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Using magnets instead of antibiotics as a
new treatment method for blood infection

¥ December 2016, by Comelia Zogg

Sactera can be removed by magnetic blood punficalion
(k). A suspension with magnedic mon partiches

rughit) can be "cleamed® using a magmet (botiom 1 ]
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Magnets inslead of antibiotics could provide a
possibde new treatment method for blood infection,
This imvolves the blood of patients being mixed
with magnetic iron particles, which bind the
bacteria to them after which they are remowved from
the blocd using magnets. The initial laboratory
lestz at Empa in 3L Gallen have been successful,
and Seem promising.

Blood poisoning is still fatal in more than 50% of
cases, but can be cured if reated at an early
slage. The highest pricnly is thersfore to act
quickly. Far this reason, doctors usually administer
antibiotics even in the event of a suspician of bigod
poasaring, without firet ascertaining whether it is
actually a baclenal sepsis, which in turn greatly
increases the risk of resistance o antibictics
developing. 11 s therefore important o identify and
develop a fast and effective therapy, if possibie
wathout the need fo use anfibictics.

An antibody for everything

Empa researcher Inge Hermann and her fsam are

developing a solution in collaboration with modelling

expert Marco Lattuada from the Adolphe Merkle
Institute: and doctors from the Harvard Meadicsl
School. The idea for the treatment is the magnetic
purification of blood. The principle is, at least in
theory, quite straightforward. Iron particles are
coated wath an antibody that detects and binds the
harmiul baciera in the blood. As soon as the iron
particles are allached to the bactena, they are
removed from the blood magnetically,

However, there is {still) a small catch: So far, it has
only been possible o coat the iron particles with
anbbodies that recognise one bype of bactera — but
many different types of bacteria may be involved,
depending on the species causing the blood

' poisoning. Using bleod analysis, doctors must

therefore first determine which bacteria is causing
the paizoning before the appropriate antibodies can
be used. "This bicod analysis is time-consuming
and time plays a vital role in the treatment of blood
poigoning,” explains Herrmann. This is also the
reason for magnetic dialysis rarely having been
used o date

But a team at the Harvard Medical School led by
Gerald Fier has now developed an antibody that
can bind almost all the bacteria that can frigger
blaad peisoning - 2o if thens is a suspicion of
sepsis, the magnetic treatment could be staried
immediately, regardless of which pathogen is in the
blood. This "allrounder” antibody 1o succeed in
isolating pathogenic bacleria - similar to using
deabyses.

How harmful are the iron particles?

The method is not yet sufficiently mature o be used
on patients. In a next step, Hermmann wants to
carry outl tests with various other germs and find
out whether the Harvard anfibody can actually bind
acddilional bacternia 1o tself. The nature of the iran
particles is also not 1o be underestimated. |t may be
the case that some parbiclas remain in the blood
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alter the magnetic £xtraction has been carmied out
The requirements for thesa carriers are thus clear:
they must not harm the human body. But
Herrmanm's team already has a solution ready in
this regard. The tiny iron paricles are assembled
into larger clusters and are thus more FESOONSvE 1o
the magnel In addition, the researchers have been
able lo demonstrate, in an in vitrs simulation. that
the iron padicles




