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Q&A: Using Prussian blue nanoparticles to
diagnose and treat brain cancer

May 4 2023, by Emilie Lorditch
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The use of Prussian blue nanoparticles to treat brain cancer. Credit: Meghan Hill

Meghan Hill is a graduate student in the Department of Biomedical
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Engineering at Michigan State University. Hill has won first place in
MSU's Council of Graduate Student's 3-Minute Thesis Competition and
represented MSU at the regional Midwestern Association of Graduate
School's thesis competition in Chicago. Most recently, she was awarded
a dissertation completion fellowship through MSU's College of
Engineering. Hill's research with Prussian blue nanoparticles will
improve cancer research.

What is a nanoparticle?

A nanoparticle represents a particle that ranges in size between one and
100 nanometers. Nanoparticles can be composed of many different
elements and can be made into many different shapes for various
applications in medicine, the environment and chemistry.
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Prussian blue nanoparticle squares covered in exomes or cells so that the
particles can cross the blood brain barrier. Credit: Meghan Hill

How do you use nanoparticles in your research?

Most nanoparticles can't pass through the blood-brain barrier—the
network of blood vessels that protects the brain. To bypass this, we use
Prussian blue nanoparticles. Prussian blue pigment was created in the
1700s when someone combined rocks and blood together to create a red
paint but ended up with blue instead. Because of its cubic structure and
high iron content, Prussian blue is used in various medical applications.
For example, the position of the iron atoms in Prussian blue can enhance
MRI contrast.

For our research, we use exosome or cell-coated Prussian blue
nanoparticles that can cross the blood-brain barrier and specifically
target tumor cells. Once the particles are near the tumor region, they can
allow for early detection and localized treatment using heat. We use a
photothermal treatment that uses laser light to illuminate the particles,
which creates localized heat that kills cancer cells. This treatment also
doesn't cause those nasty side effects we often see with chemotherapy
treatment.

What is the goal of your research?

The goal of the research is to deliver nanoparticles that can have both
diagnostic and therapeutic effect on brain tumors. This could have a
really big impact on the medical industry because this work could be
applied to many different types of cancers in the future.
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We would like to improve the quality of life for patients that are
diagnosed with brain cancer. The current five-year survival rate is less
than 7%, and we want to increase that. Hopefully, we will be able to
diagnose brain cancer at an earlier stage.

I am really hoping to find a way to apply nanotechnology to the medical
industry by finding different ways to utilize common types of particles
or drugs whose abilities aren't commonly investigated. I want to see how
far nanotechnology can go because it's still an emerging field in the
medical industry.
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