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Fig. 1 Synthetic route of PEG-PS and PEG-POFPMA
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Table I Molecular characteristics data of diblock copolymers

E50-Sy and Eso-FZ

Sample  Feedratio  R/%" M)\ My iope My /My
EqrSis 40 88 5888 5047 178
Es-Sso 90 78 9528 8 815 1.30
Es-S110 140 79 13688 14247 1.16
Eso-Si36 190 72 16 392 17 837 1.50
Esp-F; 10 70 4348 3934 1.06
Es-F3 20 65 6 148 6710 1.32
Eg-Fis 40 88 12748 11674 122
Esp-F;, 90 80 23 848 26 037 1.24
Eso-Fi10 130 85 35248 41 888 1.45

1)Monomer conversion rate; 2)Determined by '"H-NMR; 3)Determined

by GPC

2 Eso-S/EsoF, 2R A BRMARIAR | J0180% LA it 534
Table 2 Size, dispersion and mass fraction of Esq-S,/Esy-F. blend
self-assembly

Sample Dynm”  PDI" w(PEG)? w(PS)? w(POFPMA)®
Es-S:s/Eso-F; 2524 0.45 0.41 0.37 0.22
Es-Sss/Ese-Fi3 1223 0.18 0.35 0.32 0.34
Es-Sis/Ese-Fis 17190 0.84 0.22 0.20 0.58
Es-S3s/Ese-Frn  791.2 0.67 0.14 0.12 0.74
Es-Sis/Esg-Fro 11575 0.78 0.10 0.09 0.81
Es-S:/Ese-F,  163.3 0.30 0.30 0.54 0.16
Esc-Si/Ese-Fi3  1069.5  0.79 0.26 0.48 0.26
Es-S;/Ese-Fss  963.5 0.67 0.18 0.33 0.48
Es-S:/EseFry  934.6 0.75 0.12 0.22 0.66
Eso-S7o/Eso-F1i0 983.1 0.85 0.09 0.16 0.75
Es-S11/Eso-F;  166.1 0.31 0.23 0.65 0.12
Es-S11o/Eso-Fis 258.2 0.47 021 0.59 0.20
Eso-S11o/Eso-F3s  217.8 0.49 0.15 0.44 0.40
Es-S11/Eso-Frs  412.1 0.58 0.11 0.31 0.58

Eso-S11/Eso-Frio  474.2 0.35 0.08 0.24 0.68
Es¢-Sis/Eso-F;  646.7 0.28 0.20 0.70 0.10
Es-Si3¢/Eso-Fis 3689 0.54 0.18 0.64 0.18
Es-S13¢/Eso-F3s  426.5 0.42 0.14 0.49 0.37
Ese-Si3¢/Eso-Fn  349.7 0.42 0.10 0.36 0.54
Eso-Sisd/Eso-Fiig 1245 0.18 0.08 0.28 0.65

1)Determined by DLS; 2)Measured by 'H-NMR
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Fig. 3 TEM images of E5(-S35/Es(-F, blend self-assembly
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Fig. 4 SEM images of blend self-assembly of (a) E5(-S35/ Eso-
Fy3 and (b) Esg-S35/ Esg-Fi19
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Fig. 5 TEM images of E5(-S;¢/Eso-F, blend self-assembly
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Fig. 6 SEM images of Es(-S;o/E5o-F, blend self-assembly
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Fig. 7 TEM images of E5(-S;,(/Eso-F. blend self-assembly
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Fig. 8 TEM images of E5(-S;3¢/Es(-F, blend self-assembly
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Fig. 9 SEM images of E5(-S34/Eso-F, blend self-assembly
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Fig. 10 Binary phase diagram of blend self-assembly of Es4-S,/Eso-F.
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Table 3 Size and dispersion of Esy-S;,o/Eso-F, at different mass

concentrations

Sample p/(mg-mL™") Dy/nm PDI
Eso-S110/Eso-F 0.10 166.1 0.31
Eso-S11¢/Eso-F7 0.08 238.9 0.17
Eso-S11¢/Eso-F7 0.06 1373.5 0.75
Exo-S110/Eso-Fs 0.04 4111 0.43
Eso-S11¢/Eso-F7 0.02 307.3 0.32
Eso-S10/Eso-F 13 0.10 258.2 0.47
Eso-S10/Eso-F 13 0.08 1157.5 0.78
Eso-S10/Eso-F 13 0.06 1069.5 0.79
Eso-S10/Eso-F 13 0.04 226.8 0.20
Eso-S10/Eso-F 13 0.02 154.4 0.145
Eso-S;10/Eso-Fis 0.10 217.8 0.49
Eso-S;10/Eso-Fis 0.08 229.1 0.16
Eso-S;10/Eso-Fis 0.06 93.38 0.21
Eso-S;10/Eso-Fss 0.04 1099.2 0.72
Eso-S;10/Eso-Fss 0.02 368.9 0.36
Eso-S110/Eso-F1» 0.10 412.1 0.58
Eso-S10/Eso-F1» 0.08 955.9 0.68
Eso-S10/Eso-F12 0.06 318.6 0.25
Eso-S10/Eso-F12 0.04 288.4 0.22
Eso-S110/Eso-F12 0.02 314.3 0.37
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Fig. 11 TEM images of E5(-S;1(/Es(-F. blend self-assembly at different mass concentrations
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Fig. 12 Binary phase diagram of E5(-S¢/Es(-F. assemblies at different mass concentrations
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Self-Assembly Behavior of Triphilic Diblock Copolymer Blends

LIU Jing, DING Yanling, LIU Xiaoyun, TAN Zheng, ZHUANG Qixin
(Key Laboratory of Specially Functional Polymeric Materials and Related Technology, Ministry of Education,
School of Materials Science and Engineering, East China University of Science and Technology,
Shanghai 200237, China)

Abstract: A series of triphilic diblock copolymer blends, consisting of hydrophilic poly(ethylene glycol)
monomethyl ether (PEG), hydrophobic polystyrene (PS) and superhydrophobic poly(1H,1H,5H-octafluoropentyl
methacrylate) (POFPMA), were blended with two diblock copolymers PEG-PS and PEG-POFPMA. The two
copolymers were successfully synthesized by atom transfer radical polymerization (ATRP) and single electron transfer
living radical polymerization (SET-LRP), and were characterized by nuclear magnetic resonance (NMR) and gel
permeation chromatography (GPC). Hydrophobic segments have been regarded as one of the most important limited
factors for the preparation of nano-assemblies in aqueous solution. The transformation of a series of PEG-PS/PEG-
POFPMA nano-assemblies were investigated by changing the polymerization degree of hydrophobic PS and
superhydrophobic POFPMA, which were confirmed by dynamic light scattering (DLS), transmission electron
microscope (TEM) and scanning electron microscopy (SEM). The results indicated that adjusting the ratio of the double
hydrophobic blocks was an effective way to obtain rich assembled morphologies of the triphilic diblock blends,
including spherical micelles, porous spheres, vesicles, spindle-like micelles and worm-like micelles. In addition, self-
assembly based on one typical blend at different concentrations was also investigated, and it was obvious that the
morphology evolved from the porous sphere to the coil structure, then to vesicle with the increase of concentration. The
assembled morphologies of the blends changed from strip micelles to dendritic micelles, vesicles and porous spheres,
and eventually led to the formation of spherical micelles by increasing the length of PS, but they were mainly affected
by low concentration of the blends. Two detailed and regular binary phase diagrams based on the above results were
concluded and served as a reliable reference for targeting predetermined nanoparticles before polymerization.

Key words: fluorinated copolymer; triphilic; blend; self-assembly
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