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Cobblestones fool innate immunity

November 29 2011

Coating the surface of an implant such as a new hip or pacemaker with
nanosized metallic particles reduces the risk of rejection, and researchers
at the University of Gothenburg, Sweden, can now explain why: they
fool the innate immune system. The results are presented in the
International Journal of Nanomedicine.

"Activation of the body's innate immune system is one of the most
common reasons for an implant being rejected," explains Professor Hans
Elwing from the University of Gothenburg's Department of Cell and
Molecular Biology. "We can now show why the body more easily
integrates implants with a nanostructured surface than a smooth one."

The researchers used a unique method to produce nanostructures on gold
surfaces, creating gold particles just 10-18 nm in diameter and binding
them to a completely smooth gold surface at carefully regulated
distances. The result is something akin to a cobbled street in miniature.

Nanosized irregularities mimic body's natural
structures

Giving implants this cobbled surface reduces the activation of important
parts of the innate immune system. This is because several of the
proteins involved are of a similar size to these nanosized cobbles, and so
do not change in appearance when they land on the surface. This gives
the body a greater ability to integrate foreign objects such as implants,
pacemakers and drug capsules into its own tissues, as well as reducing
the risk of local inflammation.
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"It may be that the innate immune system is designed to react to smooth
surfaces, because these are not found naturally in the body," says Elwing.
"Some bacteria, on the other hand, do have a completely smooth
surface."

Modern nanotechnology makes it easy and cheap to surface-treat
implants and drug capsules, but it will probably be several years before
this becomes a reality in human medicine. The focus now is on
customising titanium implants of various kinds.

Surface can be graded

"We've developed a graded surface with different cobbelstone package
that we think can be used for bone implants," says Elwing. "Bone is very
hard on the outside but then gets softer, so it would be good to have hard
integration on the surface and softer integration underneath. We reckon
we can make titanium screws that are denser at the head of the screw so
that they fuse best at the top. This kind of customisation is the future."

Research into the body's innate immune system was rewarded this year
with the Nobel Prize in Physiology or Medicine.
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