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Separation:
Cell and DNA separation is well established to be done by SPION
beads of several hundred nanometers. However, in the fields of
system biology, drug identification etc. it is of great interest to tar-
get and separate specific organelles and proteins from the cells
and their compartments and depict intracellular interaction within
the living systems. To achieve magnetic separation of proteins and
organelles from a cell, the appropriate choice of coating materi-
als and subsequent coupling to a biological compound is needed.
Functionalized SPIONSs recovered by using a magnetic column could
be targeted to mitochondria. By coupling this tool to mass spectro-
metry, the complex intracellular pathway and interaction
with proteins could be demonstrated.
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Evidence view of the protein interaction network in STRING.

Different line colors represent the types of evidence for the asso-
ciation. Green: neighborhood, red: /%lomology blue: co-occurrence,
brown: co-expression, magenta: experiments, light blue: databa-

ses, and light green: text mining.
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Diagnosis
Inflammatory cells like monocytes/macrophages are involved
in numerous pathologies, including myocardial Infarction (MI).
FDA-approved for clinical use, iron oxide nanoparticles are po-
tent contrast agents for magnetic resonance imaging (MRI),
which is sensitive enough to detect iron-loaded cells in a living
animal as well as in humans. It could be demonstrated that mo-
nocytes/macrophages can be loaded in vivo by a simple i.v. in-
jection of iron-oxide nanoparticles, and then be tracked Dby
MRI in the very same rodent model with excellent precision.
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Drug and Gene Therapy, Hyperthermia
Nanotechnology-based products are significantly affecting the drug
delivery sector, which is looking for safer and more personalized
drug development. Similar to other nanosized carriers, SPIONs are
used in drug targeting and non-viral gene delivery. This requires
strong interaction with various cell compartments. Non-viral gene
delivery of plasmids and novel DNA fragments (PCR products) cou-
pled to PEI-coated SPIONS, using e.g. pulsating magnetic fields, has
shown a significantly increased transfection efficiency being 40
times higher than in cells not exposed to the magnetic field.
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In addition, SPIONS can be used in
cancer therapy because of their capa-
bility to heat up. Injectable formu-
lations were developed, forming
gels which entrap magnetic par-
ticles in a tumor.

Injectable Nanoparticle/Monomer solution
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magnetic field
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