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The Secret Of Ivy's Sticking Power
Creeping vine secretes adhesive nanoparticles

Bethany Halford

In another example of nature making the most of nanotechnology, scientists have discovered that ivy uses
organic nanopatrticles to cling to and climb up virtually any surface (Nano Lett., DOI: 10.1021/nl0725704).
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The small and flexible nanoparticles fit easily into even the tinie st crevices, thereby allowing ivy to generate
enough force for climbing and giving it an incredible affixing power, which anyone who has ever tried to
remove the resilient vine can attest to. According to the researchers, engineers could exploit this novel
adhesive mechanism for a range of engineering applications, including the development of climbing robots.

Mingjun Zhang, the University of Tennessee, Knoxville, engineering professor who spearheaded the
research, got the idea to study ivy while watching his son play outside one afternoon. He noticed how the
plant had woven its way around a nearby fence and wondered what the source of its climbing prowess was.

Zhang wasn't able to find much in the literature to satisfy his curiosity, aside from an 1876 report from
Charles Darwin noting that ivy rootlets secrete a yellowish matter while climbing a surface. To get an idea
what makes this material stick, Zhang's lab coaxed ivy into growing onto silicon and mica surfaces and then
studied the secretions with optical and atomic force microscopy.

"We were very surprised to see nanopatrticles," Zhang says of the mass of highly uniform particles roughly
70 nm in diameter that the secretions contained. Analysis with high-performance liquid chromatography
revealed that the nanoparticles are made up of a complex mix of organic compounds. Zhang's team was
able to determine the formulas for the 19 most prevalent compounds, although they have not yet determined
their structures.

"It is fascinating how plants make use of nanotechnology for their livelihood," comments Jeffrey M. Karp, a
biomaterials and nanotechnology expert at Harvard Medical School. "Clearly this work provides an
opportunity for inspiration that can be applied to solving human problems through biomimetic approaches.
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Although it is still early, harnessing nanoparticles capable of similar levels of adhesion through
hydrogen-bonding mechanisms could be useful to design new industrial and medical adhesives."
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