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A myriad of natural examples exhibit Hydrophobic and hydrophilic surfaces are generally defined by the degree of the contact angle of a water

nano and microstructures on the droplet and a surface, or, inversely, the wetting ability of the surface [2]. A surface is classified as
surface of plant leaves that give rise superhydrophobic when the contact angle exceeds 150 degrees [3]. Thomas Young related the surface °

P to superior superhydrophobic and energies of the states of matter surrounding the droplet with the equation: gsg = agsl/ + alg - cos6. Nano- and
Droplet on curface of Lotus eat self-cleaning properties. 4 microstructured materials will have less contact with water droplets due to their roughness. This, combined  >cerarcshowins he

quantities in Young’s equation

High-aspect-ratio nano and microfibers on the | with hydrophobic chemistry, renders them superhydrophobic properties. .'.",'

surface of lotus leaves and seta in gecko feet have _ Silicon has been commonly used as a master surface to synthetically fabricate these biologically-inspired structures. g .
inspired new material designs with enhanced ~\ However, its expensive fabrication and brittle properties hinder its direct usage and has inspired the concept of replication. In § ’
superhydrophobicity [1]. From these biological = = "% order to replicate micro-structures from Si surfaces onto a range of materials, we used a soft-lithography technique, which ’
examples, it is possible to learn how to artificially sosces  F€QUIres the formation of a PDMS negative replica, followed by casting of the desired polymer. The final polymer material & K

produce nanostructured surfaces in order to give ™  possesses microstructures identical to that of the Si masters and combined with hydrophobic surface chemistry exhibits § ‘o :
the surface superior superhydrophobic properties. ~ superior superhydrophobic and self-cleaning properties.
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We coated our nanostructured surfaces with wax = ' o T RS SN A high-aspect ratio, silicon template was used as the ,:‘7

St = , ot 8 f master surface to fabricate identical nanostructures s
sy crystals (C,,F5,) and self-assembled monolayers to e . S <l Y, E—— o]

WIS increase the superhydrophobic properties. Gold was AR O o N it o RPN on varying — materials.  Furthermore,  the
| - ' nanostructures were tested with differing dimensions g

;': Jf‘ also coated onto our epoxy and PDMS in order to In order to identify the superior dimensions for a g 3
. o~ e carry out SEM (Scanning Electron Microscopy). superhydrophobic surface et
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We compared the hydrophobicity of treated and untreated
materials by measuring hysteresis and contact angles.
Generally, we saw a trend of increased hydrophobicity with the
use of nanostructures, however, structure alone did not render
materials superhydrophobic.

Hysteresis measurements Contact Angles

Chemical & Structural Impact on Hydrophobicity o o '.".- _ 3 U Slng th e Sylg al'd 18 4
kit, PDMS §
I I s g (Polydimethylsiloxane) §
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i The epoxy was carefully peeled
off of the PDMS, in order to
d avoid damaging the £S5
B nanostructures, and  studied SHEENERRY 5 Il B oo e g e e
.’:.. Bl Using an optical microscope, RS e B s et s

S confocal microscope and optical | | | | B
al® . Figure 1: Hysteresis of Contact Angle Figure 2: Contact angles of Figure 3: Contact angles of flat, > o process. The mixture Of
me® tensiometer. We were able to - "
, = . RESST on the Samples. The wax-coated microstructured and flat nanostructured and wax-coated 3 the elastomer base with &
". . . . . | -... "o . . ) . . -
- observe the pillars, identify their EESEE®S PDMS displayed the lowest hysteresis surfaces. Microstructures on samples.. The contact angles increased
8 dimensions and measure the L vSvRiI{i tZe epoxgll c;]oatre_dhwith hgold and bot]tr the epoxyd arp]d PDMS wit(rj] the intrct)duct:tion )of roughnelss (mictrho-
~ - isplayed the highest hysteresis surfaces increased the contact and nanostructures) as well as the
contact a”gle using _eaCh of i 8 (the lower the contact angle hysteresis, angles, rendering each surface introduction of intrinsic hydrophobicity (for
B these machines respectively. SIGASGE.  the more superior the superhydrophobic  more hydrophobic. example, wax).
| W > properties.)
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the curing agent at a |
specific ratio was
essential in ensuring our Sy
subsequentsuccess
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Gold coated epoxy with
nanostructured pillars and SAM

PDMS was
S By % poured onto the
Wax-coated, S RN i - ..
nanostructured epoxy K o AN Orlglna| master
Prolonged exposure to UV rays '

| ensured the complete curing of
4 the epoxy material.
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The PDMS mold was cured using
vacuum chamber and subsequently '
i dried. Once it cured, the mold was g

| - refully removed from the Silicon m r N
N » Although different materials can be used our project primarily involved \g)\ . o Caretully remo ed from the Silicon maste 3/_;
o ~<' , surface using ethanol, which dries quickly [, S8

\/* '/, ol' ‘1‘

: .' . epxy h|c s poured evenly ont te negtle PDS mold. . i | and Ieaves little resrdue
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We have shown that soft-lithography is successful for a variety of materlals WhICh makes this technique L
very useful for the production of smart materials and surfaces to be applied to a wide range of contexts. i Bi bl iO ra H
' ¥ Furthermore, through observations of contact angle and hysteresis we have demonstrated the varying g p y
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