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Fig. 1: Future electric vehicle using structural battery composites from multifunctional carbon fibres.

What is it? Using graphene spikes, vertically aligned on various surfaces, scientists at Sweden’s
Chalmers University of Technology developed coatings that efficiently prevent attachment of
pathogenic bacteria. Over 99.99% of approaching bacteria get killed by vertical graphene spikes.
Why does it matter? Treatment of many chronical diseases and medical conditions requires various
medical devices that need to stay inside the body or in contact with the body for very long periods: e.g.
implants, catheters, prosthetic devices. These devices are prone to accumulating bacteria on their
surfaces, and this can lead to very dangerous chronic infections in the affected patients. Enhancing these
surfaces with antibacterial properties reduces the risk for patients, as well as prolongs the duty cycle of
such devices, thus leading to more sustainable medical solutions with reduced environmental footprint.
How does it work? Graphene spikes are hydrophobic, and if they approach the bacterial surface at the
right angle (90°), they can puncture a hole in the bacterial membrane. This “wound” does not heal
easily, and ultimately all content of the bacterial cell leaks out, and bacteria die. Size and density of
graphene spikes in the coating can be optimized to make them harmless to human cells. Recently,
graphene spikes have been successfully mixed with polymers, and plastic surfaces with antibacterial
properties were thus created – opening up a very broad field of antibacterial applications.
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