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Liquid repellency, both for water and nonpolar ones, known as amphiphobicity, is an
important property for a functionalized solid surface in many industrial as well as
biological applications. The surfaces with this special wettability, i.e. which exhibit
repellence for polar and nonpolar liquids, also possess important properties, such as self-
cleaning, anti-icing and/or anti-fogging, antibacterial, etc. Some interesting application are
related to biomedical field, for example cell growth/adhesion control in microfluidic based
sensing devices lab-on-the chip. The strategy to obtain amphiphobic materials is the
suitable combination of the surface chemistry and morphology.

The present work reports a simple route for the fabrication of nanostructured
material with suitable combination of chemical characteristics and roughness, by
embedding ZnO nanoparticles in organo-modified silica matrix. The ZnO nanoparticles with
various size and shape were synthesized by using hydrothermal synthesis and were
functionalized with various silane derivatives using the sol-gel method, in high pressure
conditions [1].

The as-fabricated nanostructured materials were deposited onto model textile cotton
and industrial paper and the wettability of the treated surfaces was evaluated for two
model liquids (water and hexadecane).
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Nanostructured materials based on modified ZnO nanoparticles
embedded into silica matrix were successfully synthesized, using a
multistep sol-gel method. The ZnO nanopowders were characterized
using dynamic light scattering, XRD spectroscopy and scanning electron
microscopy and prove to be highly crystalline and with flower-like
morphology.

The as-fabricated nanodispersions were deposited onto glass,
model textile cotton and industrial paper and the surfaces were
investigated in terms of wettability and antibacterial properties.
Maximum contact angles values of 1560 for water and 132.40 for
organic liquid have been measured on glass, with the contact angle
hysteresis for the droplet of water and hexadecane from 3 and 120,
respectively.

Furthermore, the coating showed good antimicrobial activity
against common strains tested, such as Escherichia coli,
Staphylococcus aureus and Candida albicans, thus revealing the
potential for applications as protective materials against microbial
attack and dirt deposition.
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Materials and methods:
Hydrothermal synthesis of ZnO nanoparticles (NPs) was performed in high
temperature/high pressure conditions.
Reagents : Zn (NO3)2 hexahydrate (99.99% purity, Aldrich), NaOH pellets
(98% purity, reagent Sigma) as Zn2+ and OH- precursors.
Cetyltrimethylammonium bromide (CTABr) was employed as surfactant for
growth control of nanoparticles, (98% purity, Sigma).
ZnO NPs were modified by using sol-gel method with the organo-modified
silane derivatives:
Silane derivatives used in SiO2 matrix preparation

Silica matrix was prepared using a sol-gel method in basic catalysis, from
mixture of TEOS-C8TES precursor. The molar ratio of
EtOH:water:NH3:TEOS:C8TES was fixed as 20:1:0.25:4:1.5 and the reaction
was conducted at 40 0C, for 2 hours, under magnetic stirring.
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