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Abstract
The second issue of the third volume of the International Journal on Magnetic Particle Imaging (IJMPI) includes 12
papers that were mostly presented in short form at the 7th International Workshop on Magnetic Particle Imaging.
The papers cover the major MPI research areas imaging sequences, reconstruction algorithms, particle synthesis,
and preclinical applications. In addition, this issue features a technical report on the open source software SFView,
which allows for analyzing 1D, 2D, and 3D MPI system functions.

Magnetic particle imaging is a tomographic imaging
method that allows to image the spatio-temporal dis-
tribution of magnetic nanoparticles [1]. MPI is free of
ionizing radiation and in turn safe to use in human appli-
cations. One key applications for MPI is vascular imaging
[2] because the vessel tree can be visualized at high tem-
poral resolution with outstanding contrast. The second
important application area is targeted imaging since the
applied nanoparticles can be functionalized in such a
way that they bind to specific targets such as cancer cells
or inflammations.

The second issue of the third volume of the IJMPI fol-
lows the first issue [3] and contains 12 papers covering
the major MPI research areas imaging sequences, recon-
struction algorithms, particle synthesis, and preclinical
applications.

In the field of particle synthesis, [4] discusses the syn-
thesis and characterisation of superparamagnetic poly-
lactic acid based polymers. The synthesis process is out-
lined in detail and first imaging results are presented.

An entirely different approach is taken in [5], which dis-
cusses the fabrication of magnetic discs using lithogra-
phy methods. Such particles potentially have a very low
saturation field strength when materials like permalloy
are used. For biological application, these particles need
to be properly encapsulated. In [6] the authors utilize
magnetosomes for the generation of highly monodis-
perse particles. The particles generate a magnetic parti-
cle spectroscopy signal which is one order of magnitude
stronger than Resovist. This is a major step towards ultra-
sensitive MPI.

Medical applications are the focus of [7]. Using a liver
tumor mouse model, the authors show that MPI can be
used to detect large tumors whereas smaller lesions are
not visible due to the low spatial resolution of the preclin-
ical MPI system being used (1.5 Tm−1µ−1

0 ). Liver imaging
is a potential key application of MPI since most particle
systems (e.g. with a dextran or carboxydextran coating)
are uptaken by the Kupffer cells in the liver within min-
utes after intravenous injection. Sensitivity limits for in
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vivo measurements of molecular biomarker concentra-
tions are investigated in [8].

In the field of imaging sequences the present IJMPI is-
sue contains two publications both developed in the con-
text of the traveling wave MPI (TWMPI) scanning princi-
ple. One practical issue of MPI is that the particle concen-
tration will varies over various orders of magnitude. For
instance the MPI signal generated in vessels will be much
larger than that generated in perfused organs. However,
the analog-digital-converter (ADC) has a limited input
range such that either the strong signal is clipped or the
weak signal is smaller than the quantization error. In [9]
the authors propose to adapt the drive-field strength in
order to increase the dynamic range of their TWMPI sys-
tem. In phantom experiments it is shown that selective
scanning with low and high drive-field strengths allows
to resolve concentration differences in the order of factor
30. In [10] the authors develop a 3D dynamic rotational
slice-scanning mode for TWMPI that enables near real-
time imaging with 5 volumes per second for an imaging
volume of size 65×25×25 mm3.

The MPI system function is investigated in [11], [12],
and [13]. For quantitative MPI it is important that the
particle concentration within the reference sample used
for system calibration is taken into account during im-
age reconstruction. In [11] different reference sample
concentrations are evaluated and the resulting signal is
found to be linear within the considered concentration
range of 0.1 mmol(Fe)/L and 1 mmol(Fe)/L.

One further important area of research is the reduc-
tion of the system calibration time. This can be done by
reducing the number of necessary calibration positions
during the acquisition of the system function and the
application compressed sensing techniques. In [12], the
authors evaluated how these compressed sensing based
system calibration techniques perform for different sam-
pling trajectories.

Finally, in the technical report [13] an open source
software for quick analysis of 1D–3D MPI system func-
tions is introduced. The software SFView has a graphi-
cal user interface and is freely available under the GPL
licence (v2). It allows to analyze system functions ac-
quired with a preclinical MPI scanner from Bruker. In
addition it is planned to support system functions stored
in the magnetic particle imaging data format (MDF) [14].

MPI image reconstruction was investigated in [15]
and [16]. The first work focuses on model uncertain-
ties within the context of model-based image reconstruc-
tion. In the second work a low-latency real-time recon-
struction framework was developed. In contrast to the
real-time reconstruction framework developed in [17]
the framework presented in [16] is tailored for TWMPI
systems and can handle large image sizes up to 500×500
pixels.

In summary, the current issue of the IJMPI shows that
MPI can still be improved in various aspects ranging from

sensitivity over scanning efficiency to reconstruction al-
gorithms. In combination this will open new medical
applications in which MPI can show its potential to be-
come a clinically relevant tool for diagnostic imaging.
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