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Drugs ~Cancer~

Development of magnetic nanoparticles for theranostics

. . Yokohama National University
Principal

Investigator Professor Yuko ICHIYANAGI

Project Outline

Theranostics is a coined word that combines the words "therapy" and "diagnostics". We
create magnetic nanoparticles and give them the ability to selectively pass into cancer cells.
We have previously shown that by modifying magnetic nanoparticles with folic acid, they
can be selectively introduced into cancer cells. We will develop cancer cell-selective
magnetic nanoparticles, by developing this technology. As a first idea, we will develop a
method for modifying the nanoparticles with glucose based on the idea of learning from
FDG, a PET imaging agent. We will then attempt to use magnetic particles that can generate
a temperature increase of 6 degrees or more above body temperature even in a weak
magnetic field to perform thermotherapy. We will also develop magnetic hyperthermia +
imaging techniques with a view to creating a method for detecting cancer using the same
particles and performing "theranostics", therapy and diagnosis simultaneously.
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An image of hyperthermia therapy for cancer
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cells. When a very weak magnetic field of f=31
1. control 2 Particle Maz field Hypertbermia

- = - - - oy only (1 me/ml)

kHz, h=90 Oe was applied for just 30 minutes,

@T,-weighted image of Co-ferrite Magnetic Nanoparticles the number of cancer cells was suppressed by
around 20%.

Phantom images of T2 relaxation measured by MR
using magnetic nanoparticles with a particle
size of 4-34 nm. For the 4 nm sample, a clear
contrast was obtained compared to the

background agarose gel with an echo time of

only 40 msec.

Target disease: Cancer, Patent information: PCT/JP2019/008494,

Technical features: Magnetic nanoparticles that can be used for both diagnosis and treatment.

Cancer thermotherapy, imaging materials,

Marketability and development issues: Marketability is high in countries with a long life expectancy.lssues include
establishing dispersibility in water and surface modification,

Desired Collaboration: contrast media manufacturers and companies developing alternating magnetic field devices.
Technology consignment for mass production.




