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Abstract: Poly N-isopropylacrylamide (PNIPAAM) is a well-known temperature-sensitive polymer.
When the temperature is higher than the lower critical solution temperature (LCST), the polymer becomes
hydrophobic and insoluble. In contrast, as the temperature decreases below the LCST, the polymer is
hydrated in water. In this study, we co-polymerized NIPAAmM with weakly acidic acrylic monomers
(acrylic acid, AAc) to modify the LCST of polymer towards the body temperature. As a tracer, the
recombinant red fluorescent protein DsRed (Discosoma Red) was produced and purified to detect the
release and absorbing behaviors of hydrogel. For maintaining DsRed chromophore, the hydrogels absorb
DsRed protein when these polymers swell under the LCST, and release DsRed protein when these
polymers shrink above the LCST without any chemical fixation procedure. The results demonstrated that
the percentage of AAc in hydrogels were increased from 0 % to 0.27%, the LCSTs were increased from
about 28 to 40°C in the phosphate buffer saline (PBS, pH7.4) and the absorbed amount of DsRed protein
were also increased. Meanwhile the hydrogels containing 0.19% AAc, those LCST were near the human
body temperature, still showed good thermo-sensitivity. After the hydrogels with 0.11 and 0.19% AAc
were soaked in 0.075 mg/ml DsRed protein solution at 25°C for 24 hours, those gels were put in the buffer
at 35C for different time, and then were measured the DsRed protein remained in the gel by
photographic analysis of the signal intensity, we found those hydrogels could release about 80 to 90% of
DsRed protein within 30 minutes. These results show those hydrogel posse good protein-loading capacity

without losing their thermosensitve properties.

Keywords. Temperature-sensitive; Red fluorescent protein DsRed; Poly N-isopropylacrylamide; LCST;
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