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Poly-N-isopropylacrylamide (pNIPAAmM) is a hydrogel that is a thermo-responsive
polymer that used used for tissue regeneration studies as well as in gels, microgels, for
biosensors, and for drug delivery systems in vivo. This polymer has a lower critical
solution temperature (LCST) of 32*C; above this temperature the polymer becomes
hydrophobic and enters a collapsed state and below this LCST, the polymer becomes
hydrophilic and enters a swollen state (Akintewe, n.d.). pNIPAAM has the ability to form
a three-dimensional cross-linked lattice. The more cross-linking in the polymer, the
more porous the polymer becomes, opening more channels in the polymer for water

diffusion to occur, therefore increasing the rate of swelling at the LCST (Zhang, 2003).
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Copolymerization can occur when other substances are added to pNIPAAmM, which can
then lower the LCST of this polymer, bringing its LCST closer to the temperature of the
human body, making this a particularly useful polymer in the human body for delivery of

drugs or slow release of molecules (Wikipedia, 2014).

Using pNIPAAmM for cell printing is a current area of research that is being investigated

at The University of South Florida, particularly for the use of tissue regeneration. Using
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a silicone wafer with a microbeam pattern consisting of microbeams between 50-100
pum in width and 25 pm in height, silicone elastomer (PDMS) molds are created in order
to fabricate pNIPAAM with a desired pattern of microbeams. Glass coverslips are used
as the surface for the pNIPAAM surface and are first treated with a TPM (3-
(trichlorosilyl) propyl methacrylate) to increased the adhesion of the pNIPAAM to the
glass coverslip. A solution of NIPAAmM is micropipetted onto the PDMS molds and
polymerized under ultraviolet light at 350 nm for 4 minutes. Mouse fibroblast cells are
being seeded onto this polymer and using its unique property of swelling at 32*C, the
cells that are seeded onto the pNIPAAm are released from the polymer when swelling
occurs. This is showing to be an improved technique for cell release because when the
cells are released, there is limited shear stress on the cells, keeping the composition of
the ECM largely intact (Akintewe, n.d.).
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