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ATCC Number: CCL-185
Designation: A-549
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=80 kHz ,H=5 kA/m

d pg/ml 10 20 30 40
Cell
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1l
ce 21 3 2 3

Viability %
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Viability % 92 10 21 3
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Cell
Viability % 80 2 2 2
=160 kHz ,H=15 kA/m
Cell
Viability % o 2 3 2
6)5479.‘8 -0
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Analysis of Superparamagnetic Nanoparticles Fe;O4in
Alternating Magnetic Field with Different Sizes on A-549
Human Lung Cancer Cell Line

Zahed Zomorodikhani, Mohammadmahdi Attar*, Alireza Jahangiri and Farzan Barati
Departement of Engineering, Hamedan Branch, Islamic Azad University, Hamedan, Iran

Abstract: Magnetic fluid hyperthermia is a new subclass of cancer treatment in which super-paramagnetic
nanoparticles injected or diffused in cancerous tissue while exposing alternating magnetic field. The aim of this
study is to scrutinize the effects of nanoparticles’concentration, resonance frequency, the coil’s resonance
frequency and time as well as the magnetic field intensity on A-549 human lung cancer line.In this study, after
culturing A-549 human lung cancer line, the four different nanoparticles’ diameters at three different
frequencies, three different magnetic field intensities and four concentrations of nanoparticles were arranged to
study the importance of them whilst a series of the three coils was designed to produce magnetic

Having weighed the importance of parameters including the resonance coil’s frequency, nanoparticles’
resonance frequency and sizes, nanoparticles concentrations, the magnetic field intensity and iron uptake of cell

line, we are inclined to believe that these parameters play a pivotal role in the hyperthermic temperature
difference whilst this temperature difference equal to 5£0.5 °C can able to kill al cancerous A-549 cells.

Keywords: magnetic fluid hyperthermia, A-549 cancer cell, Fe;O4concentrations, super-paramagnetic nanoparticles
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