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INTRODUCTION
Omniphobic surfaces are able to repel
almost anything, including water, oil, and
solvents. They are useful in many
applications, such as coatings for industrial
equipment or medical devices, and show
promise at inhibiting the growth of
bacteria. The Slippery Liquid-Infused
Porous Surfaces (SLIPS) technology allows
for the creation of omniphobic surfaces on
many materials. However, most materials
created with this technology are relatively
fragile and can fail in harsher environments,
resulting in the loss of omniphobicity. This
project concentrated on methods to create a
robust omniphobic coating on titanium.

MATERIALS AND METHODS

Grade V titanium (6% Al, 4% V) was used.
The electrolyte solution consisted of
trisodium phosphate in water. After
anodization, samples were functionalized
with surfactant and lubricated by
immersion in a perfluoropolyether oil.

RESULTS

Vibrant color changes after anodization

Anodization created striking
colors on the titanium samples.
Colors ranging from pale yellow
to bright sapphire blue could
be produced in a well-controlled
manner by varying the voltage
applied during anodization.
SEM imaging of anodized
samples revealed the formation of
barnacle-like structures that grew
larger with longer treatment times.
Although different from the
traditional SLIPS microstructures,
these features proved effective at
holding lubricant on the surface.

SEM images from a time-series anodization. Notice the
increasing size of the bright structures over time.

SEM-EDS
analysis of the samples
revealed increased
oxygen concentration
in the regions occupied by
the structures, indicating
that they are likely
composed of titanium
dioxide. Follow-up
experiments with
pure titanium showed
the formation of similar
structures, supporting this
hypothesis. Importantly,

the oxide structures proved resistant to physical damage, including the
application and removal of tape and vigorous rubbing with fingertips.

CONCLUSIONS
Microstructures capable of holding
lubricant were successfully formed on the
surface of titanium substrates and the
SLIPS methodology created an
omniphobic coating on the anodized
titanium. These structures were also robust
enough to stand up to much harsher
physical abuse than previous SLIPS
materials. Further investigation of these
materials is currently in progress; of
particular interest is their ability to resist
bacterial biofilm formation. Several
additional experiments demonstrated the
adaptability of the anodization process to
arbitrarily-shaped substrates, culminating
with the anodization and the creation of an
omniphobic surface on the entire area of a
titanium rod. This project represents the
first time a SLIPS surface was created on a
titanium substrate and opens several
avenues for the extension of SLIPS to new
materials and applications.
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