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Ordered Structure Transition of
Biocompatible Block Copolymers with a Polyoxazoline Chain
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(English)

The ordered structure produced by block copolymers composed of poly (2-ethyl-2-oxazoline)
(PEtOx) and zwitterion polycarboxybetaine (PCB) in a concentrated solution was investigated
through small angle X-ray scattering. We studied the ordered structural changes depending on
the solvent composition. Water, water / ethanol mixed solution, and ethanol were used as
solvents. The aqueous solution did not form an ordered structure, while the ethanol solution
formed lamellar structure. Ethanol was a poor solvent for the PCB, so the solvent was
selectively distributed to the PEtOx phase and phase separation was produced in the ethanol
solution. In the water / ethanol mixed solution, the solution with an ethanol volume fraction of
60% ordered and produced lamellar structure and hexagonally close-packed lattice structure of
the cylinder domain coexist. The ordering was produced due to competition of solvation near
the PCB chains at specific solvent composition. At the solution of the ethanol volume fraction
was 70 to 90%, the cylinder structure disappeared and the lamellar structure was disturbed.
Thus, the ordered structure transition was induced depending on solvation state of the PCB
chains that is modulated by the composition of solvents.
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Figure 1. Chemical structure of the PEtOx-b-PCB
diblock copolymer.
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Figure 2. SAXS profiles of the PEtOX71-b-PCB70 429 mg/mL water/ethanol mixed solutions.
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Figure 3. SAXS profiles of the PEtOx71-b-PCB70 429 mg/mL aqueous ethanol and fitting curves for lamellae and hexagonal
cylinder models. (a) fzrog = 60, (b) frrom = 100
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