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h  i  g  h  l  i  g  h  t  s

� We  report  a  method  to obtain  tun-
able  meso  and  nanotextured  silica
surfaces.

� The  time  of  introduction  had  a strong
effect  on  the  surface  particle  densi-
ties.

� Surface  densities  were  also  governed
by  the  process  used  for  the  particle
synthesis.

� The  texturization  phenomena  were
studied  and  possible  mechanisms  are
proposed.

� The  textured  surfaces  were  function-
alized  with  antibodies;  the  effects  of
texture  were  studied.
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a  b  s  t  r  a  c  t

Textured  surfaces  have  applications  in  different  fields  including  sensing.  We  report  a  method  to  obtain
tunable  textured  surfaces  utilizing  electrostatic  coupling  by  introducing  silanized  silica  wafer  surfaces
into  a sol  of  growing  silica  meso  and nano  particles  at appropriate  times  specific  to the  process.  An
important  finding  here  is  that  the  time  of introduction  of the wafers  into  the  sol  had  a  strong  effect  on  the
surface  particle  densities  and  there  exists  an  optimum  time  window  of  introduction  for  a  given  process
to  obtain  the  maximum  surface  density.  The  surface  densities  were  also  governed  by  the  process  used
for the  particle  synthesis,  with  processes  for  smaller  sized  particles  yielding  higher  surface  particle  den-
sities. Thus  by  controlling  the  particle  size  and  the  time  of  introduction,  the  surface  texture  can  be tuned
for  specific  applications.  This  may  be a  cheaper  alternative  in  specific  cases  to expensive  (though  more
controlled)  techniques.  The  texturization  phenomena  were  studied  and  possible  mechanisms  are  pro-
posed  for  the  observed  experimental  results.  These  textured  surfaces  were  subsequently  functionalized
with  biomolecules  (antibodies)  and  the  effects  of  the  texture  on  the  surface  density  of  the  immobilized
antibodies  were  studied.

© 2012 Elsevier B.V. All rights reserved.

1. Introduction

Textured surfaces are utilized for enhanced photon absorption
in photovoltaics [1,2], effective anti-reflective coatings for light
trapping [1],  higher data storage [3],  improved adhesion and
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friction for tribology [4,5], obtaining superhydrophobic surfaces
with appropriate chemical treatment [6,7], and higher sensitivity
in chemical sensing applications [8,9]. Texturing of surfaces by
silica micro and nano particles have been demonstrated by spin-
coating [1,4], dip coating [10] and Langmuir–Blodgett techniques
[6,11] using commercially available silica powders by both the
subtractive routes and the additive routes. The subtractive routes
typically involve the spin coated silica particles on the surface
which act as “natural lithography” sacrificial masks for subsequent
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