
International Journal on Magnetic Particle Imaging
Vol 4, No 1, Article ID 1810002, 2 Pages

Guest Editorial

New Developments in the
Magnetic Particle Imaging Research Fields
Instrumentation and Particle Synthesis
Ahlborg Mandya ,∗

a Institute of Medical Engineering, University of Lübeck, Lübeck, Germany
∗Corresponding author, email: ahlborg@imt.uni-luebeck.de

Received 25 August 2018; Accepted 18 October 2018; Published online 24 October 2018

c© 2018 Ahlborg; licensee Infinite Science Publishing GmbH

This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in
any medium, provided the original work is properly cited.

Abstract
The first issue of the fourth volume of the International Journal on Magnetic Particle Imaging (IJMPI) includes
4 papers that were mostly presented in short format at the 8th International Workshop on Magnetic Particle Imaging
in Hamburg. The papers cover the Magnetic Particle Imaging research areas application specific particle synthesis
and instrumentation of imaging as well as spectroscopic devices.

Magnetic Particle Imaging (MPI) is a tomographic
imaging method that allows to image the spatio-
temporal distribution of magnetic nanoparticles [1]. Dur-
ing the last decade a variety of new developments for
imaging devices, particle synthesis, particle characteri-
zation, image reconstruction and application validation
has been presented [2].

The first issue of the fourth volume of the IJMPI con-
tains 4 papers covering the MPI research areas applica-
tion specific particle synthesis and instrumentation of
imaging as well as spectroscopic devices.

In the field of application specific particle synthesis
the authors of [3] present a SPION tracer optimized for
the purpose of magnetic drug delivery that also can be
used for hyperthermia and Magnetic Resonance Imag-
ing. In the contribution it could be shown that the tracer
also shows MPI signal within an imaging device although
the nanoparticle structures are not ideal for imaging
with MPI. This is an important step towards theranos-
tics in MPI, which is a highly promising current research
field [4, 5].

In the field of instrumentation this issue includes

three different aspects ranging from a model for coil de-
velopment [6] over a selection field setup for a single
sided field free line (FFL) scanner [7] to the presentation
of a complete working setup of a 3D spectrometer [8].

In [6] a method is presented to predict the impedance
and homogeneity of a multi-layered coreless solenoid
coil for different frequencies, using analytical formulas
as well as finite element method data in combination
with a SPICE circuit solver. The model is evaluated by
building an optimized drive field generator for the use
in a dual-frequency MPI scanner.

A next important step towards a single sided FFL scan-
ner is made in [7], where a selection field setup build from
permanent magnets is presented. Thus, the power con-
sumption is reduced efficiently. A similar approach was
already presented for the drive field setup in [9].

In [8] the first 3D Magnetic Particle Spectrome-
ter (MPS) is presented including first measurement re-
sults. The detectable number of harmonics and mixing
frequencies exceeds the usable frequency range in cur-
rent MPI imaging systems. Thus, this MPS can be used to
record 3D hybrid system matrices. In [10] it was already
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shown that hybrid system matrices can be measured fast
and result in excellent image reconstruction results for
2D data.
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