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a  b  s  t  r  a  c  t

Cells  respond  to  their  environment  in  complex  and  sometimes  poorly  understood  ways.
Protein,  peptide  and  synthetic  peptidomimetic  ligands  may  all be  used  to  stimulate  cells
via receptor  signaling,  using  interactions  that  are  often  highly  specific.  Polymer  substrates
that  present  these  ligands  provide  a  promising  way  to control  cell  development,  both  for
applications  in biotechnology  and for fundamental  studies  of cell  biology.  Here  we  review
a  large  range  of techniques  that  have  been  employed  to create  and  characterize  ligand-
functionalized  substrates,  with  a particular  focus  on  techniques  that  allow  specific  and
consistent  stimulation.
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1. Introduction

Receptors in the cellular membrane are a vital way
in which cells can sense and respond to their local
environment. Binding between cell receptors and their lig-
ands, which may  include proteins, peptides and synthetic
molecules, is tightly controlled by physical, electrostatic
and hydrophobic/hydrophilic interactions between the
two. These interactions make ligand–receptor binding
highly specific and therefore a prime candidate for tightly
controlled cell stimulation.

Ligand-functionalized culture substrates are a promis-
ing method for achieving this stimulation [1]. The

advantages of using functionalized polymer substrates,
compared to soluble ligands, vary with circumstance. They
may  include: receptors requiring a surface-bound ligand
for activation (e.g., many adhesion signals); increased
receptor stimulation time and concordant increased length
of signaling period; ability to control ligand release over a
period of time; ability to use smaller amounts of (some-
times quite expensive) ligand; and the ability to achieve
continual stimulation in vivo without repeated dosing at
high concentrations. Functionalized substrates may also
be useful for creating simplified models of the in vivo
microenvironment for the study of fundamental bio-
logical interactions, reproducible drug toxicology/efficacy
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