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“Schizophrenic” micellization behavior of a novel stimuli-responsive
diblock copolymer in aqueous solution

GE Zhi-Shen, LIU Shi-Yong

(Department o f Polymer Science and Engineering » University of Science and Technology of China, Hefei 230026, China)

Abstract;: Poly ( N-isopropylacrylamide )-b-poly ( 2-hydroxyethyl methacrylate) (PNIPAM--PHEMA )
diblock copolymer was synthesized via atom transfer radical polymerization ( ATRP) using tris [ 2-
(dimethylamino)-ethyl Jamine (Meg TREN) / CuCl as the catalysts. The pH- and thermo-responsive poly
( N-isopropylacrylamide )-b-poly ( 2-succinyloxyethyl methacrylate ) ( PNIPAM-6-PSEMA ) diblock
copolymer was obtained by reacting PNIPAM-b-PHEMA with excess succinic anhydride in pyridine under
mild conditions. In aqueous solution, the “schizophrenic” micellization behavior of PNIPAM-0-PSEMA
was studied by 'H NMR, temperature-dependent optical transmittance and laser light scattering (LLS).
PNIPAM-6-PSEMA was molecularly soluble in water at pH9 and 20 ‘C. At pH9, it formed micelles with
PNIPAM cores and PSEMA coronas at elevated temperatures; whereas at 20 °C, structurally “inverted”
micelles with compact PSEMA cores and PNIPAM coronas were formed below pH7. The critical
micellization concentrations (cmc) of PSEMA-core (pH3, 20 C) and PNIPAM-core (pH9, 40 ‘C)
micelles were estimated to be ca. 0.032 g/L and 0. 025 g/L by surface tensiometry.
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Fig. 1 Synthetic route for the preparation of poly(N-isopropylacrylamide)-b-poly

(2-succinyloxyethyl methacrylate) (PNIPAM-b-PSEMA) diblock copolymer
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Fig.3 'H NMR spectra recorded for PNIPAM, -b-
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The polymer concentrations were fixed at 5X107* g« mLL ™!
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Fig. 5 Hydrodynamic radius distributions of PNIPAM,4-b-
PSEMA,;; aqueous solution at different pH and temperatures

(CONTIN analysis at a scattering angle of 90°)
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Fig. 6 The temperature dependence of scattering light
intensities at pH9 (a) and the pH dependence
of scattering light intensities at 20 C (b)
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Fig. 7 Temperature-dependent turbidimetry obtained
for aqueous solutions of PNIPAM,y-b-PSEMA, ;3
at pH9 and pH3, respectively
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Fig. 8 Surface tension versus the concentrations of
PNIPAM,4-b-PSEMA, ;3 aqueous solution
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