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Dynamically controllable surfaces for cell culture purposes have the potential to
exponentially increase the possibilities of cell culture systems.

Dynamic materials

capable of chemically integrating into cellular signaling pathways have yet to be
thoroughly developed. Nitric oxide (NO) is a small molecule responsible for many
signaling events, and a controllable NO releasing material is capable of actively
communicating with cells.

NO diffusion in solution is severely limited by rapid

oxidation with dissolved oxygen, resulting in local signaling effects. The synthesis of the
nanocomposite material is achieved by encapsulating a photosensitive nitric oxide donor
into liposomes then immobilizing the liposomes into a sol-gel matrix. The photosensitive
nitric oxide donor can be stimulated to release nitric oxide with visible light, and
potentially used to create spatial patterns of nitric oxide release. The material has an
estimated nitric oxide donor concentration of 35 nM, and the NO flux is controllable
through photostimulation. The NO flux at the surface of the material is 14 pmol-cm-2sec-1, as measured with a NO selective self-referencing amperometric microsensor.
Stimulation by a light source produces a 40 nM increase of NO at the material surface

within ten seconds. When stimulation is stopped the NO flux at the surface of the
material is instantaneously ceased.

A pattern of one minute light pulses produced

uniform pulses of 36 nM increases in NO concentration of one minute duration. A series
of step changes in excitation intensity produce a corresponding series of step changes in
NO concentration at the surface of the material. A positive linear relationship exists
between NO concentration and photon flux at the material surface, and this relationship
can be used to tune the material response. The light controlled NO release from this
material can be tailored to fit the biological system by controlling the spatial resolution
and intensity of stimulation.

