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Fig. 1. SAXS intensity profiles of
the  PCBu43-b-PSBiss aqueous
solutions; (a) 50 wt%, (b) 40 wt%,
(c) 30 wt% polymer concentration.
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Ordered Morphology in Block Copolymers
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Objective

Biocompatible
Block Copolymers
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Lamellar Hexagonal Cylinder

v Nano-scale Ordered Structure Control (Morphology Transition)
of Double Zwitterionic Block Copolymers

Synthesis of Poly(carboxybetaine)-b-Poly(sulfobetaine)
(PCB-b-PSB) Block Copolymers by RAFT
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M, sec: 9500
My/M,sec: 1.11| SEC ,
DPpcgsec: 43 Pump: LC-20AD (Shimadzu Corp.)

8 column oven: CTO-10A (Shimadzu Corp.)
RI detector: RID-10A (Shimadzu Corp.)
Flow rate : 0.6 mL/min
Columns: TSKgelG3000PWy,, G5000PWy,

(Tosoh Bioscience )

Elute : 0.2 M NaCl aq.
Temperature: 40°C
Calibration: PEO standards
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Ordered Structure of PCB-b-PSB block Copolymers

SAXS Curve Fitting
Hexagonally packed cylindrical particles with paracrystalline distortion
Hashimoto, . et al.. Macromolecules 1994, 27, 3063-3072.
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10 b TR TR bt L L
00 01 02 03 04 05 08 00 01 02 03 04 05 06

q/om’ q/nm’
Polymer Concentration / wt% a/nm A/ nm R./nm G/ nMm o,/ nm
50 wt% 44.0 0.76 10.5 0.01 0.01
40 wt% 51.5 0.36 16.2 0.01 0.01

oy« interface thickness of the cylinders along their radii
oy : standard deviation of the cylinder radius R,

a ! inter-cylinder distance
R, : cylinder radius
A: paracrystalline lattice distortion
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Ordered Structure of PCB-b-PSB block Copolymers

Curve Fitting
Pseudo-two-phase model with paracrystalline distortion
Hashimoto, T. et al., Macromolecules 1986, 19, T40-749.

log /(q) / a.u.

00 01 02 03 04 05 06
q/nm”
Polymer Concentration / wt% L/nm Ly/nm A/nm Gy /nm o /nm
30 wt% 50.4 25.2 3.2 0.65 0.04

oy, : standard deviation of the long period
o, ! interface thickness

L : long period
Ly: thickness of a lamellar

log /(q)/ a.u.

Ordered Structure of PCB-b-PSB block Copolymers
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Water

Insight for Selective Volume Expansion

50 wt% 40 wt% 30 wt%

M sec : 42700, MM, sec: 1.09

' M sec: 7700, MM sec: 1.09

Polymer Conc. foca,saxs Focspiena ©
50 wt% 0.21 0.22 2 PCB volume fraction calculated from
40 Wt% 0.36 037 the geometry determined by SAXS
o »PCB volume fraction calculated from
30 wt% 0.50 0.54 the i position of the blend
solutions

Water is selectively distributed in the PCB phases above the critical concentration
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Network Structure
Limited Water Capacity

Lyotropic
Morphology Transition
v Selective Volume Expansion

due to Networking through
Sulfobetaine Binding

v Poor Water Capacity of
Net Neutral Poly(zwitterion)s
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