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Conventional Hyperthermia Therapy (HT)
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Limitations of HT

*Heterogeneous tumorheating

*Temperature gradient

\ *Non-accessibility of deep tumorsites

‘ *Side effects: skin burns, blisters, pain

| *Heatingof surroundmxnormal tissues
*D of th e

P
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d Nucleated
— ano-Thermotherapy
ormal Tissue
Advantages of MHT
* Homogenous and localized tumor heating
through targeted delivery of MNPs to
primary/metastatic tumor sites T: ted MNP ‘N’
* Controlled tumorheating by external S : AMF‘ON
magnetic field
* Multiple heating withsingle AMF : Alternating Current Magnetic Field
injection of MNPs MNPs : Magnetic Nanoparticles

Magnetic Hyperthermia Therapy (MHT)
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Normal vessels have - call @ Nanopart 0 Ligand
aﬂghl endothelium < Poricyte @ Nanomaterial ¥ Receptor
(@) Tumor cell > Drug (chemical, protein, peptide, antibody, gene or RNA)
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Cancer treatment using tumor immunotherapy and nanoparticle-based
hyperthermia

Mohammad Reza Babaei?

Faculty Member-Department of Mechanical Engineering at Islamic Azad University Badroud Branch

Abstract

Today, in the search for more effective cancer treatment methods, the combination of tumor
immunotherapy and nanoparticle-based hyperthermia (thermotherapy) has emerged as a promising
knowledge. In this research, a comprehensive review of recent advances and new research in this
field is done and how the integration of these two treatment strategies can be effective in the
process of cancer treatment is investigated. Immunotherapy, which is a type of cancer treatment
that uses the power of the body's immune system to prevent, control and destroy cancer, has shown
significant results. At the same time, nanoparticle-based hyperthermia, which uses nanotechnology
to induce selective cell death by increasing the temperature of tumor cells, has emerged as a novel
therapeutic approach. The results show that while each of the two strategies individually has its
potential in killing cancer cells, the combination of these two methods may be associated with
improved outcomes and reduced side effects and enhanced anti-tumor responses.
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