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Abstract — Recently, new methods to synthesize and process polymers without toxic organic solvents are needed in
order to solve environmental problems. The use of supercritical carbon dioxide as a solvent for the polymer synthesis is
attractive since it is non-toxic, non-flammable, naturally abundant, and the product may be easily separated from the sol-
vent. In this study, we developed the method using super critical CO, to prepare P(MAA-co-EGMA) hydrogel nanopar-
ticles as an intelligent drug delivery carrier. The effects of concentrations of PtBuMA-PEO as a dispersion stabilizer and
AIBN as an initiator on the particle synthesis were investigated. When PtBuMA-PEO concentration increased, the particle
size decreased. However, there was no significant difference in the particle size according to the AIBN concentration. There
was a drastic change of the equilibrium weight swelling ratio of P(MAA-co-EGMA) hydrogel nanoparticles at a pH of
around 5, which is the pK,, of PMAA. At a pH below 5, the hydrogels were in a relatively collapsed state but at a pH higher
than 5, the hydrogels swelled to a high degree. In release experiments using Rh-B as a model solute, the P(MAA-co-EGMA)
hydrogel nanoparticles showed a pH-sensitive release behavior. At low pH(pH 4.0) a small amount of Rh-B was released
while at high pH(pH 6.0) a relatively large amount of Rh-B was released from the hydrogels.
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Fig. 1. Schematic diagram of experimental apparatus.
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Fig. 2. Structure of PtBuMA-PEO(poly(t-butyl methacylate-b-
ethylene oxide)).

Fig. 3. SEM images of P(MAA-co-EGMA) hydrogel nanoparticles;
(a) without PtBuMA-PEO and (b) PtBuMA-PEO 4 wt%.
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Fig. 4. FTIR spectra of (a) monomers (MAA and PEGMA) and
(b) synthesized P(MAA-co-EGMA) hydrogel nanoparticles.
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Fig. 5. Effects of concentrations of PtBuMA-PEO and AIBN on
the size of P(MAA-co-EGMA) hydrogel nanoparticles
(average £ SD, n=3).
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