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Scheme 1 Synthetic route of BAB type tri-block copolymers
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Fig. 2 GPC traces of PMAIPGal-b-PMMA-b-PMAIPGa
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Fig. 3 'H-NMR spectrum of PMAIPGal,,-b-PMMA ,-b-
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Fig. 4 'H-NMR spectrum of PGMA,,-b-PMMA ,-b-

PGMA,, in DMSO-d,
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Fig. 5 GPC traces of PMMA-b-PMAIPGal-b-PMMA

2.3 AEMZHREARYEKFHBEAETH

PR M B R W e 7K b T LA R S 1.
SR M B R W 0 K BE BRI, B
FE LIRS A AE 7K T ISPl — Bt ], s mT DA
JSL LT TR SR AL AR 5 T SR v S ki B R R 1Y
FRIKEE B LU 3 e A R A W A AE P B
{4 R 0 e T S 0 T o /K i BB AN L9 -
Kifs L R Y B £ IB L crew-cut 7 A I 4R
PRI e At T L S SR i e A W B 1
Vo 70 r o S v R R )V L, T S 1 b R o 21 7K
Hh B A R AR B R R R Y A
FEAE KRBT il 25 TR AR AR AR SO B B 9 ) 1
il 5 2 #h BAB F1 2 Fft ABA =i Be i R pEIL R Y)
(I RAEIR, Sy ) 6L UL, 4 3L SR 43 50l i 44 R
PGMA,,-b-PMMA ,-b-PGMA,, ( P1), PGMA,,-b-
PMMA 0-b-PGMA,, ( P2 ), PMMA-b-PGMA ,-b-
PMMA,, (P3) Fl PMMA, ,-5-PGMA -b-PMMA
(P4) . B 5ol = iix B AL SR W s il 6 B B 1 L )
%5 DMF w17 J5 28 12 3% i PMMA B2 (9 R R %
Fl—K Bt KB I, PMMA BE Y32 31 3% 51| R
W B K A AR FH A PMMA BEAH B 5238, TR
AN REMR, WA LG . RG]
FHBS R SR A, T2 AN TEM 58 R
SERRIEAS. il 2 R R 7 ik AL R YA ]
HE B S R RI M I AT LR i 1 SR AR 1Y) i
IKPIRZSE: PMMA Bt W5 A W B o SRR Y %
KEE.

6 MHE S PL REMR BB v LLE
|, ANISFE A WAV 2 4 mg/mL iR J2& 2 mg/
mL, FR T DAAS B G5 A i 98 0 2544 , 4% 200 ~
400 nm ANEEBEJR Sy 50 nm A2 A5 TiRE &L P2 TR
BORSEAE— R BRI A (TOKRGR) |, eA Wg 5|
ST 7 AL Y R AERTE S, IR AT R 2 P2
PGMA B E /& b, B T RAEWEEN
Wi, PGMA Bt B fy T SV A FH I e A= g 43
MA KBS, PGMA Br kAR ke, RGPk
RS Ty R — I R . BT (a) WAE
fn P3 7ER AR BN 2 mg/mLL I () SRAE R R
AL B, AR RS FE N, (475 o] LR 51 HoAS
HE5F R BRIE A, R 1A% 20 ~ 30 nm, K/hLE
B —. MR P3 A LR VR 1S i E] 4 mg/mL
I, SRR R E B HL ™ . 7 (b) AE L P4
£ 2 mg/ mL R AEVEE N IE BN SRR IR R (R4S
REH T8 2,3 ,4 mg/mL 3 ASEIGHKE T HIFE B



554

2010 4%

b’ o 600 nm

Fig. 6 TEM photos of PGMA,,-b-
PMMA |, -b-PGMA |, aggregates prepared
from DMF with initial concentration of

(a) 4 mg/mL and (b) 2 mg/mL
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Fig. 7 TEM photo of (a) PMMA,-b-PGMA,-
b-PMMAg, and (b ) PMMA,-b-PGMA-b-
PMMA,,, aggregates prepared from DMF with

initial concentration of 2 mg/mL
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SYNTHESIS AND SELF-ASSEMBLY OF AMPHIPHILIC TRI-BLOCK
COPOLYMERS CONTAINING GLYCOPOLYMER SEGMENTS

MENG Jiangiang ">, DONG Yongquan >, LI Zichen *

(" Key Laboratory of Hollow Fiber Membrane Material and Membrane Process, Tianjin Polytechnic University, Tianjin 300160)
(* College of Chemistry and molecular engineering, Peking University, Beijing 100871)

Abstract A series of tri-block copolymers of methyl methacrylate (MMA) and 6-O-methacryloyl-1,2;3 ,4-di-
O-isopropylidene-D-galactopyranose ( MAIPGal ) were synthesized by sequential atom transfer radical
polymerization (ATRP) of MMA and MAIPGal,using 4 ,4"-biphenol di(2-bromoisobutyrate) (BiBBP) as the
initiator. The chemical composition and molecular weights of the copolymers were characterized by 'H-NMR
and GPC. It was demonstrated that the block chain length of both PMMA and PMAIPGal can be tuned by the
feed molar ratio and monomer conversion. After de-protecting the isopropylidene groups of PMAIPGal,
amphiphilic tri-block copolymers were obtained. Their self-assembly behavior in water was investigated by
TEM. We investigated the effects of polymer structure , composition and initial concentration in good solvents on
the final morphologies of the aggregates. For BAB copolymers , with the hydrophobic PMMA in the center,when
the hydrophilic PGA was short, they tended to form vesicle like assemblies at lower polymer concentration.
Increasing the chain length of the PGA chain, large irregular micelles were obtained. For ABA copolymers,
small sized micelles were the main morphologies , but they were connected with each other due to the interaction
of the PGA segments. The difference of self-assembly behavior was attributed to the polymer structure, which
dominates the molecular packing as well as the chain segregation of the glycopolymer chains.

Keywords ATRP, Tri-block copolymer, Glycopolymer, Amphiphilic, Self-assembly





