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Numerical investigation of magnetic nanoparticles absorption in healthy and
cancerous tissue under the influence of non-uniform magnetic field
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ARTICLE INFORMATION ABSTRACT

Recent development in applications of magnetic nanoparticles makes them a good candidate as drug
carriers, especially for tumor treatment.lt is therefore important to analyze the behavior of magnetic
nanoparticles in the blood vessel and tissue. The purpose of the current study is to investigate the
magnetic nanoparticles movement and absorption in blood vessel and healthy and cancerous tissue
under the influence of non-uniform external magnetic field. An in house finite volume based code is
developed and utilized to solve the coupled governing nonlinear differential equations, mass,
momentum and concentration under the influence of non-uniform external magnetic field. The 2D

Original Research Paper

Received 26 August 2015

Accepted 05 October 2015
Available Online 21 November 2015

Keywords:
Nanoparticles
Magnetic field

Blood channel is considered as geometry of vessel and blood is assumed to be non-Newtonian. The power law
E'SSUG equation is used for blood viscosity. Results show the absorption of magnetic nanoparticles is low in
ancer

cancerous tissue without magnetic field, but by applying magnetic field their absorption is multiplied.
Also, ratio of magnetic nanoparticles absorption in healthy tissue to cancerous tissue decreases
significantly by applying magnetic field. Therefore, treatment is more effective and has fewer side
effects by applying magnetic field.
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Fig.5 Distribution of dimensionless concentration 50 nm MNPs
in the vessel and normal tissue after 5 hours without applying
magnetic field
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in the vessel and cancerous tissue after 5 hours with applying
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