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Analysis of Swelling and Temperature-responsiveness of Hydrogels (Department of Frontier
Materials Chemistry, Faculty of Science and Technology, Hirosaki University ') O Taichi
Nishi!, Yuki Takahashi'!, Takuto Hirayama', Takuma Kureha'

The temperature-responsive, poly (oligo-ethylene glycol methyl ether methacrylate) (pOEG)
(Figure 1) has high biocompatibility, and its Lower Critical Solution Temperature (LCST) is
close to the human body temperature, allowing us to apply for the advanced applications. The
LCST can be controlled by copolymerizing with diethylene glycol methyl ether methacrylate
(MEO:MA), which has similar chemical properties of OEG because the LCST differs
depending on the number of ethylene glycol units in the side chain. However, the behavior of
swelling and response are unclear. Thus, in this study, we analyzed the swelling and
temperature-responsive behavior of gels with different copolymerization ratio and LCST. In
fact, a total of 12 types of gels (Table 1) in which the copolymerization ratios were changed
for 3 of the average molecular weight of OEG of 300, 500, 950 (g/mol) in the p(OEG-co-
MEO;MA) gels. In the swelling behavior, we found that the degree of swelling depends on the
number of ethylene glycol units in the hydrophilic side chain. On the other hand, the LCSTs of
the tested gels were also depended on the number of ethylene glycol units in the side chain.
Based on the results of these swelling and deswelling experiments, we will discuss the
physicochemical properties of pOEG gels.
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Methacrylate (Hydrophobicity) . o Tablel. The code and LCST of each OEG
PEG units (Hydrophilicity) Sample code . LCST
0 %/ MEO,MA 2 20°C
o n OEG(300) 4~5 64°C
OEG(500) 8~9 90°C
Figurel. Chemical structure OEG(950) 19~20
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