. The simulation was done from the time
of injection over an 8 cm length of the vein. The base fluid is blood which is considered as a non-
Newtonian fluid. Distribution of magnetic particles in the base fluid has been governed by multiphase
approach. Simulation results show that residence time of the drug in the presence of magnetic field
increases, which in turn increases the possibility of drug absorption.
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Fig. 7 Contours of volume fraction in the center plane at t = 2.055 S a)
the magnetic field gradient is 1 T/m in the opposite direction of motion
b) the magnetic field gradient is 2 T/m in direction of motion
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Fig. 5 Contours of volume fraction in the center planeat t = 1.4 s a)
with considering weight effect b) without considering weight effect
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Fig. 6 Contours of volume fraction in the center planeat t = 1.4 S a)
with considering diffusion effect b) without considering diffusion effect
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Fig. 9 Contours of volume fraction in the center plane at t = 2.4 S with
considering interparticle forces a) simulation performed in the past [14]
b) simulation performed by this article with the use of analytical
formulation and dividing the domain into subdomains
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Fig. 8 Contours of volume fraction in the center plane att = 2.25S
from beginning of the simulation in different grids a) mesh with 42850
grid cells b) mesh with 210547 grid cells c¢) mesh with 482355 grid
cells
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