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In situ observation of polymeric vesicle formation by time-resolved ultra smal-angle X-ray
scattering (' Graduate School of Engineering, Nagoya University, *ESRE, * Graduate School of
Science, Osaka University, *Graduate School of Engineering, University of Hyogo) ORintaro
Takahashi,' Theyencheri Narayalnan,2 Shin-ichi Yusa,* Takahiro Sato’

Polymer vesicles have grabbed considerable attention over the last several decades, but little
has been known about the kinetics of the formation process, in spite of their importance both
scientifically and in practical applications. Here, we report the self-assembly kinetics of
polymer vesicles in aqueous NaCl solutions of anionic—neutral and cationic—neutral block
copolymers when they transform from micelles. The vesicle formation from spherical or
cylindrical micelles was initiated by fast mixing with a stopped-flow device, followed by
employing time-resolved ultra-small-angle X-ray scattering with millisecond resolution. This
technique enabled monitoring the kinetic process of the vesicle formation. This is the first study
on the self-assembly kinetics of polymer vesicles using time-resolved small-angle scattering.
Keywords : Polymer vesicle; Time-resolved ultra-small-angle X-ray scattering, Self-assembly
kinetics, Stopped-flow device

BT R_Y 7 EEL ORLEED TS, LN LARS, ZORMBREOE T 5
EBROBREFNTIT L A LRV, ZOERIL, BIZKIZES FE2ER IS Taa v
NETERRT HRBRHNTWDHT2d, o, TERGRRSEH T & CHEEN R FECTBRT S Z &
DREECTH LD EBbiD, @ T 7 )VOEBGBIEOEN )X, BRI AT 7 v
DA XL, HFNZWNAEIEHHEONAREBHEICEDD Z M DInH LY EERFRMET
B, KL TIE, AFA Ty 7#HEBLRNTET oy 78N LD 7 0 v 7 IEAK
L. hTFFUMET ey JHEBERNFRHET vy JENORDS T e v 7 LEAOHEET Y T
LIKERPIZ BT DX 7 NV ERET D, 2D DOES T, KEIRF THIEIIZRT 7L
BT 52 EDRHMBILTWD, ZOES TIRRIZEBWT, A My 7 h7r—2EEE2

TIEANERU 7 V~DIEHER — perE

BAFRSE, ZOBBED DI | moncrowsl oot | 5 0

W X EELIE AL, < Block copolymer  Block copolymer § EEE ’\
LN O B u_o %@ 2 N
FER I B|ANT 4 A7 R * m f;; E:’ __,'
ZTOH%T 4 AR t/lzin{%EHa L R
TRV I NERRT 5 2 L hibh Time a/nm

-7 (Figure 1), Figure 1. Illustrations of block copolymers and the

formation process of the polymer vesicles (left). Time-

1) R. Takahashi, T. Narayanan, S. Yusa,  eyolution of the scattering profile during the vesicle
T. Sato, Macromolecules in press. formation (right).

© The Chemical Society of Japan - C202-2am-04 -



