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Molecular design of the hydrophobic interactions for stimuli-responsive polymers
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The micellization and phase behavior of the PEO-PPO AMB copolymers in water
have been investigated. The turbidity measurement has been carried out for monitoring the cloud
point (Tc). The concentration dependence of Tc clearly indicates that the polymer aqueous solution
undergoes the phase separation with a lower critical solution temperature. The fluorescent probe
method suggests that the 20 nm aggregates have the hydrophobic core like a micelle. The
micellization entropy suggested that the hydrophobic interaction between PPO blocks induces the
thermoresponsiveness of the PEO-PPO AMB copolymers in water. Hysteresis of the phase change
temperature (Tpc) of stereo-controlled poly(N-isopropylacrylamide) (PNiPAm) in aqueous solutions has

also investigated. It is found for PNiPAm with the 46 % mess content (m) that the difference
between Tpc(h) and Tpc(c) becomes ignorable when the polymer concentration goes down to 0.01 wtb%,
while that for PNiPAm with m=55 % remains to be 5 ° C.
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Table 1. &8 L 1= PEO-PPO AMB a7 7 —
DHFE, EAE

sample supplier measured freo
g4
M, M, (M/My)
EOx» 10,000 20,000 (1.2) _
POs3 2,000 5,000 (1.0)
POs3 2,000 1,400 (1.0)
(EO220PO33)8 — 174,000 (2.1) 0.83
(EOgsPO33)0 — 57,000 (2.0) 0.55

“ The values given by the catalog of the supplier.
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Table 2. PEO-PPO AMB R <v—®D I )L
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AnicH AwicG AnicS

/ kJ mol”! / kJ mol” /Jmol! K
F88* 1.69 x 10> -28.5 6.38 x 10*
(EOnPOsx)s  7.05x 10> -31.6 2.47 x 10°
Pg5* 2.03x10° =255 8.54 x 107

(EOsPOs)i0  1.39x 10°  —17.0 4.72 x 10°
a) Alexandridis, P.; Hatton, T.A. Colloids and Surfaces A 1995, 96,
1-46.
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